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A classification of fistula-in-ano 


A. G: PARKS, P. H. GORDON AND J. D. HARDCASTLE” 


SUMMARY 

A classification of anal fistulas is presented, which is tlie 
result of an analysis of 400 cases treated over the past 
15 years, based on the pathogenesis of the disease and 
the normal muscular anatomy of the pelvic floor. Four 
main types were found but numerous variations of each 
occur, which are described. It is hoped that this will 
alert the surgeon to the various complex situations that 
he may encounter. 


Ir is impossible to perform operations without 
accurate anatomical knowledge, and this is particu- 
larly true in the case of fistula-in-ano where intem- 
perate surgery can lead to such disastrous results. It 
is, therefore, most instructive to read the literature of 
the anatomical concepts which surgeons have held 
regarding this disease. 

Until the mid-nineteenth century views on the 
nguscular anatomy of the pelvic floor were simple and 
incomplete. From the days of Hippocrates a ring of 
muscle was known to exist around the anal canal 
which was essential for continence, but it was not 
until the latter half of the nineteenth century that 
German and French anatomists provided accurate 
descriptions of this far from simple region. Even then, 
surgeons were slow to appreciate its anatomical 
complexity, and until quite recent years confusion 
has existed between the exact relationship of the 
internal and external sphincters. 

Surgical views on anorectal anatomy were put on 
*a sound basis by Milligan and Morgan in 1934. These 
authors introduced the concept that the external anal 
sphincter was a muscular cylinder surrounding the 
internal sphincter, and one of their major contribu- 
tions was to stress the importance of the so-called 
‘anorectal ring’ in maintaining continence. Anato- 
mically, this ring is the puborectalis muscle, the 
highest but the most powerful of all the muscles 
"having a sphincteric effect. Fistulas were classified by 
them according to the relationship of the tracks to the 
anorectal ring; anal fistulas being those situated below 
the level of the ring, whereas the anorectal type 
extended, at least in part, above the ring. It is impor- 
tant to note that these authors did not imply high 





Fig. 1. The classic St Mark’s anorectal fistula. This causes 
induration to be felt above the anorectal r®g, but the 
inflammation is restricted to the ischiorectal fog. 


entry into the rectum by the term ‘anorectal’. Indeed 
it is noteworthy that until recently the classification*of 
fistulas did not depend primarily on the situation of 
the internal opening at all. As will be seen below there 
was some justification for this, in that in some cases 
no internal opening of any kind is present. The track 
of an ‘anorectal’ fistula penetrates the external 
sphincter in the mid-anal canal and has an upward 
extension to the top of the ischiorectal fossa (Fig. 1). 
This extension will be situated well above the pubo- 
rectalis muscle and the induration produced by it is 
palpable through the rectal wall. Goligher (1961) 
modified the classification by dividing the high ano- 
rectal fistulas into "ischiorectal', in which the cavity 
extends to the top of the ischiorectal fossa (Fig. 1), 
* St Mark's and The London Hospitals, London. ` 
Present addresses: P. H. Gordon, Jewish General H@spitaf 
Montreal, Canada; J. D. Hardcastle, Department of Surgery? 
University of Nottingham. i 


A. G, Parks et al. : 
. 9 
- and “pelvirectal’, which penetrates the levator ani 
"muscles, ending in the pararectal tissue (Fig. 2), 
_Unfortunately, these terms are mot very specific and 
have been interpreted in many different ways. The 
word 'anal' is of such a general character that it 
conveys no definite information about the course of 
the fistula. Similarly, in the United States ‘anorectal’ 
emerely signifies all fistulas in the anorectal region. 
‘Pelvirecta? was used by Goligher to describe a track 
assing through the levator ani muscles into the pelvis 
to end blindly in the pararectal tissues; however, it is 
often taken, incorrectly, to mean a track which 
actually enters the rectum in the pelvis. 

Three recent writers have made very considerable 
contributions to the study of fistula anatomy. 
Eisenhammer (1958) stressed the importance of the 
intersphincteric plane both in the pathogenesis and 

spread of fistulas. Steltzner (1959), in his excellent 
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Fig. 2. In this typg, first described by Goligher in 1961, 
. . infection has spread? through the levator ani muscles and 

. induration is yéry easily felt through the rectal wall. There is, 
however, no penetration of the rectum. 
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monograph, classified fistulas into three main groups: 
‘intermuscular’ (between internal and external sphinc- 


ters), 'trans-sphincteric (spread across the external . 


sphincter into the ischiorectal fossa) and ‘extra- 


sphincteric’ (a track passing directly from the perineal : 


skin through the ischiorectal fossa, the levator ani 
muscles and the pararectal fat into the rectum, outside 
all the sphincters). Lilius (1968), though sceptical of 
the interpretation of anatomical findings during 
fistula operations, further extended the concept of 
intermuscular spread, in particular extension upwards 
into the rectal wall. 

The present communication is a further attempt to 
relate fistula tracks found at operation to the ana- 
tomy of the anorectal musculature (Parks, 1969a, b). 
Crucial to all surgical thinking on this subject is the 
nature of the ‘high fistula’. The term is an ambiguous 


one because of the many different ways in which: 


upward extensions can occur. A high fistula is not 
necessarily a difficult one to treat. Hence it is essential 
to have a precise nomenclature which will facilitate 
an immediate three-dimensional concept of the 
anatomy.of a given fistula, with the implications 
regarding ease or difficulty of surgical treatment. As 
will be seen, there are at least five different types of 
fistula which could be described as high; some are 
easy and some difficult to treat. It is important to 
be able to distinguish them. 


Anatomy 
The muscles of the pelvic floor are arranged in the 
form of two cylinders, one within the other (Fig. 3). 
The inner cylinder is the termination of the gut, 
consisting of the lower rectum and anal canal, and 
contains mucosa, submucosa and circular and 
longitudinal muscle layers. In the anal canal the 
circular muscle layer of this inner cylinder is much 
enlarged to form the bulky internal sphincter. The 
outer cylinder consists of the external sphincter and 
the puborectalis muscles. It fans out in its upper 
part to form a funnel-shaped structure composed of 
the levator ani muscles which divides the abdominal 
cavity from the perineum. 
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. Fig. 3. Diagrammatic attempt to show the dual origin of the pelvic floor. The skeletal muscle (a) surrounds the terminatio 


@f the gut as shown in the composite (b). 
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There are two large paravisceral compartments 
*» Š è 
separated by the levator muscles (Fig. 4). Above is 


"the pararectal space, and below, the ischiorectal 


fossa; both contain fat. Once a fistula has penetrated 








Levator 
ani muscle 


Ischiorectal 
fossa 


External 
sphincter 


Fig. 4. Coronal section of the pelvic floor demonstrates 

once more the dual origin of the structures and, in particular. 
it illustrates the intersphincteric plane, the ischiorectal fossa 
and the pararectal space. The longitudinal layer of the 

rectal wall and anal canal has been deliberately omitted for 
the sake of simplification. 
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Fig. 5. Photograph of a thick slice of the anorectal ring 
which shows the internal sphincter, external sphincter and 
intersphincteric pfane particularly well. The fat of the 
ischiorectal fossa is also clearly visible. 


Classification of fistula-in-ano 


the wall of the viscus (i.e. the anal canal) it can 
ramify extensively in these spaces. Spread in ¢he ischio- 
rectal fat is common,ebut occasionally a track will 
pass upwards through the levator plate into the 
pararectal compartment. It is not generally appeciated 
that the ischiorectal fossa extends higher than the 
upper border of the anal canal because df the upward 
direction of the levator funnel. A fistula extension in 
the top of the ischiorectal fossa will cause induration 
which can be felt digitally above the anorectal ring 
through the rectal wall (Fig 2). This high para- 
visceral extension is often the cause of some, usually 
unwarranted, apprehension. 

The two muscle cylinders, visceral and somatic, are 
separated by the intersphincteric plane (Fig. 5). This 
plane is a layer of embryonic fusion containing mostly 
areolar tissue and blood vessels. Infection spreads in 
it with great ease and an understanding of its relatian- 
ships is essential in the operative treatment of fistulas. 


Pathogenesis . 

It is difficult to understand the paths taken by anal 
fistulas without a brief consideration of present 
concepts of pathogenesis. In 1878 Chiari fitst described 
the anal ducts or glands which discharge at the muco- 
cutaneous junction of the anal canal into the anal 
crypts (Fig. 6). Since then much discussion has taken 
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Fig. 6. Photograph of a thick section through the anal canal 
showing an anal duct penetrating the internal sphincter to" 
end in a glandular structure in the intersphincteric plane. 
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Fig. 7. Photomicrograph of an anal gland to show the 
stratified columnar epithelium lining it and the surrounding 
lymphoid tissue. 





Fig. 8. The various modes of spread from the primary locus 
in the intersphincteric zone of the mid-anal canal. In this 
and all the ensuing diagrams the puborectalis muscle has 
been ‘cross-hatched’ for easy recognition. 


place concerning his suggestion that this is the 
route bacteria take in the development of anorectal 
infection. His views have been suspect because of the 
infrequency with which these structures are found 
and their minute dimensions. However, no other 
rational cause for the origin of anorectal infection 
hasbeen proposed and evidence mounts to incriminate 
them (Parks, 1961; Lilius, 1968). Eisenhammer (1958) 
also suggested that infection of such structures in the 


intersphincteric plane is the prime cause of fistulas and 
suggested operative measures based on this assump- 
tion. In the majority of people these glands pass 
through the internal sphincter to end in the areolar 
tissue of the intersphincteric zone. Here they often 
form small glandular structures surrounded* by 
lymphoid tissue (Fig. 7). It is possibly the latter tissue 
which accounts for the frequency with which tuber- 
culosis and Crohn’s disease affect the anal region 
(Parks and Morson, 1962). Being visceral structures 
the anal glands do not extend out into the external 
sphincter group of muscles as a general rule; this is a 
factor of considerable therapeutic importance. 
Though it is not suggested that all fistulas are due to 
primary intersphincteric infection, these considera- 
tions emphasize the importance of the intersphincteric 


region of the mid-anal canal in the pathogenesis of 


fistulas. A concept central to the thesis which follows 
is that there is a primary abscess at the point of origin 
of a fistula, situated in the intersphincteric plane. 
From here tracks can spread downwards to the anal 
margin, upwards into the rectal wall or outwards 
through the external sphincter into the ischiorectal 
fossa (Fig. 8). These tracks, however, are secondary 
to the primary abscess. 

The question is frequently asked whether a fistula 
is the consequence of an acute abscess. The present 
concept of pathogenesis strongly suggests that both 
abscess and fistula are one and the same disease: 
abscess is the acute phase, fistula the chronic. Not all 
acute abscesses are followed by a chronic fistula, how- 
ever, as the acute infection may subside completely 
and leave no chronic nidus of infection behind. If a 
chronic infection persists in the primary site in the 
intersphincteric plane, then it will lead to a persistently 
discharging fistula, recurrent acute abscess, or both. 
A final cause of misunderstanding is due to the fact 
that the epithelial channel between the anal crypt and 
the intersphincteric gland may become blocked or 
destroyed. In this case a fistula in the true sense of the 
word no longer exists; a sinus is present down to an 
infected primary abscess. There may be no true 
internal opening at all; hence the importance of basing 
classification on the ‘primary site’ of the disease, 
though of course both are usually present. and 


juxtaposed. 


Assessment of anatomical findings 

A series of 400 consecutive patients with fistula-in-atto 
has been analysed. The group was a selected one in 
that all the patients had been referred to a specialist 
hospital or department. Patients with gross anorectal 
disease due to carcinoma, ulcerative colitis or Crohn's 
disease were excluded. 

Careful assessment of the relationship between the 
tracks of the fistula and the anal musculatufe was 
made in each case. In most instances this was'a 
simple matter; in other cases, especially where Jhere 
had been much fibrous tissue formation, diflerentia- 


tion of the various muscle groups was a matter of 


some difficulty. Any anatomical system of classifica- 


tion of fistulas must be centred on the relationship of 


® 


the track to the anal sphincter muscles for the reason 


' that current treatment involves section of a varying 


pe . - 
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part of these structures, preservation of some of which 
is essential for the maintenance of rectal continence. 
Both internal and external sphincters play a part in 
this*mechanism, but in practice when dealing with 
fistulas the more important is the external sphincter 
and puborectalis. In the following classification, 
therefore, the external sphincter is taken as the key- 
stone. For example, tbe term ‘trans-sphincteric’ (Fig. 
9, type 2) refers to a track passing through the 


|. external sphincter group below the level of the pubo- 


rectalis (after Steltzner, 1959). If in such a case the 
classic treatment of surgical lay-open is performed, 
only part of the muscle group need be cut, as it is only 
the muscle distal to the track which is divided, while 
the portion above it can be left intact. A ‘supra- 
sphincteric track (Fig. 9, type 3) passes over the 
entire external sphincter group including the pubo- 
rectalis muscle before turning downwards between 
the puborectalis and levator ani muscles into the 
ischiorectal fossa. Laying open this type of fistula 
will result in division of all the muscles of con- 
tinence. 

It was found that all fistulas could be classified into 
four main groups (Fig. 9): 

1. Intersphincteric in which the fistula ramifies only 
in the intersphincteric plane; it is the commonest of 
all types (and is sometimes known as the ‘low anal’ 
fistula). 

2. Trans-sphincteric. Here the track passes from the 
intersphincteric plane through the external sphincter 
complex at varying levels into the ischiorectal fossa. 

3. Suprasphincteric. In this group the track passes 
in the intersphincteric plane over the top of the pubo- 
rectalis, then downwards again through the levator 
plate to the ischiorectal fossa and finally to the 
skin. 

4. Extrasphincteric. A track passes from the 
perineal skin, through the ischiorectal fat and levator 
muscles into tbe rectum. It is outside the external 
sphincter complex altogether. 

The first of these does not involve the external 
sphincter at all since the fistula runs between the 
internal and external sphincters in the intersphinc- 
teric plane. Treatment involves cutting the internal 
sphincter only, the external sphincter remaining 
untouched. In the other three categories the fistula 
passes through, over or outside the external sphincter 
and puborectalis muscle and the classic method of 
treatment involves cutting part of this muscle mass. 
All the fistulas pass through the infernal sphincter, 
except certain extrasphincteric varieties to be discussed 
later.* 


Detailed analysis of results 
The incidence of the four main types is shown in 
Fig. 9. These will now be discussed in more detail. 


*The shallow subcutaneous fistula, which is sometimes 
associated with the lower border of an anal fissure and which 
requires no treatment, is not included in this analysis. 
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Fig. 9. The four main anatomical types of fistula. The 
external sphincter mass is regarded as the keystone and the 
terms 'trans-', ‘supra-’ and ‘extra-’ refer to it. Type 1, 
Intersphinteric; type 2, trans-sphincteric; type 3, 
suprasphincteric; type 4, extrasphincteric. 





Fig. 10. The simple intersphincteric fistula, the commonest 
of all types. In the acute phase it presents as a perianal 
abscess. It does not cross the external sphincter at any part 
of its course. 


Type 1: Intersphincteric fistula 

There were 183 cases (45 per cent) which can be sub- 
classified into seven varieties. 

a. Simple intersphincteric fistula (137 cases): In this 
variety a track passes from the primary abscess in the 
intersphincteric plane straight downwards to the anal 
verge (Fig. 10). It is the commonest of all types of 
fistula and is usually referred to as 'low anal' in 
standard British surgical textbooks. In treating it by 
current methods only the lower half of the internal » 
sphincter has to be divided and this seldom gives rise . 
to any disturbance of function. In the acute phase this . . 
fistula presents as a perianal abscess, 1 9 
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_ + Fig. 11. Two types of high intersphincteric fistula. On the 
right the fistula ends blindly in the rectal wall. On the left 
it re-enters the rectum at a high level. 
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Fig. 12. In this variety of intersphincteric fistula there is no 
evidence of an external opening in the perineum at all. The 
fistula commences in the intersphincteric zone of the 
mid-anal canal and passes upwards to end blindly in the 
rectal wall or to re-enter the rectum. 


b. Intersphincteric fistula with a high blind track (15 
cases): There is a high extension of the fistula between 
the internal sphincter and the longitudinal muscle of 
the upper anal canal which passes upwards into the 
rectal wall itself (Fig. 11). This upper track is secon- 
dary to the primary source of the disease in the mid- 
_qnal canal and it will usually heal once the original 
æ focus of infection has been dealt with. However, even 
e if the whole of the internal sphincter is divided in 
.. laying open this upper extension, little disturbance 
e of continence will ensue because the edges of the 
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Fig. 13. In this type of intersphincteric fistula the track 
passes upwards out into the pararectal space, instead of 
restricting its course to the rectal wall. There may or may 
not be a perineal opening. 










Fig. 14. An illustration of the manner in which infection ig 
from the pelvis can track downwards and arrive at the anal 
margin. In one case it pursues an intersphincteric course, 
and in the other it is extrasphincteric. This type is not a 
pure anal fistula at all, as its origin is completely outside ° 7. 
the area. 


sphincter are held together by fibrosis around the fistu- 
lous track. 

c. Intersphincteric fistula with a high track opening into 
the lower rectum (9 cases): This is an important variant La 
as it is liable to misdiagnosis. On passing a prÓbe yp 3 
through the fistula it continues into the high secondary d 
track within the rectal wall and thence out inte the l 
rectum (Fig. 11). The whole of this track,is inter- 
sphincteric and the tissue over it can be divided with- 


out risk. However, it is easy to mistake the appearances A = 
and to regard the track as passing outside the external *. i 


sphincter; the fact that a probe entering the external 
opening passes straight upwards and emerges in the 
rectum may cause undue alarm. A fairly simple 
intersphincteric fistula is then thought to be an 
extremely difficult extrasphincteric one. With experi- 
ente it is not difficult to tell the two apart, as in the 
case of an intersphincteric track the probe is situated 
close to the lumen of the anal canal. If there ts 
difficulty in making the distinction, owing to old 
scarring and previous operations, an electromyo- 
graphic needle inserted into the tissue lateral to the 
track will pick up potentials from the external sphincter 
in the case of an intersphincteric but not an extra- 
sphincteric fistula. 

d. High intersphincteric fistula without a perineal 
opening (5 cases): Infection commences in the inter- 
sphincteric zone of the mid-anal canal and passes 
upwards into the wall of the rectum where it usually 
re-enters the gut through a high secondary opening 
(Fig. 12), though it may terminate as a blind track in 
the rectal wall. There is no downward extension to the 
anal margin and no external evidence of a fistula at all. 
The track lies deep to the circular muscle, between it 
and the longitudinal muscle. It is usually, erroneously, 
called a ‘submucous’ fistula. Treatment is simple; the 
track is laid open into the rectum. It is essential to 
excise the lowermost part of the track in the mid-anal 
canal as this contains the primary source of infection 
and if left behind will cause recurrence. An inter- 
sphincteric fistula with a high extension may present, 
in the acute phase, as an abscess in the rectal wall. 
This is often erroneously called a ‘submucous 
abscess’; in reality it is always deep to the circular 
muscle of the lower rectum. It discharges, or should 
be drained, into the rectal ampulla. Two cases in this 
group were treated in the acute phase. 

ee High intersphincteric fistula with a pelvic extension 
(15 cases): Infection spreads upwards from the inter- 
sphincteric layer to reach the true pelvic cavity (Fig. 
13). Here it lies above the levator plate. This type is 
usually met with in the stage of an acute abscess. The 
correct treatment is drainage into the rectum; an 
attempt to drain through the ischiorectal fossa will 
result in the production of a suprasphincteric fistula, 
which is a more difficult problem to deal with. 

f. Intersphincteric fistula from pelvic disease (2 cases): 
The intersphincteric plane is a natural pathway for 
infection from the pelvis to follow should it track 
“downwards (Fig. 14). In one case infection descended 
from an abscess caused by infected non-absorbable 
suture material used in the repair of a femoral hernia; 
the other case was due to diverticulitis. Treatment 
consists of eradicating the pelvic disease; once this 
has been done the fistula will heal without any local 
treatment. This is therefore not a true anal fistula as 
its Origin is outside the area; it merely presents at the 
‘anal margin. For this reason any muscle section is 
both unnecessary and dangerous. 


LJ 
General comments on intersphincteric fistula 
Intersphincteric fistula is the simplest type and is 
usually easy to treat. Some difficulties may arise over 
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Fig. 15. The straightforward trans-sphincteric fistula 
crosses the external sphincter at some level below the * 
puborectalis muscle. In the acute phase it causes an 
Ischiorectal abscess. 





Fig. 16. Trans-sphincteric fistula with high secondary tracks. 
On the left the track reaches the apex of the ischiorectal 
fossa and is called by the St Mark’s school an ‘anorectal’ 
fistula. On the right the track passes through the levator 
plate into the pararectal tissues and was d@cribed by 
Goligher in 1961. In neither case does the track®have a 
communication with the rectum itself. e 


the diagnosis and treatment of the high extension. 
However, provided that the anatomy of the inter- 
sphincteric zone is remembered no case of this type 
should give rise to surgical difficulties. 


Type 2: Trans-sphincteric fistula 
There were 116 cases of this type, giving an incidence 
of just under 30 per cent. 
a. Uncomplicated (85 cases): The track passes from 
the intersphincteric plane of the mid-anal canal, 
through the external sphincter into the ischiorectal - 
fossa and thence directly to the skin (Fig. 15). The 
level at which the track passes across the sphincter 
varies. Most commonly it is at a low level so that 
laying open the fistula will result in the division of 
only the lower part of the external sphincter. Distug- 
bance of function is unlikely to occur in this case. The 
highest level is just below the puborectalis and then.alle 
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Fig. -17. The suprasphincteric fistula passes upwards in the 
` intersphincteric plane and goes over the top of all the 
muscles of continence before passing downwards again into 
the ischiorectal fossa. It is frequently associated with a 
supralevator abscess. 





Fig. 18. The illustration demonstrates how close a 
supralevator abscess, derived from a suprasphincteric fistula, 
is to the rectal wall and how easily it.can be palpated 
digitally. 


the external sphincters may have to be divided. Even 
so, the puborectalis is usually adequate to maintain 
near perfect continence. Every gradation in type 
" between high and low is found and it is possible to 
subclassify them into low, medium and high types. 
However, this is a somewhat arbitrary procedure and 
the treatment for all types is the same. 


ae 


B. Trgns-sphincteric fistula with a high blind track (34 

gases): This is a most important fistula because dire 

econsequences can ensue if it is not treated correctly. 
e 


The track crosses the external sphincter as previously 
described but then divides into two, giving a lower 
and an upper half (Fig. 16). The lower track passes to 
the perineal skin, but the upper may go to the apex 
of the ischiorectal fossa or sometimes even higher, 
passing through the levator ani muscles into the true 
pelvic cavity (Goligher, 1961). The high extension 
causes induration above the anorectal ring of muscles 
which can be felt digitally per rectum. Hence the name 
‘anorectal’ fistula has been used for the type reaching 
the top of the ischiorectal fossa, and ‘pelvirectal’ 
when the track passes through the levator muscles 
into the pararectal space. If a probe is passed into the 
external opening it will go directly to the upper part 
of the track and it is usually impossible to find the 
extension going to the anal canal which comes off at 
a right angle from the main track. Usually, but not 
always, the site of origin in the anal wall can be 
detected by the presence of induration at the level of 
the anal crypts; in some cases there is an obvious anal 
opening and the fistula can be probed in a retrograde 
fashion. The great danger inherent in this fistula is the 
closeness of the high blind extension to the rectal 
lumen. A probe passed to the top of the high extension 
can often be felt quite easily with the examining finger 
through the rectal wall (Fig. 2). It is of the greatest 
importance to realize that actual communication with 
the rectum at this level is very rare; however, if the 
upper part of such a track is vigorously explored with 
a probe it is quite possible to make an opening where 
none existed previously. Should this happen an extra- 
sphincteric fistula is created iatrogenically, with grave 
implications for the patient. The height and extent 
of the high secondary track are not of paramount 
importance provided that it has not ruptured into 
the rectum. The most important step is to find and 
open the primary track; the upper extension will heal 
on its own provided that it is given adequate drainage. 


Type 3: Suprasphincteric fistula 

There were 78 cases of this type, giving an incidence 
of 20 per cent. The fistula starts in the intersphincteric 
plane of the mid-anal canal and then passes upwards 
in the same plane to a point above the level of the 
puborectalis muscle. It tracks laterally over the top of 
this muscle and then downwards between the pubo- 
rectalis and the levator ani muscles to enter the ischio- 
rectal fossa (Fig: 17). In this manner it loops over the 


entire sphincter mass. As it passes over the pubo” 


rectalis muscle it is, of course, in the supralevator 
compartment. It commonly spreads in this space, 
sending an extension upwards which is readily 
palpable per rectum (Fig. 18). This part of the fistula 
may form a horseshoe-shaped track around the 

Fortunately this type is extremely rare (despité the 


relatively high incidence in this atypical series), for. 


it is most difficult to treat, as a lay-open procedure 
will result in the division of all the external sphincter 
and puborectalis muscles. However, the fistula itself 
usually helps to solve this problem because as it 


passes over the puborectalis muscle it creates fibrous - 


tissue around it. As a rule horeshoe-type extensions 
pass to either side of the anorectal junction; fibrous 
tissue deposited takes the shape of a horseshoe abore 
the puborectalis muscle which is felt as a distinct, 
rather narrow, sharp ring resembling a crescentic 
knife edge. This fibrous ring indirectly connects the 
puborectalis mass on either side, so that even if the 
latter has to be cut after staged procedures (which may 
take several months) the ring itself has a sphincteric 
action. 

It is best to use a modification of the lay-open 
method in which only part of the sphincter mass below 
the internal opening is divided. If this can be done 
successfully the resultant function is more satisfactory. 


A detailed account of the treatment of this tvpe of 


fistula will be published in another communication. 


Type 4: Extrasphincteric fistula 
This type of fistula is rare, even rarer than it is generally 
thought to be, and occurred in 20 cases (5 per cent) in 


the present series. A track passes from the skin of 


the perineum through the fat of the ischiorectal fossa, 
then through the levator ani muscles and finally 
penetrates the rectal wall (Fig. 19). Its route lies out- 
side the entire ring of sphincter muscles, hence the 


term ‘extrasphincteric’. If the track of this type of 


fistula is laid open total incontinence will result. 

The factor causing the perpetuation of an ordinary 
fistula is either primary infection in the intersphincteric 
plane of the anal canal or chronic infection in an 
associated inadequately drained secondary abscess, 
usually at a higher level. However, in the case of an 
extrasphincteric fistula an additional factor is present. 
The high pressure which develops in the rectum 
forces mucus and faecal material into the internal 
opening and becomes the major factor in causing the 
perpetuation of the fistula. Attempts to close the rectal 
opening by suture usually fail because of the force 
of intrarectal pressure; it is generally necessary to 
abolish this by means of a temporary colostomy. 
Extrasphincteric fistulas are most conveniently 
classified according to pathogenesis. 

a. Extrasphincteric fistula secondary to a trans- 
sphincteric fistula (10 cases): This is fortunately a 
rare condition; the high tract from the type 2b 
fistula passes upwards through the levator ani muscle 
and then into the rectum. It may occur spontaneously 
or have an iatrogenic cause due to the over-energetic 
tise of a probe. This fistula now has two causes for its 
perpetuation: first, the primary focus of disease in the 
anal canal, and, secondly, the contamination of the 


rectal opening by high intrarectal pressure. Both of 


these factors must be eliminated before the fistula will 
heal. Infection from the rectum itself is overcome by 
performing a temporary colostomy. The perineal 
operfing is then explored and the primary track 
through the external sphincter laid open, hence 
rengoving the anal origin of the disease. 

b. Extrgsphincteric fistula due to trauma (2 cases): A 
traumatic fistula may be caused in two ways. A 
foreign body «may penetrate the perineum and enter 
the rectum. Rectal contamination of the wound will 
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Fig. 19. Two types of extrasphincteric fistula. On the left 
there is a direct communication between the rectum and tle 
perineum due to trauma. On the right the track from the 
trans-sphincteric fistula has passed upwards through the 
levator muscles to re-enter the rectum. A classic lay-open | 
of either of these would produce incontinence. 


cause a persistent fistula. Alternatively,*a swallowed 
foreign body (e.g. a fish bone) may reach the rectum, 
straddle the sphincters and be forced through the 
rectal wall. It will then penetrate the levator ani muscle - 
and infection will spread to the perineum. Treatment . 
will consist of removing the foreign body, establishing | 
adequate wound drainage and performing a temporary 
colostomy to reduce rectal pressure. It is not necessary 
to cut any sphincter muscle. 

c. Extrasphincteric fistula due to specific anorectal 
disease: Under this heading is included ulcerative 
colitis, Crohn's disease and carcinoma. These diseases 
very frequently cause quite gross and biz&rre fistula- 
tion, which is not usually amenable to local treatment; 
the disease itself must be dealt with. Cases of this type 
have been excluded from the present survey. 

d. Extrasphincteric fistula due to pelvic inflammation 
(8 cases): In this type an infection in fme portion of 
the gut spreads downwards through the pelvic tissues, 
breaks through the levator ani muscles afd emerges 
in the perineum (Fig. 14). Diverticulitis of the 
sigmoid colon and Crohn's disease of the terminal 
ileum are the commonest causes. One case was due to 
an appendix abscess which ruptured into the rectum 
and, in addition, tracked downwards to the perineal 
skin. It is essential that this rare type of fistula be 
recognized at an early stage, and it is in this situation 
that radiological studies can be of the greatest help. 
In 2 cases all the anal sphincters had previously been 
cut, with resultant incontinence but persistence of the 
fistula. Thus, in addition to resection of the pelvic 
disease it was necessary to repair the sphincter muscles 
for the patient to be returned to normal life. This 
sequence of events takes many months. 


Supralevator abscess ~ 
Though this is a thesis on fistula anatomy rather thay 
treatment, it would be foolish not to discuss a situation, 


which has many potential hazards. An abscess aboye e 
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Fig. 20. The diagram demonstrates the two ways in which 
-an Acute pararectal abscess can form. It is essential that 
drainage be carried out in a way appropriate to the type. 

If incorrectly performed a difficult extra- or suprasphincteric 
fistula may ensye. 


the levator muscles can arise from three sources: 
" pelvic disease; extension upwards of an intersphinc- 
.teric fistula; upward extension of a trans-sphincteric 
.fistula. Drainage of a pelvic abscess originating in 
abdominal disease through the ischiorectal fossa may 
well cause an extrasphincteric fistula to form, with the 
consequences mentioned above. 

In cases due to primary anal disease an abscess may 
be felt through the rectal wall above the levator 
muscles. It is essential to be certain as to the origin 
of this abscess before it is drained. If it is due to a high 
intersphincteric extension it can be drained safely into 
the rectum. If, however, in such a case the incision 
were made into the ischiorectal fossa and the abscess 
drained through the levator plate of muscles, then a 
suüprasphinctefie fistula would almost certainly 
develop, wich is not an easy condition to treat. On 


the contrafy, if an abscess is due to high extension of 


a trans-sphincteric fistula which has gained access to 
the pelvis through the levator plate it is essential that 
it be drained through the perineum and not into the 
rectum. Drainage into the rectum of this type of case 
will inevitably lead to the creation of an extra- 
sphincteric fistula (Fig. 20), and a temporary colos- 
tomy will be required before it will heal. The necessity 
to establish the exact origin of a supralevator abscess 
before it is incised is of paramount importance. 


Discussion 

Pathogenesis is as important as anatomy in the 
understanding of fistula topography. Almost all anal 
fistulas have a component which originates from 
disease in the intersphincteric plane of the anal canal. 
It is particularly difficult to understand the occurrence 
Qf a suprasphincteric fistula, for instance, without à 
consideration of pathogenesis, because this type first 
epasses upwards in the intersphincteric plane before 
ü 9 
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looping down into the ischiorectal fossa. In the type 
of extrasphincteric fistula which is due to upward 
extensions of a trans-sphincteric variety, the opening 
into the rectum is secondary not primary. There are, 
therefore, two openings into the viscus both of which 
must be dealt with: the one at the primary site in*the 
anal canal, and the secondary opening into the rectum 
itself. 

As a general rule the whole of the internal and 
most of the external sphincter can be cut, with the 
exception of the puborectalis muscle, without any 
serious loss of function. Unfortunately, this is not true 
in all cases. For instance, in an elderly person with 
a weak external sphincter, division of only the internal 
sphincter may cause partial incontinence. For this 
reason it is essential to assess the state of the sphincter 
muscles preoperatively. It will also be wise in any 
case where there is doubt regarding the competence 
of the sphincters to divide them in stages at successive 
operations, a careful assessment being made of their 
state in the conscious patient between each stage. 

The commonest of all fistulas is the intersphincteric 
variety, constituting about half the total in this series. 
In this type, division of part ofi the internal sphincter 
only is required and the threat to continence is mini- 
mal. The chief point of interest in this group is in the 
case where there is a high extension to the rectal wall, 
either ending as a blind abscess or bursting through 
into the rectum. These high extensions are frequently 
overlooked, which may result in a failure to cure such 
fistulas. Conversely, the high extension may deceive 
the surgeon into thinking that the fistula is "high" and 
therefore difficult. True, the upper limb goes high into 
the rectal wall, but it is not difficult to treat as it can 
be opened into the rectum without fear. If there is an 
acute abscess in association. with a high inter- 
sphincteric fistula, then it can also be drained into 
the rectum. It is sometimes very difficult to be sure 
that the high extension is indeed intersphincteric, and 
here the danger lies, because if it is not, then grave 
damage can be done unwittingly. 

The trans-sphincteric fistula crosses the sphincter 
mass below the puborectalis muscle and therefore 
laying open its track seldom causes difficulties. The 
main difficulty in this type of fistula occurs when there 
is a high extension. which passes upwards in the 
ischiorectal fossa either to the apex of the fossa or 
through the levator muscles to the pararectal space. 
This is called an ‘anorectal’ fistula by the St Mark} 
school because one limb rises above the level of the 
sphincter mass. The term does not imply an entry 
point into the rectum. Induration can be felt through 
the rectal wall, and a probe directed through the 
external opening can pass upwards for 10 cm or more. 
This presents an alarming picture and may give the 
impression that there is a communication with the 
rectum itself. The upper extension may be very close 
to the rectal wall and it is vital to avoid passing a 
probe through the wall itself and turning this relatively 
easy fistula into an extrasphincteric one. As Percival! 
Pott pointed out in 1765, it is only neeessary to lay 
open the lower limb of this type of case, the, upper 


ecxtension being given free drainage through a large 

incision in the ischiorectal fossa. If the correct 
diagnosis is made treatment is straightforward and 
safe. 

The suprasphincteric type of fistula has not been 
generally recognized for the reason that has been 
mentioned above. The track passes upwards in the 
intersphincteric plane and over the entire sphincter 
mass, that is, over the top of the puborectalis. How- 
ever, in the course of time inflammation induces 
fibrosis in the tissues around it which usually takes 
the form of a crescentic ring situated posteriorly 
and extending laterally to occupy about 180° of the 
anal circumference. It is adherent to the puborectalis 
muscle and, when the latter contracts, it is drawn 
forwards with an effective sphincteric action. Hence 
it is usually regarded as the puborectalis itself or at 
least the uppér part of it. If the fistula is laid open in 
the posterior midline (and nearly all of this type 
originate in the posterior anal commissure) the 
puborectalis is completely divided, but the fibrous 
crescent, which is still attached laterally to the muscle, 
is left and exerts an effective sphincteric action. This is 
one factor which enables the surgeon to treat a 
suprasphincteric fistula without causing incontinence. 
Even so, with this type it is wise not to cut all the 
muscle below it at once, as wide separation may 
occur. If performed in two or three stages, fibrous 
tissue develops which anchors the partially divided 
sphincter and prevents extensive separation at the 
final procedure. 

An extrasphincteric fistula may be caused in several 
different ways. It may be secondary to a trans- 
sphincteric or suprasphincteric fistula, due to a break- 
through of a high track into the rectum. If so, it must 
be remembered that there is still a cause for this 
fistula in the wall of the anal canal itself which must 
be eradicated before it will heal. In addition, there is 
an opening into the rectal ampulla which is subject to 
the intermittent high pressures of the rectal lumen. 
Faecal material is driven into the track from a region 
of high pressure to one of low pressure and is a 
second factor perpetuating this type of case. Occasion- 
ally, the rectal opening can be sutured without 
subsequent breakdown, but this is the exception 
rather than the rule. It is usually necessary to perform 
a temporary colostomy to reduce rectal pressure before 
healing will occur. 

Other types of extrasphincteric fistulas have no anal 
disease and require only removal of the contaminating 
source in the pelvis. A traumatic fistula, for instance, 
will usually heal with a colostomy alone. A case due 
to infection from a loop of ileum with Crohn's disease 
or a sigmoid colon exhibiting diverticulitis will need 
the affected loop resected. no local treatment of the 
fiftula being required. 

One of the central themes of this paper has been 
ehe importance of the level at which the fistulous track 
penefrates the sphincter muscle mass. However, 
another mode of spread commonly occurs which may 
be termed. ‘circumferential’. Having penetrated the 
sphincter mass, tracks may spread in the fatty tissue 


Classification of fistula-in-ano 





Fig. 21. A diagram to illustrate the three planes in which 
circumferential spread, or “horseshoeing’, can occur. 


surrounding the central structures. This process may 
take place in three planes, the commonest being that 
of the ischiorectal fossa (Fig. 21). The primary site 
of the disease is usually in the posterior midline of 
the anal canal, and the track from it penetrates the 
external sphincters. It then divides into twp limbs, one 
going into each ischiorectal fossa. Circumferential 
spread of this type is usually referred to as 'horse- 
shoeing’. Apart from the ischiorectal fossa it can take 
place in the intersphincteric plane or in the pararectal 
tissue above the levator plate of muscles. Although 
a large incision may be necessary to give adequate. 
drainage to these tracks, this does not involve risk to 
the continence mechanism. In the difficult case of a 
supralevator horseshoe resulting from the upward 
extension of a transphincteric fistula, all the muscles 
attached to the coccyx may have to be divided, but 
this should not cause damage to the sphincter ring 
which will lie entirely in front of the incision. 

[t must be re-emphasized that thig Paper is based on 
a selected series of patients and is not®representative 
of the incidence of the disease in the Population at 
large. From other data it seems likely that the following 
frequencies would be more typical: intersphincteric 
70 per cent, trans-sphincteric 23 per cent, supra- 
sphincteric 5 per cent and extrasphincteric 2 per cent. 

The aim of a classification as detailed as this is to 
help the surgeon in the operative cure of the disease. 
The anatomy of the region is complex, and the 
physiology both important and vulnerable. Damage 
to some parts of the anal sphincter mechanism is 
inevitable; it is essential to keep this to a minimum to 
reduce the risk of incontinence. For this reason it Is 
important to know exactly where the fistulous track 
is passing in relation to the various parts of the 
sphincter. Classification of the more frequent path- 
ways is rather like delineating standard routes on a 
map, though it would be more helpful if it were 
possible to convey three-dimensional rather tban 
two-dimensional concepts. By knowing the pathways 
that a fistula may follow, the surgeon can check the 
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” anatomy of an individual case and judge what tissues 
'. he máy safely divide. 
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Family studies in cancer of the colon and rectum » 


EILEEN LOVETT* 


SUMMARY 

Family histories were obtained from 209 patients 
undergoing treatment for cancer of the colon or rectum 
at St Mark's Hospital. Death certificates were obtained 
for parents and siblings who had died. Among these, the 
number of deaths from cancer of the bowel was more 
than three times that expected for a comparable group 
from the general population. 

There are three principal features which, if present in 
an index case, are associated with the likelihood that 
other members of the family will also have had cancer of 
the large bowel. These are, first, the presence of multiple 
benign or malignant tumours in the large bowel, 
secondly, a history of previous primary carcinoma or 
adenoma of the large bowel and, thirdly, early age of 
onset of carcinoma of the bowel. 


CANCER of the large bowel, other than that associated 
with multiple polyposis coli, has not been considered 
as a familial disease. However, several reports have 
appeared of families in which there is a high incidence 
of carcinoma of the large bowel. Dunstone and Knaggs 
(1972) described a remarkable family in which 22 of 
the 50 recorded deaths were due to cancer of the colon 
or rectum and 5 living members of the family had had 
carcinoma of the large bowel diagnosed and treated. 
The affected individuals were members of three 
successive generations and in only one individual was 
the presence of a benign polyp recorded. Thus, there 
was no evidence of inherited multiple polyposis 
to account for the high incidence of large bowel 
carcinoma 1n this family. 

Lynch and Krush (1967) described 6 ‘cancer’ 
families, that is, families characterized by a ‘high 
occurrence of adenocarcinomas of multiple anatomical 
sites, the most frequent of which are endometrium 
and colon, multiple primary malignant neoplasms and 
an early age of onset of carcinoma’. In none of these 
families was there any evidence of multiple poly- 
posis coli. Mathis (1962) and Kluge (1964) described 


“similar families with a high incidence of large bowel 


carcinoma. 

Woolf et al. (1955) described a family in which there 
was a high incidence of carcinoma of the large bowel in 
one generation. They used sigmoidoscopy to examine 
55 members of the next generation and discovered 
that 25 had one or more polyps in the part of the 
bowel examined. Of 21 spouses examined, only one 


* had a doubtful polyp. As a result of this investigation 


Woolf et al. (1955) suggested that a familial aggre- 
gation of large bowel cancer could be due to the 
inheritance of discrete or solitary polyps. If such a 
"mechanism yere operating, then 1t could be expected 
that close relatives of individuals who had large bowel 


e 
cancer would themselves have an increasell incidence 
of bowel cancer. To test this theory they investigated 
the family histories of indiyiduals who had died o 
carcinoma of the bowel in the state of Utah, using the 
archives of the Mormon Genealogical Society. First 
degree relatives who had died were traced. A control 
group was also collected consisting of individuals who 
had died in the same county and at approximately the 
same age as each of the deceased relatives. Twenty-six 
deceased relatives had been certified as dying from 
bowel cancer compared with 8 controls. 

Macklin (1960) studied the family histories of 145 
patients who had had surgery for carcinoma of the 
large intestine in the hospitals of Columbus, Ohio. ' 
She found an increased incidence of intestinal cancer 
over that expected among first and esecond degree 
relatives but could discern no simple pattern of 
inheritance to account for the increased incidence. 
Patients and methods ° 
The primary aim of this study was to investigate the 
family histories of patients admitted to St Mark’s 
Hospital for treatment of cancer of the colon and 
rectum to determine whether or not there was an 
increased incidence of large bowel cancer among their , 
relatives, and also to examine the pattern of incidence 
of large bowel neoplasia in the families and to 
correlate the findings with the clinical and? pathological 
features of each patient. 

Particular care was taken to avoid selection of cases. 
All the patients admitted to St Mark's Hospital 
between December 1969 and March 1973 with a 
provisional diagnosis of cancer of the eolon or rectum, 
apart from those admitted during holday periods, 
were interviewed personally by the afftthor. Their 
names were obtained from the admissions book. A 
few, admitted as emergencies, were notified by .the 
ward sisters. No patient was included in the series 
because he had a known family history. Patients 
belonging to families who had been referred to 
St Mark's Hospital because they had a strong family 
history were not included in the series. Patients were 
usually interviewed preoperatively, that is, at a time 
when complete pathological information was not 
available. 

Initially, 300 patients were interviewed; 91 were 
excluded from the analysis for the reasons shown in 
Table I. 

Thus, 209 patients were entered into the study; there 
were 123 males and 86 females. The ages of the male 
patients ranged from 24 to 83 years, the average being 
60-5. The ages of the female patients ranged from 39 to 
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Table I: PATIENTS EXCLUDED FROM THE SERIES 


Reason for exclusion No. of cases 


Final diagnosis not carcinoma of the bewel 14 

Feund to have multiple polyposis . 2 

Unable to give a family history because of 36 
senility, etc 


Initial operation elsewhere 8 
Born abroad, no relations in Britain 17 
Orphan ` 5 
No death certificate traced 6 
Did not wish to cooperate 3 
e Total 91 
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Table II. DEATHS AMONG 430 FIRST DEGREE 
RELATIVES 





Deaths due 
to large bowel cancer 

Relative No. of deaths No. y ^4 
Father 161 15 93 
Mother 155 12 17 
' Brother 57 9 158 
Sister 57 11 19:3 
. Total 430 47 10-9 


EPIIT Soiscon RC ^ DEP Squid. NN 
"In addition, 1 father, 2 mothers, 2 brothers, 3 sisters and 1 son 
have had large bowel cancer diagnosed but are still alive. 


82 years, the average being 62-7 years. Eighty-nine 
males and 57 females had a diagnosis of cancer of the 
rectum; 34 males and 29 females had a diagnosis of 
cancer of the colon. The excess of rectal cancer reflects 
the situation at St Mark's Hospital. Colonic cancer 
frequently presents as acute intestinal obstruction and 
is treated as an emergency at a local hospital. For this 
study, colonic and rectal cancers are considered 
together as cancer of the large bowel. Both occur in 
affected members of polyposis families, and in this 
study although there were families in which only 
colonic canc& or only rectal cancer occurred, there 
were also families in which both occurred. 

It was decided to concentrate on mortality due to 
bowel cancer rather than the incidence of bowel 
cancer because mortality statistics for colonic and 
rectal cancer heye been available for the general 
population since 1930, whereas the cancer registry 
which complies figures for the incidence of cancer in 
the general population is a recent innovation. Further- 
more, the age range of the index cases and hence of 
their relatives is wide and not all of them have 
reached the age at which they are at risk of develop- 
ing cancer, nor indeed can it be assumed that all 
individuals not known to have bowel cancer do not 
have an early symptomless lesion. 

No information was included in the analysis 
unless it had been verified by hospital records or 
death certificates. Death certificates are not invariably 
reliable but they are more accurate than medical 
information given by patients about their relatives. 
When carcinoma of the bowel or stomach or any 
other intra-abdominal lesion appeared on the death 
certificate an attempt was made to confirm the 
diagnosis from hospital records. This was not always 
possible. Many hospitals destroy a patient's records 
10 or even 5 years after death because of lack of 
s&orage space. The majority of deaths in this study 
14 * , 
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occurred before 1960. Of the 430 death certificates 

obtained, the diagnoses on 43 were confirmed from" 
hospital records, 143 of the otherwise unconfirmed 

deaths were certified in hospital and a further 53 

deaths were certified following post-mortem examina- 

tions. The diagnosis on the death certificate was not 

the same as that obtained from hospital records in 

2 instances: a man certified as dying from carcinoma of 
the colon at home was said to have had gastric 
carcinoma by the hospital in which he had been 

treated; and a woman who had had two carcinomas 

resected from her pelvic colon in one hospital died 
6 months later in another hospital of carcinoma of the 
uterus, according to her death certificate. In the first 
case the hospital diagnosis was preferred. In the 
second case, as pathological evidence for carcinoma of 
the colon was available, this was accepted as the 
correct diagnosis. 


Results 

Of the 209 fathers of the index cases, 15 were alive and 
well, and death certificates were obtained for 161. Of 
the fathers who could not be traced, 2 were not known 
because the patient was illegitimate, 9 had disappeared 
during the First World War and 22 could not be 
traced from the information given by the patient or 
other members of his family. 

Of the 209 mothers, 40 were alive and well, and 
death certificates were obtained for 155; 14 could not 
be traced because of insufficient information, includ- 
ing 2 who had disappeared in refugee camps in the 
Second World War. 

Of the 332 brothers who had reached the age of 24, 
79 had died and death certificates were obtained for 57. 
Of the 316 sisters who had reached the age of 24, 65 
had died and death certificates were obtained for 57. 
(The youngest index case who had bowel cancer was 
aged 24.) Table II shows the number of deaths 
registered as cancer of the large bowel. Of the 47 
deaths which were certified as large bowel cancer, 19 
had occurred in 1960 or later. Of these, 15 were 
confirmed from hospital records, 1 was certified 
following post-mortem examination and 1 was 
certified in hospital. 

Cancer of the large bowel is a common disease, 
accounting for about 3 per cent of all deaths in the 
general population. In order to determine whether the 
mortality from large bowel cancer among the groups 


of relatives shown in Table II represents a true excess * 


or not, it is necessary to compare this group of deaths 
with deaths in the general population, taking into 
consideration age and date of death. 

Professor R. A. M. Case and his colleagues at the 
Chester Beatty Institute have prepared tables from the 
Registrar-General's mortality statistics in which deaths 
from cancer of the colon and rectum are arrangedein 


quinquennia and 5-year age groups for each sex (Case ° 


and Pearson, 1957; Case et al., 1968). Deaths from all 
causes are arranged 1n the same quinquennia and age 
groups. The probability that a death occurring at a 
given age and date is due to a specific cause is given by ° 
the formula d;/ D, where d, is the number of deaths due 


to that cause in the specified age group and quinquen- 
nim and D is the number of deaths due to all causes 
' in the same age group and quinquennium. 

Tables are available only for the years between 1930 
and 1970, so that only deaths occurring between 1930 
ande1970 could be included in the analysis. The 
probability that the cause of death might have been 
certified as cancer of the large bowel was calculated 
for each relative for whom a death certificate had been 
obtained. For each group of relatives the probabilities 
thus calculated were summated to give a figure for the 
expected mortality due to cancer of the large bowel in 
that group (Table III). In all the groups of first degree 
relatives there is a significant increase in the number of 
deaths due to large bowel cancer compared with the 
number which could be expected in a similar group of 
deaths in the general population. 

In order to determine whetber or not the increased 
mortality from large bowel cancer in this group of 
relatives was part of an increased mortality from all 
malignancies, the deaths due to other malignancies 
were recorded (Tables IV, V). The figures in the ‘No. 
expected' column were calculated from the Registrar- 
Generals mortality statistics for 1963 by simple 
proportion, i.e. if the proportion of all deaths in the 
population due to a specific cause is known, then the 
expected number of deaths due to that cause in a 
given number of deaths can be estimated. This is a 
very approximate estimation. The Registrar-General's 
statistics include infant mortality, while the deaths in 
this investigation are those of relatives aged 24 or 
more, i.e. the expected incidence is underestimated. 
The figures should be regarded only as a guide to the 
relative frequency with which carcinoma at different 
sites was recorded in the general population in 1963, 
i.e. among male deaths in the general population 
carcinoma of the bronchus was the commonest 
malignant tumour, followed by carcinoma of the 
stomach and then carcinoma of the bowel; among 
female deaths carcinoma of the breast was the 
commonest tumour. In deaths of both male and 
female relatives recorded in this investigation car- 
cinoma of the bowel was by far the most frequent 
malignant tumour. The increase in gastric carcinoma, 
although not so marked as the increase in large 
bowel carcinoma, was unexpected. The death certifi- 
cate diagnoses were confirmed where possible. Of the 
21 deaths certified as being due to gastric cancer, 12 
o@curred before 1960. Three of these diagnoses were 
confirmed by hospital records and 3 deaths took place 
in hospital. Of the 9 deaths occurring since 1960, 
5 diagnoses were confirmed by hospital records and 
3 others took place in hospital. 

Whenever a disease is found to occur more fre- 
quently among people who are related than in the 
generel population, the question of heredity contribut- 
ihg to the aetiology of the disease must be considered. 
In the families studied in this survey the incidence of 
large bowel cancer ıs too low to be consistent with a 
simple, single locus determination, either heterozygous 
or homozygous, in all the families. Further evidence 
against simple homozygous determination are the facts 
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Table III: OBSERVED AND EXPECTED MORTALITY 
FROM LARGE BOWEL CANCER (1930-1970) 


° Deaths from large . 
Total deaths bowel cancer 


Relatıve recorded Observed Expected P 

Father 123 13 4:03 « 0-01 

Mother 125 10 4-25 «0-01 

Brother 53 9 1:38 «:0-01 

Sister 51 9 199 , <0-01 
Total 352 41 11-66 


e 
Table IV: DEATHS DUE TO MALIGNANCIES 
AMONG 218 MALE RELATIVES 


Site No. recorded No. expected 
Large bowel 24 4-5 
Bronchus 12 10:2 
Stomach 10 5:4 
Prostate 5 2-6 
Other sites 13 — ° 
All malignancies 65 39 | 


Table V: DEATHS DUE TO MALIGNANCIES AMONG * 
212 FEMALE RELATIVES 


Site No. recorded No. expected 
Large bowel 23 6:3 
Bronchus 5 2:0 
Stomach 11 4:8 
Breast 13 . 76 
Uterus (body and cervix) 4 2-9 
Other sites 9 — 
All malignancies 65 38-4 





that only 3 of the 209 index cases were the offspring of 
first cousin marriages, which is about the same as the 
incidence in the general population (1 per cent), and 
that parents were affected almost as often as siblings. 
There were three twin siblings among the ifidex cases, 
two identical and one fraternal. At the time of the 
interview all three sets of twins were alive and well. 
More complex genetic mechanisms, involving hetero- 
geneity, incomplete penetrance and multiple loci 
cannot be excluded. "i i 

In the absence of an easily recognizable heredity 
factor such as that in multiple polyposis, erfironment 
must contribute to the aetiology of large bowel 
cancer. Families share environments as well as genes, 
while spouses share environment but not genes. Of the 
209 index cases, 22 had never married. Of the 187 
spouses, 151 were alive and well; 2 were alive and well, 
having had large bowel cancer diagnosed and treated. 
Of the 34 spouses who had died, death certificates 
were obtained for 27, and showed that 3 had died of 
large bowel cancer. Three deaths from large bowel 
cancer out of a total of 27 (11 per cent) is a high 
proportion and nearer to the proportion of large 
bowel cancer deaths among relatives (10-9 per cent) 
than to the mortality in the general population (3 per 
cent) These figures are small and a larger series 
should be collected. Gastric carcinoma was not re- 
corded on any of the 27 death certificates of the ~ 
spouses. : 

The epidemiology of bowel cancer suggests that 
diet is important, either directly (Burkitt, 1971) or e 
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indirectly via its effect on the bacterial flora of the 


X intestine (Hill et al., 1971). Spouses (and relatives) are 


more likely to have similay dietary habits than 
individuals outside the family. 

Evidence from epidemiological studies suggests that 
gastric carcinoma and large bowel cancer affect 
different populations, e.g. gastric cancer is more 
prevalent in Japan than large bowel cancer; in the 
United States cancer of the large bowel is commoner 
than gastric cancer. When Japanese emigrate to the 
United States their morbidity from large bowel cancer 
increases to that of the indigenous population 
(Wynder and Shigematsu, 1967). A possible explana- 
tion for the increased mortality from gastric cancer 
among individuals in this study is that a susceptibility 
to malignant change throughout the whole gastro- 
intestinal tract 1s present in the members of these 
families. The site at which a cancer develops in an 
individual depends on the environmental factors with 
which he is in contact. 


l Significance of adenomas and synchronous and meta- 


chronous carcinoma 

Although im most cases of large bowel cancer, 
environmental factors must be at least as important as 
hereditary factors, there are certain families, so-called 
‘cancer families’, in which large bowel cancer occurs 
frequently and in successive generations who do not 
necessarily share a similar environment. Affected 


" individuals in these families develop large bowel 


cancer at an earlier age than average, and if they have 
one tumour successfully removed they are likely to 
develop a second primary carcinoma in the remaining 
bowel. Woolf et al. (1955) have suggested that in these 
families a tendency to produce occasional polyps in 
the colon 2nd rectum is inherited. As in multiple poly- 
posis, these ‘occasional polyps’ can become malignant, 
producing the pattern observed in ‘cancer families’. 

Any attempt to investigate polyps of the large 
bowel is beset with difficulties. There have been many 
attempts to estimate the percentage of individuals who 
have symptomless polyps. The results have varied 
between 3 and 45 per cent, depending on the enthusi- 
asm of the investigators and the criteria they have used 
for defining a ‘polyp’. Before the use of colonoscopy 
the techniques available for searching for polyps were 
not completely reliable. Sigmoidoscopy only examines 
the distal part of the large bowel, and barium enema 
studies do not generally reveal polyps smaller than 
] cm in diameter. 

It is widely accepted that adenomatous polyps and 
villous adenomas have malignant potential, although 
it does not necessarily follow that all such polyps will 
become malignant (Morson and Bussey, 1970; 
Morson, 1974). The polyps recorded in this investi- 
gation were the adenomas present ın the operation 
specimen, all of which were examined histologically. 
Where the main lesion was in the distal large bowel, 


.. the presence of polyps was not necessarily excluded 


from the proximal part of the bowel. 
Afnong the 209 index cases, 55 individuals had one 
or more adenomas present as well as a carcinoma in 
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the operation specimen. Of these, 17 had a positive 
family history. " 


Four individuals, all males, had multiple adenomas : 


in the operation specimen. Two have since returned 
with more adenomas in the remaining bowel and a 
diagnosis of multiple polyposis is being considered for 
each of them. Neither had any relatives who had had 
large bowel cancer so they have not distorted the 
figures in the first part of this investigation. One 
individual had eighteen adenomas as well as carcinoma 
of the caecum and carcinoma of the transverse colon. 
He did not have a family history of bowel carcinoma. 
The fourth individual, who had had adenomas removed 
from his rectum and sigmoid colon during previous 
admissions, had over forty adenomas in his colon, one 
of which was malignant. He had a remarkable family 
history; his mother, sister and brother had all died of 
carcinoma of the large bowel. According to hospital 
reports, none of them had showed any evidence of 
multiple polyposis. 

Eight index cases had three adenomas as well as a 
carcinoma. Of these, 5 had a positive family history. 
Four index cases had two carcinomas and one or two 
adenomas in the resected portion of the bowel. Of 
these, 3 index cases had a positive family history. 

Four index cases had two carcinomas in the 
resected bowel but no adenomas; none of these had 
a positive family history. One of these patients had 
a long-standing total colitis. Thus, allowing for in- 
complete ascertainment of adenomas and incomplete 
family histories, as some affected relatives will not yet 
have developed symptoms, there appears to be a 
connection between the presence of adenomas or 
multiple carcinomas in the operation specimen of the 
index case and the possibility that the index case will 
have affected relatives. 

Five index cases had had a previous primary 
carcinoma of the bowel resected. Four of these had 
adenomas present in the operation specimen, and of 
these 4, 3 had a positive family history. 

Morson (1974) stated that individuals who have 
adenomas alongside their carcinomas are more likely 
to develop second primary carcinomas at a future date. 
They are also likely to have similarly affected relatives. 


Significance of early onset 

Affected individuals in ‘cancer families’ are said to 
develop cancer at a relatively early age. The average 
age of diagnosis of large bowel cancer in this series was 
60-5 years for males and 62-7 years for females. 

Only 8 patients were aged 40 or under when their 
large bowel cancer was diagnosed; of these, 5 had 
affected relatives (Table VI). Apart from this group, 
the percentage of index cases with affected relatives 
increased with age up to the age of 80. This could be 
expected because of the increasing number of relatives 
who will have reached the age at which they are liabte 
to develop cancer. The high percentage of young index 
cases with a positive family history is unexpected: 

Thus, the presence of adenomas as well as car- 
cinomas, a history of previous primary carcinoma and 


an early age of onset of carcinoma are all associated ~~. 
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Table VI: AGE OF INDEX CASE AND FAMILY 


HISTORY Cases with affected 


relatives 
Age group No. of index cases No. Vs 

40 and under 8 5 62 5 
41-56 23 3 130 
51-60 71 17 23-9 
61-70 64 16 25-0 
71-80 37 14 37.8 
81 and over 6 0 

Total 209 55 26:0 


with the likelihood that a patient will have relatives 
who have also had large bowel cancer. Several index 
cases show more than one, and some all, of these 
features and they also appear in their affected relatives. 
It could be that these are examples of ‘cancer families’ 
which have not been recognized because of their small 
size; when a parent dies at an early age of cancer it is 
likely that he or she will have only one or two children. 

Lynch and Krush (1967) mentioned carcinoma of 
the endometrium as being part of the ‘cancer family 
syndrome'. One index case, aged 43, had cancer of the 
endometrium as well as cancer of the large bowel. She 
did not have a family history of bowel cancer or 
endometrial cancer. The incidence of endometrial 
cancer among all relatives was not increased. 


Discussion 

. The first conclusion to be drawn from this investigation 
is that close relatives of patients who have large bowel 
cancer are themselves more likely to develop bowel 
cancer than members of the general population. This 
supports the work of Woolf (1958) and Macklin 
(1960). As discussed earlier, it is unlikely that a simple 
heredity factor is solely responsible for this increased 
familial incidence. The observation that spouses of 
patients may also have an increased incidence of 
bowel cancer would suggest that environmental 
factors contribute to the aetiology. 

However, in certain families affected individuals 
develop bowel cancer at an early age, have adenomas 
as well as carcinomas in their bowel and are likely to 
develop second primary carcinomas if any bowel 
tissue remains. It is possible that in these families a 
tendency to produce a few adenomas is inherited in the 
same way that a tendency to produce hundreds of 
adenomas is inherited in multiple polyposis coli. 

‘{t would be impracticable to suggest that all patients 
who present with large bowel cancer should have their 
family histories thoroughly investigated, but it is 
desirable that the causes of death of parents, siblings 
and children should be noted for each patient. If a 
patient gives a family history which includes a relative 
.who has had a bowel cancer, then the whole of his 
bowelemust be thoroughly examined to exclude other 
leSions. If any bowel tissue remains after the initial 
operation, then he must be followed up regularly in 
case a new primary carcinoma develops. 

For yóung patients and those with adenomas in 
their bowel or.a history of a previous primary car- 


DUE cinoma of the bowel, a more detailed family history 
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should be taken. When practicable, relatives should-be — - 


warned of the risk that they might develop large 
bowel cancer and should be offered an opportunity for 
examination. It is only by investigating and recording 
such families that we can understand the way in 
which large bowel cancer appears and possibly discern 
a pattern. Until we know how bowel cancer is 
manifested in these families we cannot predict which 
individuals are at special risk. 
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Liveg of the Fellows of the Royal College of Surgeons of England 


V. G. Plarr (1863-1929), Librarian of the College from 1897 to 1929, spent 
much of his time from 1912 to his death amassing material for a bio- 
graphical record of the Fellows of the Royal College of Surgeons of 
England, following a suggestion by Sir John Bland-Sutton that this work 
should be done. On Plarr's death his manuscript was revised by Sir D'Arcy 
Power and others, and was published in 1930 by John Wright & Sons Ltd 
on behalf of the College. The work was issued as the Thelwall Thomas 
Memorial with the short title Plarr's Lives, to commemorate the career of 
a distinguished surgeon and Member of the Council of the College and to 
recognize the preparatory work done by Plarr. 

The two volumes published in 1930 contained biographies of all the 
Fellows of the College who had died between the institution of the 
Fellowship in 1843 and the end of 1929. The unsold stock of these volumes 
was destroyed in the bombing of the premises of John Wright & Sons 
during the Second World War. The volumes are now unobtainable, 
except very occasionally from antiquarian booksellers. 

After the publication of the original volumes Sir D'Arcy Power wrote 
the lives of all those who died between January 1930 and October 1940, 
giving up the task on his eighty-fifth birthday, 11 November 1940, when he 
presented his typescript to the President and Council of the College, who 
entrusted the work of continuing to compile the record to Mr W. R. Le 
Fanu, Librarian of the College from 1929 to 1968. It was decided that a 
volume covering the deaths of Fellows from January 1930 to December 
1951 should be issued, and this volume, edited by Le Fanu, was published 
by the College in 1954. 

Compilation of the record has continued over the years since 1951 and a 
fourth volume, edited by R. H. O. B. Robinson and W. R. Le Fanu, 
covering the period from January 1952 to December 1964 was published 
by E. & S. Livingstone Ltd on behalf of the College in 1970. 

A. fifth volume to record the lives of the Fellows who died between 
January 1955 and December 1974 is in preparation under the editorship 
of Sir James Paterson Ross and W. R. Le Fanu. It is hoped that the type- 
script of this volume will be completed by the end of 1976. 

A number of copies of the fourth volume, 1952-1964, are still available 
for sale, This volume includes the lives of numerous surgeons who enjoyed 
an international reputation such as Ian Aird, Victor Bonney, Sir Hugh 
Cairns, Sir Hugh Devine, Sir Thomas Dunhill, Sir Thomas Fairbank, Sir 
Harold Gillies, Sir Gordon Gordon-Taylor, Sir Geoffrey Jefferson, Sir 
Arthur Keith, Sir Hugh Lett, Sir Archibald McIndoe, Philip Mitchiner, 
Sir Max Page, Sir John Parsons, Sir Henry Souttar, Julian Taylor, Sir 
James Walton and Lord Webb-Johnson. 


The price of a copy is £3-50, plus postage of £0:50, and applications 
for this volume should be sent to the Library, Royal College of Surgeons 
of England, 38-43 Lincoln's Inn Fields, London WC2A 3PN. 
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Familial cancer of the gastro-intestinal tract 


EILEEN LOVETT* 


SUMMARY 
A family with a high incidence of early onset gastro- 
intestinal carcinoma is described. Individuals from four 
generations have been proved to have had the disease. 
The management of individuals as yet unaffected is 
discussed and a régime for follow-up suggested. 


MULTIPLE polyposis coli or familial adenomatosis is 
a well-documented condition in which an affected 
individual has many polyps in his large bowel. These 
polyps are adenomatous and are likely to become 
malignant if they are not excised. This tendency to 
produce multiple polyps in the large bowel is inherited 
in a manner consistent with dominant or hetero- 
zygous transmission, that is, any individual who 
carries the gene will be affected and his children will 
have a 50 per cent chance of inheriting the gene. 
Males and females are equally affected and equally 
capable of transmitting the gene to their offspring. 
Thus, it is not surprising that in families in which this 
gene 1s segregating, there is a high incidence of large 
bowel cancer which usually manifests at a relatively 
early age and may be multiple. 

However, there are families in which there is a high 
incidence of large bowel cancer without there being 
any evidence of classic multiple polyposis (Mathis, 
1962; Kluge, 1964; Dunstone and Knaggs, 1972). 
One such family is described in this paper. 


Family history 

The propositus (III 6) wrote to St Mark's Hospital, 
London, asking for advice about the prognosis for the 
younger generation of his family. His story was that 
he was the last surviving sibling of a family of 6, 5 of 
whom including himself, had had cancer of the large 
bowel (Fig. 1, Table I). His father, his father's sister 
and 2 brothers and his 3 first cousins were all said to 
have died from large bowel cancer. His own son had 
had a total colectomy for carcinoma of the caecum 
at the age of 38, and the event which had precipitated 
his writing to St Mark's was that his sister's son, who 
was living in the Far East, had recently had part of his 
large bowel removed, allegedly for carcinoma, at the 
age of 34. 

This was obviously an interesting story which 
deserved investigation. In fact, it was not possible to 
confirm all the alleged cases of bowel carcinoma 
Decause the propositus (III 6) and his brother (III 7) 
had Jeft their home town in Cheshire at the ages of 
14 and 13 respectively to work as stable lads at a 
racing stables in Berkshire. They had eventually both 
become jockeys. Although they had maintained 
contact with their siblings, they were out of touch 
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with their father’s generation, all of whom had died 
relatively young. 5 

The causes of death of all the siblings of the 
propositus were confirmed from hospital reports or 
death certificates. Both III 4 and III 5 died in their 
early thirties of bowel cancer; III 8 cied of carcinoma 
of the hepatic flexure aged 47; III 7 developed a 
carcinoma of the hepatic flexure in 1946, when he 
was 40 years of age. After right hemicolectomy «he 
remained well until a carcinoma of the transverse 
colon developed in 1965, from which he died. III 6, 
the propositus, had a right hemicolectomy for. 
carcinoma of the colon in 1947; in 1963 he had the 
rest of his colon removed because a second primary 
carcinoma had developed in it. In 1967 a polyp, 
subsequently identified as an adenoma, was removed 
from his rectum. In 1971, he developed a primary 
carcinoma of the stomach from which he eyentually | 
died. 

The only member of this sibship not to have 
developed cancer of the bowel (III 3) fell from a ladder 
and died 1 week later, at the age of 62. Ten years 
earlier he had persuaded the surgeon who was caring 
for his brother that he had abdominal symptoms 
suggestive of a colonic lesion. À laparotomy was 
performed but nothing abnormal was found. Barium 
enema examination and sigmoidoscopy *were also 
normal. 

Both the propositus and his brother’s widow 
reported that II 2, the father of this sibship, had died 
of bowel trouble. He had had no operation or post- 
mortem examination and his death gertificate gave 
‘carcinoma ventriculi’ as the cause of deatl» Similarly, 
II 1 was reported by the family to have dief of bowel 
trouble, but the certified cause of death was ‘epi- 
thelioma of the oesophagus’. A death certificate could 
not be traced for II 3; she bad died at an early age and 
the family had lost contact with her husband and 
children. The death certificate of 12 gave cancer of 
the large bowel as the cause of her death. This had not 
been reported by any member of the family. No more 
information could be obtained about the first cousins 
of the propositus, HI 1 and III 2, who were both 
alleged to have died of bowel cancer in their early 
thirties, in the same year, but no one could remember 
which year or their Christian names. 

The son of the propositus (IV 7) developed cancer 
of the caecum at the age of 37. À total colectomy was 
performed because of his family history and he has 
been well since then. His cousin (IV 10), whose’. 
mother had died of carcinoma of the hepatic flexure,, 
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@ Alleged carcinoma of bowel 

© Carcinoma of bowel 

Q Carcinoma of stomach 

(D Examined, found to be normal 


® Total colectomy. Ulcerative colitis 


Fig. 1. Pedigree showing incidence of gastro-intestinal cancer. 


was seen in & hospital abroad in 1965. Details of his 
treatment were obtained from the hospital concerned. 
He had complained of passing blood and mucus in his 
stools. A diagnosis of polyposis coli involving the 
sigmoid and rectosigmoid section of the colon was 
_ made and anterior resection carried out. There was no 
evidence of malignancy in the operation specimen. 
In 1972 he attended the surgical outpatients’ depart- 
ment at the same hospital because of a history of 
alternating diarrhoea and constipation. Sigmoido- 
scopy revealed normal colon up to a level of 25 cm. 
However, barium enema examination showed multiple 
small polyps in the descending colon. Total colectomy 
and ileorectal anastomosis were performed in 1973. 
Again, no evidence of malignancy was found in the 
specimen, but numerous sessile polyps scattered over 
the descending colon near the splenic flexure were 
noted. At th Stage slides of the operation specimen 
were reqwested and examined in the Pathology 
Departmént of St Mark's Hospital, where it was 
decided that the polyps were not true adenomas and 
that the diagnosis should be inflammatory polyposis 
secondary to ulcerative colitis rather than multiple 
polyposis. Thus, although this patient has had two 
bowel resections he has not had carcinoma and there- 
fore does not count as an affected individual. 


Discussion 
It is interesting that all the affected individuals in this 
family developed bowel cancer at a relatively early 
age—several of them were still in their thirties. More- 
over, the two who survived hemicolectomies developed 
a secondary primary colonic cancer at 16- and 19-year 
intervals respectively. In only one individual (III 6) 
was an adenomatous polyp recorded. It is unlikely 
«that environmental factors could be entirely respon- 

e sible for the incidence of bowel cancer in this family. 
Proved affected individuals belong to four generations 
e and have lived in very different circumstances. 
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The cause of death on the death certificate of II 2, 
the father of the propositus, was ‘carcinoma ventriculi’. 
He had not had an operation and a post-mortem 
examination was not carried out. His family reported 
that he had died of bowel cancer. We cannot say what 
was the true cause of his death except that it was 
probably either gastric or bowel carcinoma. Gastric 
carcinoma appears again in the family in III 6, the 
propositus, who, having had his entire colon removed, 
developed a primary carcinoma of the stomach from 
which he eventually died. The occurrence of gastric 
carcinoma at least once and possibly twice in this 
family may be coincidental because gastric carcinoma 
is a common malignant tumour. However, the only 
other malignant tumour recorded in the family is 
epithelioma of the oesophagus (again a death certificate 
diagnosis in 1925). This is still within the gastro- 
intestinal tract. Malignant tumours outside the gastro- 
intestinal tract have not yet been recorded in any 
members of this family for whom information has 
been obtained. 

In other familial conditions, such as Peutz-Jeghers 
polyposis and juvenile polyposis, polyps can occur in 
the stomach and small bowel as well as in the large 
bowel, i.e. the genetic factor responsible for the 
condition is potentially effective throughout the 
gastro-intestinal tract. Similarly, in this ‘cancer 
family, although large bowel cancer predominates, 
the other gastro-intestinal cancers may be part of the 
syndrome, i.e. there is a susceptibility to malignant 
change present throughout the gastro-intestinal tract 
but the site at which it first occurs may depend on 
other factors—environmental or hereditary. ° : 

Bearing in mind the doubtful diagnosis of II 2 and 
the possibility that gastric carcinoma may be included 
in the syndrome, the pattern of appearance is con- 
sistent with a dominant type of inheritance. Particu- 
larly important is the fact that gastro-intestinal 
carcinoma has appeared in four successive generations. 
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Table I: SUMMARY OF THE HISTORY OF INDIVIDUAL MEMBERS OF THE FAMILY 
e 


: Age now or 
* Pedigree No. Year of birth at death Sex Diagnosis or state gf health -source 
I1 1835 50 M Phthisis DC d 
I2 1839 50 F Malignant disease of bowel DC 
*H 1 1865 60 M Epithelioma of oesophagus (family say bowel disease; DC 
no post-mortem; no operation) . 
II 2 1870 54 M Carcinoma ventriculi (family say bowel disease; DC e 
no post-mortem; no operation) z 
II 3 ? 53 F Not traced; family say bowel cancer, died after — 
operation - 
II 4 1876 52 M Carcinoma of rectum e DC 
III 1 ? 30+ M Not traced; both said to have died within 1 year — 
III 2 2 304- M of bowel cancer in their early thirties 
III 3 1902 62 M Haemopericardium, ruptured coronary infarction DC 
1 week after fall from ladder. Laparotomy ın 1952 HR 
because of symptoms pointing to a colonic lesion 
revealed no abnormality 
III 4 1903 34 F Malignant growth of large intestine DC 
III 5 1904 34 M Carcinoma of descending colon DC? 
III 6 1905 67 M 1947, Rıght hemıcolectomy for carcinoma of colon. HR 
1963, Total colectomy for carcinoma of colon. 
1967, Rectal polyp (adenoma) removed. HR, 
1971, Primary carcinoma of stomach HR 
III 7 1906 62 M 1946, Right hemicolectomy for carcinoma of hepatic HR 
flexure. 
1965, Carcinoma of transverse colon from which he ® HR 
died in 1968 
III 8 1909 49 F Carcinoma of hepatic flexure DC and HR 
III 9 — — — Untraced, said to have moved away and died of — 
heart disease ° 
IV 1 1928 46 M Well; did not wish to be examined — 
IV 2 1932 42 M Well; examined 1n 1973 at St Mark's Hospital; SMH 
barum enema and sigmoidoscopy showed no 
abnormality 
IV 3 1932 42 M Well; did not wish to be examined 
IV 4 1935 39 M Well; did not wish to be examined 
IV 5 1927 47 F Well; did not wish to be examined 
IV 6 1929 45 F Well; did not wish to be examined 
IV 7 1928 46 M 1965, Colectomy and tleosigmoid anastomosis for s HR 
carcinoma of caecum 
IV 8 1929 45 F 1968, Appendicectomy. HR 
1970, Barium enema was normal 
IV 9 1937 37 M Examined every 6 months at the hospital in which HR 
his father was treated; nothing abnormal so far 
IV 10 1931 42 M 1965, Anterior resection. HR 
1973, Total colectomy and ileorectal anastomosis* e 
IV 11 1935 39 F Well; examined at St Mark's Hospital in 1973; e SMH 
barium enema and sigmoidoscopy were normal e 
IV 12 1939 35 F Well; examined elsewhere in 1973. Barium enema HR 


and stgmoidoscopy were normal 





DC, Death certificate; HR, hospital records; SMH, St Mark's Hospital. 
* See text for details. 


Only one individual (II 2) had a benign tumour, i.e. 
an adenoma of the rectum. However, hospital records 
were available only for the recently treated individuals. 
Therefore, although there was no evidence of classic 
multiple polyposis coli in this family the possibility of 
a tendency to produce small numbers of adenomas 
being inherited cannot be excluded. 

Reports of similar families have appeared infre- 
quently in the literature. In a recent investigation of 
the family histories of 209 patients treated for carci- 
noma of the large bowel over 3 years at St Mark's 
Hospital (p. 13), at least 6, and probably more, could 
have been members of such families, but because they 
were only children, or at most one of two siblings, the 
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familial incidence was not so striking. Parents who die 
at an early age rarely leave large families. 

Four members of generation IV, as yet unaffected, 
have been examined at St Mark’s Hospital or in their 
local hospital. All those at risk should be examined 
but several have refused so far. The régime for 
examining members of this and similar families is as 
follows. 

Siblings or children of affected individuals should 
have a sigmoidoscopy and-barium.enema examination 
at their first visit. IfZeitler of -these is doubtful, - 

e " ; 
colonoscopy should?’ be performed:., f the barium, 
enema study and sigmoidoscopy are-hormal, and in 
the absence of an toms,Pignjoidescopy can be e 
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. repeated annually and barium enema every 5 years. 
'" Symptoms indicative of an abdominal lesion warrant 
immediate full investigation. €or members of the 
"family who are not first degree relatives of a known 
affected individual, the initial examination should 
include sigmoidoscopy and barium enema. If that is 
clear, and in the continued absence of symptoms, it is 
e probably sufficient to keep in touch and be prepared 
to investigate if symptoms arise. It may be necessary 
to modify this régime when more is known about the 
pattern of neoplasia in ghese families. 
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Enzyme inhibition in colorectal surgery* 


PETER DELANEY AND DENIS LALOR} 


SUMMARY 

Anastomotic dehiscence is particularly common after 
low anterior resection of the rectum. The enzyme 
collagenase is largely responsible for this high compli- 
cation rate. Inhibition of this enzyme in an experimental 
model produced significantly stronger colonic anasto- 
moses. There may be a place for such an inhibitor in 
clinical surgery. 


THE clinical problem of anastomotic failure in bowel 
surgery is an ever present one. At various times the 
failure of anastomoses has been explained by a 
multitude of factors—hypoxia, hypovolaemia, mal- 
nutrition, systemic steroids, poor technique (inade- 
quate blood supply, tension on suture line, failure to 
invert), local infection and basic pathology, whether 
inflammatory or neoplastic. 

Nowhere is anastomotic dehiscence more common 
than in low anterior resection of the rectum, where 
leakage about the suture line has been estimated at 
between 5 and 30 per cent in different series. In 
1969 the extent of this problem was highlighted by 
Goligher et al. in a meticulous review of a series of 
low anterior resections. The incidence of anastomotic 
failure was 67 per cent. ‘ 

While recognizing that all the above factors may 
play a part in the aetiology of anastomotic failure, 
there is now ample evidence to suggest a biochemical 
basis for this complication (Hawley et al., 1970). The 
strength of an anastomosis depends on the amount of 
mature collagen in the submucosal layer. This fact was 
realized by Halsted as long ago as 1887 when he based 
his anastomotic technique on the submucosal layer. 
The collagen molecule, with its triple helical structure, 
is a highly resistant substance. General tissue proteases 
have little effect on it and collagenolysis is brought 
about by the enzyme collagenase. Until 1962, when 
Gross and Lapiere succeeded in identifying a collagen- 
ase from cultures of tadpole tails, it was felt that 
enzymes of mammalian origin did not affect native 
collagen. An enormous amount of research has since 
been carried out on this subject and now collagenases 
can be identified in many tissues—healing wounds, 
synovial fluid in rheumatoid arthritis, bone, poly- 
morphonuclear leucocytes, tumour tissue and many 
others. 

Under normal circumstances the collagen pool is in 
a staté of dynamic equilibrium. Mature collagen is 
lysed by collagenase and new collagen is synthesized 
by fibroblasts. The activity of mammalian colla- 
genases is inhibited by factors normally present in 
the serum and specifically by the «-2-macroglobulin 
fraction which-is also an anti-trypsin (Werb et al., 
1974). 


In 1972 Sakomoto et al. showed that serum prepared 
free of trypsin inhibitors failed to inhibit collagenase 
activity. Likewise, the actiwty of a mouse bone 
collagenase system (in the presence of a concentration 
of serum which would otherwise have inhibited it) was 
restored by the addition of trypsin. There is a number 
of explanations for these findings but one possibility is 
that the factors responsible for the inhibition of 
trypsin and collagenase may be identical. 
Gastro-intestinal collagenase 
Collagenase activity varies throughout the gastro- 
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intestinal tract. Experimental work has shown that the - 


level of this activity is lowest in the stomach and 
greatest in the distal colon. The site of an anastomosis 
shows increased collagenolysis with ah associated 
decrease in mature collagen (Cronin et al., 1968). This 
postoperative increase in connective tissue breakdown 
is most marked when the anastomosis is in $he lower 
colon. Local infection at the site of anastomosis 


further increases collagenolytic activity (Hawley et al., . 


1970). 


Table I: BURSTING PRESSURES OF COLONIC 
ANASTOMOSES 





4-Day group 7-Day group 
Control Trasylol Control Trasylol 
—e™eeeeex——€ OO ——————— 
50 75 35 80 
60 75 35 95 
60 85 40 100 
60 90 70 100 
65 90 95 100 
70 95 95 110 
75 100 100e ° 120 
95 120 105 e 125 
100 120 110 e 130 
100 150 120 150 
Mean 73 5 100-0 80-5 1110 | 
t= 2:80 t= 3:674 
d.f.= 18 d.f. = 18 
0-02>P>0.01 0-005>P>0 001 


Results given in mm Hg. 


Collagenase, therefore, would appear to be a factor 
in anastomotic dehiscence. By inhibiting this enzyme 
it should be possible to produce a stronger anasto- 
mosis. Trypsin and collagenase, as previously stated, 
may be inhibited by similar factors. An experimental 
model was set up in which a known anti-trypsin 
(Trasylol) was used in an attempt to inhibit collagenase 
and thereby decrease the incidence of anastomotic 
breakdown. 


* Based on a paper read to the Surgical Research Society in, 
July 1974. 

t Mater Hospital, and Department of Experimental Surgery, 
University College, Dublin. 
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Experimental protocol 
Forty New Zealand white rabbits were used. These 
were divided into two groups df 20. The composition 


similar. A colonic anastomosis was constructed in 
each rabbit. One group was sacrificed at 4 days and 
the other at 7 days, and the bursting pressure of each 
anastomgsis was measured. Half of each group was 
used as controls while the other half was given 
Trasylol (100 000 units daily subcutaneously in three 
divided doses). . 


Results 

The average bursting pressure of the Trasylol subgroup 
(Table I) was 36 per cent higher in the 4-day group 
(0:02 » P» 0-01) and 37 per cent higher in the 7-day 
group (0:005 > P > 0-001). 


Conclusion 

These results are significant. There may be a place 
fot collagenase inhibitors in clinical practice. It is 
suggested that the low anterior resection with its high 
incidence of anastomotic failure would be such a 
situation. 


of the groups with regard to age, sex and weight was | 
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Severe pseudomembranous colitis after 
lincomycin and clindamycin 


R. F. SMART, D. A. RAMSDEN, M. W. L. GEAR, A. NICOL . 


AND W. M. LENNOX* 


SUMMARY | 
Four cases of severe pseudomembranous colitis follow- 
ing the use of lincomycin and clindamycin are described; 
2 required emergency total colectomy and 2 died. Cases 
of such gravity after the use of these drugs have not been 
previously reported. 

One hundred and fifty-six orthopaedic cases where 
clindamycin and lincomycin were used postoperatively 
are reviewed; 34 had diarrhoea (22 per cent), and 3 of 
the severe cases occurred in this group. 

The diagnosis of pseudomembranous colitis may be 
difficult as the latent period from initiation of drug 


therapy to commencement of diarrhoea may be as much .. 


as 18 days, and that from cessation of drug therapy may 
be as much as 11 days. The value of early sigmoido- 
scopy in cases of diarrhoea of obscure aetiology is 
emphasized, and the characteristic sigmoidoscopic and 
histological appearances of pseudomembranous colitis 
are described. 

As these drugs may produce a lethal condition it 
is suggested that they should be used with appropriate 
discretion, especially in the elderly female who appears 
to be most at risk. 


CLINDAMYCIN and its parent compound lincomycin 
are widely regarded as relatively safe effective anti- 
biotics. The tendency of these drugs to produce 
diarrhoea has been described by several authors 
(Kaplan and Weinstein, 1968; Benner and Tellman, 
1970; Cohen et al., 1973; Scott et al., 1973; Cunliffe 
and Tan, 1974; Tedesco et al., 1974; Viteri et al., 
1974); this was considered to be of little consequence 
until reports of associated pseudomembranous colitis 
were published. The serious nature of this condition 
was shown by Scott et al. (1973), who reported 3 
deaths in a series of 7 cases. 

Until 1974, of the two antibiotics, only lincomycin 


' had been implicated as an aetiological agent of severe 


pseudomembranous colitis. Clindamycin was known 
to cause diarrhoea but less frequently than lincomycin; 
Geddes et al. (1970) reported a 20 per cent incidence 
of diarrhoea after oral lincomycin and only 2 per cent 
after oral clindamycin. The first serious cases of colitis 
after oral clindamycin were reported by Viteri et al. 
( 1974), who described 7 cases, 4 of which were similar 
to acute ulcerative colitis. These all settled on con- 
servative treatment. 

There is no report of a serious colitis following the 
intramuscular use of clindamycin, but 3 cases have 
been described after parenteral lincomycin (Scott et 
al., 1973). 


The incidences of diarrhoea and colitis after these 
drugs have been a matter of some controversy; some 
have claimed that oral clindamycin seldom causes 
diarrhoea and rarely a serious illness (Geddes et al., 
1970; Hubbard, 1974; Wilson, 1974); others have 
found that diarrhoea occurs in about 20 per cent of 
cases (Cunliffe and Tan, 1974; Tedesco et al., 1974), 
and one study found that the incidence of pseudo- 
membranous colitis was 10 per cent (Tedesco et al., 


1974). The findings of previous studies are summar- 


ized in Table I. 

We were presented with a unique opportunity to 
study these problems when 4 severe cases of pseudo- 
membranous colitis came under our care. In addition, 
the incidence of diarrhoea was determined in 144 


hospital patients who had been routinely given the. 


combination hitherto considered safe of intramuscular ' 


lincomycin and oral clindamycin after orthopaedic 
operations. 


Patients and methods 

The series comprised 144 patients on whom 156 
operations (155 total hip replacements and 1] 
McMurray osteotomy) were carried out. The majority 
of these patients were elderly females. A% a prophy- 
lactic measure 600 mg of lincomycin were given 
intramuscularly at operation followed by a course of 
oral clindamycin, the duration of which varied from 
4 to 17 days with an average of 8, and the dose given 
was either 150 or 300 mg 6-hourly. ee of the severe 


cases occurred in this group, and the other followed - 


the use of clindamycin in general practice* 


Results : 

Thirty-four patients (22 per cent) had diarrhoea; in 
16 (10 per cent) this lasted for 5 or more days, and in 
2 for 3 weeks. The interval from commencement of 
drug treatment to development of diarrhoea varied 
from 3 to 18 days (mean 8 days). Of special signifi- 
cance is that in 5 patients the interval from cessation 
of antibiotic to development of diarrhoea exceeded 1 
week, and in 1 patient was 11 days. Twenty-eight of 
the 34 patients were female and the average age was 
66 years (range 43-80). None had a history of bowel 
disease. All but 3 (2 per cent of those receiving the 
drugs) settled on symptomatic treatment and with- 
drawal of the antibiotic and none has had a recurrence 


* Gloucester Royal Hospital, Gloucester. 
Present address of R. F. Smart: Senior Registrar in Usology, 
Wellington Hospital, New Zealand. 
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Table 1: SUMMARY OF SERIES REPORTED IN THE LITERATURE 





e 
No. of cases No, with Histology No. with No. requiring 
. Author squdied Drug diarrhoea — performed colitis colectomy Mortality 
* Kaplan and Weinstein (1968) 2 Lincomycin 2 Yes 2 0 0 
Benner and Tellman (1970) 3 Lincomycin 3 Yes 3 0 0 
Geddes et al. (1970) 50 Clindamycin t No 0 0 q 
Cohen et al. (1973) 3 Lincomycin 3 Yes 3 0 0 
Scott et al. (1973) 8 Lincomycin 8 Yes 8 | 3 
Cunliffe and Tan (1974) 70 Clindamycin 15 No 0 0 $ 
Hubbard (4974) 4500 Both * No 0 0 0 
Tedesco et al. (1974) 200 Both 40 (2074) Yes 20 (107 Q Q 
Viteri et al. (1974) 12 Clindamycin 12 No 0 
Wilson (1974) ° 20 000 Both Few No 0 0 0 
Smart et al. (1975) 156 Both 34 (22% Yest 4 2 2 


* Lincomycin 1525, clindamycin 35%. 
t Severe cases only. 


of the condition. The 3 patients who did not settle 
wegt on to develop a severe illness characterized by 
diarrhoea, abdominal pain and pyrexia. One patient 
recovered after 21 days, while 2 required emergency 
colectomy and one of these died. (The other death 
Occurred in the patient from general practice.) The 2 
patients who required colectomy and the patient from 
general practece are described in more detail. 


Case reports 

. Case 1: À 66-year-old woman underwent a replacement 
arthroplasty of the left elbow, with 600 mg of lincomycin given 
intramuscularly at operation followed by clindamycin 150 mg 
'6-hourly for 10 days. 

On the eighth postoperative day the patient. developed 
diarrhoea, on the eleventh and twelfth days she was vomiting 
and on the thirteenth day she became shocked due to dehydra- 
tion with electrolyte imbalance which responded to intravenous 
fluids. The diarrhoea ceased but she became pyrexial with a 
distended, tender, silent abdomen. 

She was transferred to a general surgical ward and sigmoido- 
scopy was performed which revealed an inflamed mucosa 
with contact bleeding; a rectal biopsy specimen was taken. 
Plain abdominal X-ray films showed a distended gas-filled 
colon with an irregular margin. The blood urea was 168 mg/ 
100 ml and the white cell count 21 300/mm? (polymorphs 81 
per cent). 

‘A clinical diagngsis of acute toxic dilatation due to ulcerative 
colitis was made and a régime of systemic prednisone, ampicillin 
and intravenpus fluids started. The patient responded initially, 
but subsequently deteriorated; 2 days later at laparotomy the 
colon was found to be oedematous and inflamed with a litre of 
fluid in the peritoneal cavity; there were no perforations. A 
total colectomy with ileostomy was performed and the rectum 
was brought out as a mucous fistula. Postoperatively, the patient 
improved steadily and remains well 4 months after operation. 
She has recently had an ileorectal anastomosis performed 
successfully. 

Histologically, the most striking feature of the rectal biopsy 
specimen was intense oedema in the mucosal and submucosal 
zones with loss of glandular pattern. Studies of colon sections 
showed characteristic. appearances of pseudomembranous 
colitis with a superficial thick layer of exudate overlying 
acutely inflamed gaping mucosal glands distended with excess 
mucin (Fig. 1). 


Case 2: A Shechan's knee arthroplasty was carried out on a 
grossly obese 74-year-old woman who was given 600 mg of 
lincomycin intramuscularly at operation and 150 mg of oral 
clindamycin 8-hourly subsequently. On the eleventh post- 
opérative day she developed mild diarrhoea; clindamycin was 
stopped and she was treated symptomatically. The diarrhoea 
persisted and she became febrile and complained of pain in the 
right iliac fossa where she was tender with guarding and re- 
ebound tenderness; a diagnosis of acute appendicitis was made. 
e 
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At operation, however, it was found that the appendix had 
previously been removed and there was no other abnormality 
except for slight oedema of the sigmoid and transverse colon. 
The patient had no knowledge of an earlier appendicectomy, 
which presumably took place at hysterectomy 20 vears before. 
The following day she remained ill and the diarrhoea became 
worse. Sigmoidoscopy was performed, revealing profuse 
watery stool, inflamed mucosa, multiple small ulcers and 
pseudopolyps; a rectal biopsy specimen was taken. Barium 
enema examination showed superficial ulcers throughout the 
left colon. A clinical diagnosis of acute ulcerative colitis was 
made and medical treatment with systemic prednisone, 
Predsol enemas and intravenous ampicillin was commenced. 
The patient's condition steadily improved. 

Six davs later she relapsed despite the intensive therapy and 
rapidly developed signs of generalized peritonitis. At laparo- 
tomy this was confirmed and found to be due to multiple 
small perforations in the fragile oedematous inflamed colon 
which was totally involved, the worst part being the splenic 
flexure. A total colectomy was performed, bringing the rectal 
stump out as a mucous fistula. Postoperatively, the patient 
improved but subsequently deteriorated and died 13 days later 
of abdominal sepsis and bronchopneumonia. Necropsy was 
not cartied out. 

On opening the operative specimen the mucosa showed 
pseudopolyp formation with large irregular areas of ulceration 
covered with yellow exudate (Fig. 2); histological examination 
showed the typical appearances of pseudomembranous colitis 
as described for Case 1 (Fig. 3). 

Histology of the rectal biopsy specimen taken at sigmoido- 
scopy revealed the characteristic intense oedema of mucosa 
and submucosa seen in developing pseudomembranous colitis 
(Fig. 4). 

Case 3: A 74-year-old woman was treated at home for a septic 
ulcer on the right foot with oral clindamycin 150 mg 6-hourly 
for 7 days. Eleven days after finishing this course she developed 
upper abdominal colicky pains with diarrhoea and vomiting. 
She was admitted to hospital, initially to a medical ward, with 
a provisional diagnosis of myocardial infarction, but her 
electrocardiograph was normal. On examination she was 
febrile and dehydrated with a distended lower abdomen. She 
was passing watery blood-stained stools and on rectal examina- 
tion the mucosa felt finely granular with bloody mucus on the 
glove. Sigmoidoscopy revealed multiple tiny plaques of pale 
vellow exudate on an inflamed mucosa and a rectal biopsy 
specimen was taken. Barium enema studies revealed mucosal 
irregularity throughout the distal two-thirds of the large bowel. 

A clinical diagnosis of pseudomembranous colitis due to 
clindamycin therapy was made and this was confirmed by 
histology on the rectal biopsy specimen which showed the 
characteristic intense oedema of the mucosa and submucosa. 
She was treated with systemic prednisone and tetracycline, 
Predsol enemas and intravenous fluids. She improved rapidly 
over 3 days and subsequently suffered only sporadic dttacks of 
mild diarrhoea, but died suddenly on the sixteenth day after 
complaining of severe chest pain. Permission for necropsy was 
withheld. 


* 





Fig. 1. Case 1. 
showing oedema, inflammatory cell infiltration and areas of 
mucosal necrosis with gaping mucosal glands, and an over- 
lying thick layer of exudate. ( < 100.) 





Fig. 2. Case 2. Operative specimen laid open to show the 
greatly thickened bowel wall, ulcers and pseudopolyps. 


Discussion 

It is clear from these case descriptions that pseudo- 
membranous colitis may be identical to acute ulcera- 
tive colitis to the clinician and radiologist and that 
only the histologist may distinguish one from the other 
with certainty. 

A history of clindamycin or lincomycin therapy is 
obvidusly of importance but, as was demonstrated by 
Case 3, may not be initially available as some days 
may elapse after cessation of antibiotic treatment 
before diarrhoea develops. In 5 patients this period 
exceeded a week. 

The histologist occupies a central role in making 
the diagnosis, and the characteristic appearances of 
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Fig. 3. Case 2. Photomicrograph of a section of colon 
showing a severely affected area with mucosal 
necrosis. ( x 63.) 
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Fig. 4. Case 2. Photomicrograph of a section of the rectal 
biopsy specimen showing intense oedema and inflammatory 
cell infiltration. ( « 100.) 


pseudomembranous colitis have been described in 
the case reports, emphasizing the intens@ oedema seen 
in the mucosa and submucosa, with a superficial thick 
layer of exudate overlying gaping mucosal glands 
(Figs. 1, 3, 4). 

In practical terms, however, owing to the delay in 
processing material for examination, and sometimes 
to the rapid progress of the disease, histology may be 
only of value retrospectively. Early sigmoidoscopy 
may then be of great value. 

In previous reports of sigmoidoscopic appearances 
oedema and fragility of the mucosa have always been 
described, but other features have varied. Some studies 
(Benner and Tellman, 1970; Scott et al., 1973) have 
described yellow fibrinous plaques and pseudo- 
membranes, whilst Viteri et al. (1974) found multiple 
superficial ulcers in 4 cases, with pseudopolyps in 1. 
In the present study 1 case simply had inflamed 
mucosa, another diffuse ulceration with pseudopolyps 
(Fig. 2) and the third multiple tiny yellow plaques on * 
inflamed mucosa; the last appearance is the most, 
frequently described in the literature and seems to be 
the most useful in distinguishing the condition from * 
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. other isa diseases. The variation in sigmoido- 


-" scopic appearances may be accounted for by the 


spectrum of the disease, progressing from inflamma- 
tion, to plaque formation and finally to ulcers with 
pseudopolyps. 

The present cases were managed with the medical 
régime used for acute ulcerative colitis, resorting to 
colectomy i in Case 1 for acute toxic colonic dilatation, 
and in Case 2 for peritonitis due to colonic perforation. 
Case 3 and the fourth severe case slowly resolved on 
medical treatment. Other authors have had more 
success with medical treatment and only one other 
reported case has required colectomy (Scott et al., 
1973). 

In contrast to this minority with a severe illness 
requiring intensive therapy, in the majority with mild 
diarrhoea the symptoms have settled on withdrawal 
ofethe antibiotic and symptomatic treatment. Our 
observations suggest that the development of pyrexia 
and bloody diarrhoea is useful in predicting severe 
. disease; in our series each factor was present in 6 

patients including the 4 who were severely ill. 

All our severe cases were elderly females, and others 
(Viteri et al.,°1974) have noted that this kind of patient 
is more at risk; 84 per cent of our patients with 
diarrhoea were females with an average age of 66, 

. but thee patients were selected by their need for 
replacement arthroplasty. 

To ensure that no cases of pseudomembranous 
colitis had previously been regarded as ulcerative 
colitis we reviewed the notes of all new cases of 
ulcerative colitis presenting to this hospital since the 
drugs became widely available in 1971. There is no 
record that any had received clindamycin or linco- 

'" mycin and the histology appears to be distinct. A 
substantial proportion of those with ulcervative colitis 
have gone on to develop a chronic ilIness, which none 
of the survivors of diarrhoea after these drugs has 
done. 

The aetiology of the condition has been attributed 
to progressivé ichaemia of the colon, but in our cases 
no microfhrombi could be demonstrated histologi- 
cally. Clindamycin and lincomycin are known to alter 
considerably the bacterial flora of the bowel, and 
cthers have shown that colon coliform counts fall 
almost to zero after these drugs. In our cases routine 
bacteriological studies revealed no abnormality. In 
future cases careful bacteriological studies, including 
a colon coliform count, would be of great interest. 

While we have determined the incidence of diar- 
rhoea we have been unable to estimate that of pseudo- 
membranous colitis, as only serious cases had rectal 
biopsies taken. Tedesco et al. (1974), by more frequent 
use of rectal biopsy, found this to be 10 per cent of 
those taking the drug; 10 per cent of our cases had 
diarrhoea for 5 or more days and it is possible that 
most of these had pseudomembranous colitis. If the 
frequency of the condition is to be recognized in 

° future then all cases of diarrhoea after clindamycin 

eshould be subjected to rectal biopsy. 

We believe that our experience should lead to 

* reassessment of the future use of these drugs; others 
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may argue that the true incidence rate of seriqus 
colitis is much lower than our series suggests. Table I 


summarizes previous clinical studies of this problem; ' 


it is apparent that only 1 earlier case has required 
colectomy (Scott et al., 1973), and that of the studies 
involving large numbers of patients, only those 
routinely using sigmoidoscopy with rectal biopsy 
(Tedesco et al., 1974) found a substantial proportion 
with colitis. It may still be argued that only 3 cases 
requiring colectomy have been reported in the 
literature; we have stressed the similarity of the 
condition to acute ulcerative colitis and think it likely 
that pseudomembranous colitis would be more 
frequently diagnosed if it were more widely recognized 
as an entity. 


Conclusions 

As we have found these drugs to cause significant 
diarrhoea in 22 per cent of patients, and have observed 
the progression of this to a severe colitis in 4 cases, we 
would agree with those (Leading Article, 1974; 
Medical Letter on Drugs and Therapeutics, 1974) who 
have recommended that these drugs should be used 
only when specific indications are present, particularly 
for severe anaerobic infections and for staphylococcal 
infections in patients allergic to penicillin. 

Diarrhoea occurring in a patient who is being, or 
has recently been, treated with clindamycin or linco- 
mycin should alert the clinician to the possibility of 
pseudomembranous colitis. Early sigmoidoscopic 
appearances are often diagnostic, and confirmation 
should come from rectal biopsy specimen histology. 
Faecal bacteriology is essential to exclude an infective 
cause, and barium studies are also informative. Many 
cases respond to withdrawal of the antibiotic and 
symptomatic measures. Others may require vigorous 
medical and even surgical treatment, but the disease 
may pursue a relentlessly severe course despite these 
measures, leading to a fatal outcome in some cases. 
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Symptomatic hypoglycaemia, liver glycogen 


depletion and cirrhosis following jejuno-ileal 


bypass for gross obesity 
R. G. WILCOX* 


SUMMARY 

A new complication following jejuno-ileal bypass for 
gross obesity is described. The patient suffered from 
hypoglycaemic attacks which were associated with total 
depletion of liver glycogen together with a progressive 
micronodular cirrhosis. Increased dietary protein and 
calorie content relieved her symptoms, restored liver 
glycogen but had no effect on the development of the 
cirrhosis over the next 12 months. 


SURGICAL bypass of the small bowel has been used for 
the treatment of gross obesity since experimental 
work in animals (Kremen et al., 1954) was extended 
to man (Payne et al, 1963; Payne and DeWind, 
1969). Some of the complications of small bowel by- 
pass inelude electrolyte imbalance and diarrhoea 
(Weismann, 1973), megacolon and calcium oxalate 


. renal stones (Fikri and Cassella, 1974) and a non- 


specific polyarthritis (Shagrin et al., 1971). This report 
describes a patient who suffered hypoglycaemic 
attacks following jejuno-ileal bypass and in whom 
liver biopsies showed glycogen depletion and pro- 
gressive micronodular cirrhosis. 


Case report 

In October 1972 a 32-year-old housewife, weighing 157 kg, had 
a jejuno-ileal bypass and cholecystectomy (Professor J. D. 
Hardcastle). The proximal! 35 cm of the jejunum were anasto- 
mosed end to side to the ileum at a point 10 cm from the ileo- 
eaecal valve. The liver was macroscopically normal but was 
not biopsied. Sh denied any significant intake of alcohol and 
her preoperative liver function tests were all within the normal 
range. Following operation she had an unrestricted diet 
estimated at 2000 calories, and lost 50 kg in the first year. She 
had frequent bowel actions, numbering 2-6 per day. Twenty- 
seven months after operation, when she weighed 79 kg, she 
began to suffer frequent periods of faintness, dizziness, sweat- 
ing and transient slurring of speech. These episodes occurred 
particularly upon waking and were relieved by food or sweet 
drinks. Physical examination at that time was unremarkable. 

The following investigations were within normal limits: full 
blood count, ESR, blood urea, serum electrolytes, serum 
calcium and phosphorus, diurnal serum cortisols, serum 
thyroxine, whole blood folate and serum vitamin Bs. 

Blood glucose estimations during two 24-hour fasts ranged 
between 25 and 50 mg/100 ml with serum insulin levels from 
20 to 25 uu./ml. During these fasts she complained of faintness 
and dizziness and was observed to be pale, sweaty and to have 
a tachycardia. These symptoms were rapidly relieved at the 
end of the fast periods by sweet drinks. A 50-g glucose 
tolerance test showed a flat response, with levels of 75, 75, 70, 
75 and 70 mg/100 ml at 0, 30, 60, 90 and 120 minutes respec- 
tively. Serum insulin during the 50-g glucose tolerance test 
,increased from a basal 21 yu./ml to a maximum at 30 minutes 
" of 31 pu./ml. The intravenous glucagon test, shown in Fig. 1, 
produced a minimal increase in blood glucose from 45 mg/ 
F00 ml fasting to 35 mg/100 ml at 15 minutes. Serum insulin 


^o 


increased from 12 pu./ml fasting to a maximum at 15 minutes 
of 40 ujmi. The p-xylose test showed a 1:5-g excretion in a 
5-hour urine collection following a 25-g oral dose. 

The liver function tests showed: total serum protein 5-9 g/ 
100 ml (albumin 3:1 g/100 ml), alkaline phosphatase 106 i.u., 
alanine aminotransferase 48 i.u. and a total serum bilirubin 
0-8 mg/100 ml. The liver biopsy showed virtual absence of 
glycogen; in addition, there was severe fatty change involving 
over 80 per cent of the liver cells with reticulin strands extend- 
ing into the parenchyma from the portal tracts (Fig. 2). 

She was placed on a 3000-calorie diet containing 100 g of 
protein and her attacks rapidly subsided. During a 24-hour 
fast 1 week later the blood glucose levels were between 75 and 
90 mg/100 ml. After 6 months on this diet, during which she 
remained entirely well and with no appreciable weight gain, 
she was admitted for reassessment. A 24-hour fast showed 
blood glucose levels between 60 and 90 mg/100 ml, during 
which she remained asymptomatic. A repeat 50-g glucose 
tolerance test showed no improvement in glucose absorption. 
In order to assess the absorptive capacity of the remaining 
small bowel for glucose the glucose tolerance test was repeated 
using 100 g and then 200 g of glucose. There was no significant 
increase in blood glucose during either test (Fig. 3). The intra- 
venous glucagon test now produced an increase of blood 
glucose from 60 mg/100 ml fasting to a maximum at 15 
minutes of 100 mg/100 ml (Fig. 1), representing a significant 
increase from the previous glucagon response. The basal serum 
insulin had not increased at 20 pu./ml, but now reached a 
maximum at 15 minutes of 84 uu./ml in response to intravenous 
glucagon. 

She continued to have steatorrhoea with a faecal fat excretion 
of approximately 50 g/24 hours. This represents about 50 per 
cent of her daily fat intake. A Crosby capsule biopsy of the 
small bowel was normal both macroscopically and histo- 
logically. 

Conventional tests of liver function had not altered. A repeat 
liver biopsy showed an abundance of liver glycogen together 
with a great reduction in the degree of fatty change. The degree 
of fibrosis, however, had increased and 6 months later showed 
the characteristic features of an established micronodular 
cirrhosis (Fig. 4). 


Discussion 

There is no doubt that this patient's attacks were 
caused by hypoglycaemia. The fasting blood glucose 
levels, however, varied from day to day. The investiga- 
tions showed a significant degree of carbohydrate 
malabsorption and depletion of liver glycogen. The 
former is well documented after ileal shunting 
(Weismann, 1973) but not to the degree shown in this 
patient. This may be explained by a reduced area and 
thus saturation of the available absorptive sites for 
glucose as a consequence of the shortening opefation, 
or by an increased transit time. If a high carbohydrate 
load is presented to the remaining small bowel, 
however, there is no appreciable improvgment in 
absorption. One might have expected an acute high 
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carbohydrate load to have compensated, in part, for an 
increase in transit time if present. The absorptive 
capacity for glucose is, presumably, operating 
maximally. 

Neither symptomatic hypoglycaemia nor depletion 
of *glycogen has previously been described as a 
complication of bypass surgery. Indeed Moxley et al. 
(1970) have found normal levels of blood glucose 
and liver glycogen in their postoperative patients. 
By increasing the caloric and protein content of 
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this patient's diet it was possible to prevent ‘her . 
attacks, to restore blood glucose levels to normal and 
to replete the liver stores of glycogen. Presumably, 
the increased protein content is making a significant ^ 
contribution to gluconeogenesis for there has been no 
identifiable improvement in glucose absorption. There 
has been no change in the levels of serum insulin. It 
is known that patients with gross obesity develop a 
state of relative insulin resistance and hyperinsulin- 
aemia. The serum insulin in this patient was not 
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_ excessively elevated although it may have been 
“inappropriately high for the level of blood glucose, 

thereby contributing to the hypoglycaemia (Marks, 
* 1974). 

The other serious change in this patient is the 
progression towards hepatic cirrhosis unaffected by 
the increased protein in the dict. Approximately 70 
per cent of non-alcoholic patients with gross obesity 
submitted for ileal shunting show varying degrees of 
fatty infiltration of the liver preoperatively (Buchwald 
et al., 1974). Following small bowel bypass there is 
commonly an increase in the degree of fatty infiltra- 
tion in the first 6 months but this regresses within 2 
years. Transient disturbances of liver function with 
jaundice and elevated levels of liver enzymes may also 
occur following operation (Weismann, 1973; Fikri 
and Cassella, 1974). If these disturbances persist, 
take-down of the shunt usually restores liver function 
and morphology to normal (Brown et al., 1974). 
Compared with the earlier jejunocolic shunts death 
. from fulminant hepatic failure is rare following jejuno- 
ileal bypass. Single cases have been reported amongst 
large series of patients and the cause of liver failure 
attributed t& serum hepatitis (Fikri and Cassella, 
1974), intractable vomiting of psychic origin 
(Weismann, 1973), hepatic necrosis (Drenick et al., 

1972) and ‘hepatic coma’ (Brown et al, 1974). 
Occasionally periportal fibrosis is seen in follow-up 
liver biopsies, but to date only ] case of definite 
cirrhosis following a jejuno-ileal shunt has been 
reported (McGill et al., 1972). Their patient had a 
normal liver biopsy preoperatively but died 11 months 
later in liver failure due to micronodular cirrhosis. A 
second patient, described by Jagdish et al. (1974), 
also developed cirrhosis and died 2 years post- 
operatively® however, she had a history of heavy 
alcohol intake and continued to drink after operation. 
The liver was not biopsied preoperatively. Two 
patients described by Wills (1969) had preoperative 
histological changes of cirrhosis. One died from 
uhcontrollablé bleeding from oesophageal varices but 
the other was reported to be well 14 months after 
operation? 

There is no doubt about the efficacy of small bowel 
bypass surgery in the treatment of gross obesity as 
compared with conservative forms of management. 
The average loss following surgery amounts to 
approximately 40 per cent of the preoperative weight 
and is usually achieved by 18 months. Whether 
surgery will affect the long term prognosis of severely 
Obese patients will be answered only by a randomized 
prospective study comparing surgery with more 
conventional treatment (Quaade, 1974). 
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Chronic intussusception in children 


B. I. REES AND J. LARI* 


SUMMARY 

Three children with chronic intussusception are reported 
together with a review of the literature. Neither the 
palpation of a mass nor the passage of blood per rectum 
was necessary for the diagnosis. Weight loss was seen 
in each case and 1 child was investigated for malabsorp- 
lion. In all 3 children there was a delay in diagnosis, 
and it is suggested that a chronic intussusception should 
be considered more frequently in children with persistent 
. abdominal symptoms for which no cause can be found. 
Although a barium enema was helpful diagnostically, it 
did not result in the reduction of the intussusception. 
The problem of a recurrence after a reduction and its 
subsequent management is discussed. 


INTUSSUSCEPTION has been differentiated from other 
forms of intestinal obstruction since Paul Barbette 
described intestinal invagination in the mid-seventeenth 
century and suggested operative reduction (Barbette, 
1674). There are many comprehensive accounts of 
intussusception in children but most of these refer to 
acute intussusception (Zachary, 1955; Ravitch, 1969). 
The terminology of the types of intussusception is 
confusing and the classification of Rafinesque (1878) 
may still be acceptable. He divided intussusception 
into four types: (a) hyperacute (dying within 2 days 
of onset); (b) acute (dying within a week); (c) sub- 
acute (surviving for 7-14 days) and (d) chronic (sur- 
viving for more than 14 days). One further term used 
is ‘recurrent intussusception’. This describes either 
the 7-10 per cent of intussusceptions preceded by a 
similar illness or a recurrence occurring after reduction. 

Despite Ravitch (1952) pointing out *that one must 
ever keep in mind the occasional occurrence of chronic 
non-strangulating incompletely obstructing intus- 
susception’, the distinct clinical entity of chronic 
intussusception is poorly recognized and rarely 
described. This paper reports 3 children with a definite 
diagnosis of chronic intussusception. One of the 
children was investigated for malabsorption, and a 
previous description of an intussusception presenting 
in this way has not been found. 


Case reports 

Case 1: L. V., a 2}-year-old girl, had been unwell with ab- 
dominal pain and vomiting for 7 weeks. The abdominal pain 
had been colicky and severe at times, accompanied by occasional 
vomitirlg of gastric contents. Her bowel action had been normal 
afd there had been no blood passed per rectum. Her mother 
had noticed a considerable weight loss in the child, who had 
been admitted to another hospital for the investigation of these 
symptoms and was discharged home after 4 days with a diag- 
nosis of a viral infection. However, the symptoms persisted 
and the child was admitted as an emergency after the referring 

* doctor had palpated an abdominal mass. 


On examination the child was slightly dehydrated and there 
was obvious loss of weight. The abdomen was soft with a 
vague general tenderness but no ass was palpable at that 
time. In view of the long history, the weight loss and the 
possibility of an abdominal mass, the differential diagnosis 
was considered to be either a malignancy or a chronic intus- 
susception. Consequently, a barium meal and follow through 
was performed rather than a barium enema and this showed an 
obstructing lesion in the right hypochondrium (Fig. 1). 

A laparotomy was performed and revealed an ileocolic 
intussusception. The bowel was very thickened and oedematqus. 
The intussusception was easily reduced. The appendix was 
removed. The patient’s postoperative recovery was uneventful 
except for pain and abdominal distension on the third post- 
operative day which resolved spontaneously with the passage . 
of a large amount of flatus after a rectal examination. Nine 
months after the operation she was well, had put on weight 
and had had no further abdominal pain. 


Case 2: D. E., a 2-year-old boy, was admitted as an emergency 
with an 18-week history of abdominal pain and weight loss. 
The child, previously healthv, had already been admitted 12 
weeks earlier for investigation of anorexia and vorgiting of 6 
wecks' duration. At that time a general physical and abdominal 
examination was normal. A full blood count and ESR were 
within normal range, and a barium meal examination was ' 
reported as normal. The child was discharged home with an 
appointment to be reviewed in the outpatient's clinic. 

At the second admission he had been unwell since discharge 
from hospital, with recurrent abdominal pain and vomiting 
but no passage of blood per rectum. On examination he was a 
thin, dehydrated and irritable child. There was visible peri- 
stalsis, but no mass or tenderness in his abdomen. Rectal 
examination was normal. T 

A barium enema study revealed an intussusception which did 
not reduce by hydrostatic pressure (Fig. 2). At operation an 
ileocolic intussusception was seen extending to the distal half 
of the transverse colon. The mesocolon was large and mobile 
with prominent lymph nodes. The intussusception reduced 
relatively easily, although the caecum and terminal ileum were 
very oedematous and thickened, indicatifę chronicity. A 
resection was performed because intramural pathology could 
not be excluded through the thickened bowel wall. Postopera- 
tive recovery was uneventful. Histological examination of the 
specimen showed superficial ulceration of the ileocaecal valve 
but no polyps or neoplasm of the bowel. The child was well 
and symptomless 4 years after his operation. 


Case 3: B. D., a 10-month-old girl, presented with an 8-week 
history of vomiting following feeds, watery diarrhoea, ab- 
dominal pain and weight loss. She improved initially on chang- 
ing her diet to. glucose and water feeds. However, when her 
normal diet was recommenced the symptoms returned. 

On admission the child was drowsy, irritable and slightly 
dehydrated. No abdominal mass was felt and rectal examina- 
tion was normal. The history of weight loss and diarrhoea was 
suggestive of malabsorption. However, full investigations for 
malabsorption were performed but were all within normal 
range. Unfortunately, radiological studies were not performed 
until 14 days after admission when she appeared to be having 
colicky abdominal pain. At this time examination suggested a 
mass in the right hypochondrium, and on rectal examination 
the stool was bloodstained. A barium enema study showed an 
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Fig. 1. Case 1. A film from a barium meal and follow-through 
series showing the distal ileum and an obstructing lesion in 
the right hypochondrium. 





Fig. 2. Case 2.44 barium enema film showing a typical 
intussusception :f the splenic flexure. 


intussusception which would not reduce by hydrostatic pres- 
sure. At operation an ileocolic intussusception was reduced 
with some difficulty and no other operative procedure was 
undertaken. Postoperative recovery was uneventful and 2 years 
later the child was well. 


Discussion 
Macaulay and Moore (1955) concluded from an analy- 
sis of hospital records that the incidence of chronic 
intussusception is about 3 per cent of all cases of 
intussusception in children under | year and about 
10 per cent of children over that age. Thus, chronic 
intussusception, whilst being uncommon, cannot be 
described as rare. 

Acute intussusception with its triad of abdominal 
pain, vomiting and bloody mucous discharge per 


- rectum usually presents no difficulty in diagnosis. 
. However, the symptoms of a chronic intussusception 


are often vague and of longer duration. Bleeding per 
rectum is seen in 52. 95 per cent of children with acute 
D 
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intussusception, according to the age of the child and 
the reported series, but Sutherland (1932) obser¥ed 
that the passage of blood and mucus per rectum ts 
often absent in cases of chronic intussusception. 
Indeed, Garvie and Kemp (1945) stated that ‘the only 
reliable clinical feature is a story of repeated attacks 
characterized by the sudden onset of gripping abdomi- 
nal pain. All other symptoms of intussusception may 
be absent and are unreliable.’ 

A striking feature in our 3 cases was the emaciation 
and the marked weight loss. In 1921 Still noted that 
‘the symptom which has troubled the parents most is 
the wasting; the child after three to four weeks of 
these vague troubles is obviously getting thin’. In 
early case reports (Spencer, 1920; Stallman, 1926) 
children were misdiagnosed as having tuberculous 
peritonitis because of their wasted state and the 
prevalence of tuberculosis at that time. 

The suggestion that chronic intussusception never 
completely reduces is confirmed by the continuing ill 
health of the child. The variation in severity of the 
illness can be explained by the intermittent. further 
progression of the intussusception or the plugging of 
the markedly narrowed intestinal lumen (Thomasson 
and Sutinen, 1972). Chronic intussusceptions have 
been reported as continuing for as long as 16 months 
(Wylie and Pugh, 1947). The blood supply must be 
partially maintained for the bowel to remain viable 
despite the presence of a chronic intussusception, It 
has been postulated (Waugh, 1911) that for an intus- 
susception to become chronic there must be an ab- 
normal or primitive type of mesentery, allowing the 
intussusception to occur without any significant im- 
pairment of the blood supply. until such time that the 
intussusception progresses and leads to signs of ob- 
struction. 

In adults an intussusception is often associated 
with a predisposing cause, e.g. tumour, but this is 
unusual in children. Nevertheless, Bergdahl et al. 
(1972) reported 2 children with chronic intussusception 
who both had specific lesions predisposing to the 
intussusception. The possibility of a Meckel’s diverti- 
culum, a polyp or a tumour causing an intussusception 
should be borne in mind. 

The overall incidence of recurrence after reduction 
of an intussusception is about 3 per cent (Strang, 
1959: Peck et al., 1963). A collection of several large 
series by Soper and Brown (1964) indicated that the 
method of treatment of the primary intussusceptfon 
influences the recurrence rate. The recurrent rate 
after surgical reduction is 3 per cent whilst after 
hydrostatic reduction it is 10 per cent. 

In an attempt to prevent recurrences various mea- 
sures have been employed. An appendicectomy at the 
time of reduction may encourage adhesions, producing 
fixation of the mobile bowel. Plication procedures 
(Killins and Clagett, 1941; Mastin, 1942) have ih- 
cluded suturing the caecum to the abdominal wall, 
the lateral peritoneum or the ileum, but these may 
precipitate rather than prevent recurrences. Resection 


or caecostomy has been advocated for repeated 


recurrences or a chronic intussusception (Sarason 


et al., 1955). However, we believe that resection for 
chfonic intussusception per se is not necessary. In the 
* present 3 cases treatment included reduction only, 
reduction with an appendicectomy and a resection 
which was performed because intramural pathology 
could not be excluded. These cases have been followed 
up for from 9 months to 4 years and there has been 
no recurrence. 

The place of barium enema studies in the reduction 
of an acute intussusception is well documented 
(Gierup et al., 1972; Wayne et al., 1973). In our 
limited experience this technique of reduction was 
unsuccessful in the chronic intussusception, presum- 
ably because of adhesions between the layers of the 
bowel. Another reason for advocating operative reduc- 
tion of a chronic intussusception is to avoid the 
possibility of missing any predisposing lesion. 

Delay in diagnosis has previously been noted (Hayes 
et al., 1960; Thomasson and Sutinen, 1972), and it 
seems probable that the atypical presentation and 
chronicity of symptoms are responsible for this delay. 
Finally, as the incidence of intussusception is decreas- 
ing (Dennison and Shakar, 1970) it is suggested that 
the more unusual presentations of intussusception will 
be misdiagnosed. It is hoped that this paper will draw 
attention to the chronic intussusception so that a high 
index of suspicion will be maintained in the child who 
has abdominal pain with vomiting and weight loss. 
An early barium enema will confirm the diagnosis and 
avoid delay and unnecessary morbidity. 
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Splenectomy in childhood: a review in England 


and Wales, 1960—4 
WILLIAM WALKER* 


SUMMARY 
An investigation was cqrried out of 821 children under 
the age of 16 years who were subjected to splenectomy 
in England and Wales during the 5 years 1960-4. A 
postal follow-up study provided satisfactory information 
concerning 96 per cent of these. Excluding early post- 
operative deaths, practically all the cases were followed 
up for 2 years or more and 70 per cent for more than 
5 wears, 

Forty-nine children had died since operation, 32 from 
underlying disease and 17 from infection. 
infections considered to be due to the primary condition 
aggravated by splenectomy. Seven died, all from the 
primary disease. 

Sixteen children (2 per cent) developed septicaemic 
illnesses and 10 died. In these the effect of splenectomy 


was congidered to be the primary factor. Fourteen of 


the 16 had been operated on in the first 4 years of life. 

Practically all the serious infections occurred within 
3 vears of operation and pneumococcus was the organism 
most frequently implicated. 

Ninety per cent of the splenectomies in childhood 
were performed for accidental injury, congenital 
haemolytic anaemia or idiopathic thrombocytopenic 
purpura, Accidental injury to the spleen rarely occurs 
in very young children, and in the other two conditions 
splenectomy can usually be safely delayed until over the 
age of 3 years. If this is achieved it is estimated that the 
unavoidable risk of dangerous infection is less than 
/ per cent, 

One in 10%pfenectomies will be carried out for severe 
and potentially fatal illnesses and in this situation the 
risk from operation is of secondary importance. Many 
such conditions carry increased susceptibility to infection 
per se or because corticosteroids or other immune 
suppressants are used in their management, 

It is recommended that splenectomy be avoided if at 
all possible during the early years of life. It is further 
recommended that prophylactic penicillin be admini- 
stered for 3 years following operation whatever its 
indication and whatever the age of the patient, If the 
underlying condition itself carries risk of infection more 
active and more prolonged prophylaxis may be indicated. 


SPLENECTOMY is a necessary procedure in the manage- 
ment of certain diseases in childhood, and increased 
susceptibility to severe infection following this is an 
uncommon but serious sequel. The questions that 
have been considered are: How frequently and for 
what reason is this operation performed in childhood 
in this country ? How common is subsequent serious 
mfection? Could this risk be avoided or minimized ? 
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Other studies, being small or drawn from particular 
hospital populations, do not answer these questions. 
The common practice of adding together different 
series has confused the picture still further. It was 


and Wales over a period of 5 years. 


Patients and methods 

The Senior Administrative Medical Officers of all the 
Regional Hospital Boards and the Professors of 
Surgery in the University Hospitals, having accepted 
the need for such an inquiry, were asked to supply 
the name, address and home doctor of all children 
who had undergone splenectomy in the vears 1960-4 
together with the reason for operation and the age of 
the child. The family doctors concerned were then 
contacted, explaining the problems, assuring strict 
confidentiality and asking the following questions: 

Since splenectomy, has your patient--had any 
infective illness ?—required admission to hospital ?— 
or died ? Where indicated, further inquiries were made 
from the home doctor or hospitals concerned. 

Satisfactory information was obtained for 791 (96 
per cent) of the 821 children notified to have under- 
gone splenectomy. 

[n a previous study of patients of all ages under- 
going splenectomy in England and Wales in 1961, 
Lowdon et al. (1966) had found that 195 of the 1167 
cases were children. In the present survey the annual 
number varied from 140 to 195 with a mean of 164 
(Table 1). Although it is possible that there is an 
annual variation in prevalence of these conditions, it 
seems more likely that notification was most complete 
for 1961 and that ascertainment overall was only 
about 85 per cent complete. 

As most infections attributed to splenectomy have 
occurred within 2 vears of operation it is important 
that follow-up of at least this duration is achieved. 
That for the present series is summarized in Table If. . 
Follow-up was for less than 2 years in only 40 patients. 
These comprised 37 who had died within this period 
and 3 who had emigrated. The latter were known to 
have been well between 12 and 19 months after 
operation. The deaths will be considered later. 


Results 

The indication for splenectomy and the age at which 
operation was carried out are shown in Table MI. 
Fifty per cent of the splenectomies were carried out 
because of accidental injury, 25 per cent for congenital 
* Departments of Haematology and Child Health. Royal. 
Victoria Infirmary, Newcastle upos Tyne. 


Period (yr): <2 


hagmolytic anaemia, 15 per cent for idiopathic 
thrombocytopenic purpura and the remainder for a 


` variety of reasons but often as part of the manage- 
ment of underlying serious disease. 


Seventeen classified as ‘reticuloses’ included 9 cases 


of Gaucher's disease and instances of histiocytosis, 


leukaemia, reticulum cell sarcoma and unexplained 
hypersplenism. 

The ‘miscellaneous’ group included individual cases 
of Wilms's tumour, lymphoma, splenic cysts, haem- 
angioma and myeloproliferative disorders and cases 
where splenectomy was performed in order to facili- 
tate exposure in some other operation. 

"Other anaemias' consisted of haemoglobinopathy 
(10), Fanconi anaemia (5), auto-immune haemolytic 
anaemia (6) and 1 child with congenital non-sphero- 
cytic haemolytic anaemia. 


Age and sex 

Splenectomy was carried out in the first 2 years of life 
in 55 children, 29 of these for congenital haemolytic 
anaemia. Most of the others operated on at this early 
age were suffering from an underlying condition, often 
malignancy, in which splenectomy was only part of 
a more extensive procedure. 


Table I: REGIONAL DISTRIBUTION OF CHILDREN 
BY YEARS 


Region 1960 1961 1962 1963 1964 All years 
Newcastle 9 14 16 16 16 71 
Leeds 10 22 11 10 13 66 
Sheffield 16 7 19 15 10 67 
East Anglia 6 2 8 3 2 21 
North-west 10 11 10 10 13 54 

Metropolitan 
North-east 20 32 13 10 32 107 
Metropolitan 
South-east 9 6 8 6 8 37 
Metropolitan 
South-west 8 17 19 19 15 78 
Metropolitan 
Oxford 12 12 8 9 8 49 
Bristol 9 11 8 8 14 50 
Welsh 11 12 10 7 9 49 
Birmingham 6 25 15 10 6 62 
Manchester 7 14 20 13 11 65 
Liverpool 7 10 5 11 12 45 


Table II: DURATION OF FOLLOW-UP 


2-4 130 
4—7 221 
>7 400 


Thirty children were not followed up. 
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Splenectomy for idiopathic thrombocytopenic pur- 
pura and following accidental injury was uncommon 
below the age of 4 yeass. Otherwise there was no age 
correlation, either with regard to a particular disease 
or within these groupings. 

In the total series there were twice as many boys as 
girls. The male excess was present in practically all 
conditions, rising to a ratio of 3 : 1 in association with 
accidental injury. | 


Death following splenectomy . 

Forty-nine children had died, 37 within 2 years of 
operation, and the cause of death in relation to the 
indication for operation is shown in Table IV. Thirty- 
two deaths were attributed to the primary disease and 
most of these followed serious accidental injury or 
were associated with serious systemic disease. Many 
occurred shortly after operation; 29 of the 32 within 
2 years of operation. The remaining 17 deaths (one- 
third of all the deaths) were attributed to infection 
and 8 of these occurred within 2 years of operation: 


Infection following splenectomy 

Sixty-nine per cent of the children had h&d no infec- 
tions since operation, while in 23 per cent, infections, 
though recorded, were common and various and not 
thought to be related in any way to splenectomy. The 
remaining 8 per cent (66 children) had had major 
infections since operation and were studied in detail. . 

Evaluation of causative factors in infections is 
always difficult but in these particular patients three 
major factors need to be considered: 

1. The primary disease itself may carry an increased 
risk of infection. An extreme example is the Wiskott- 
Aldrich syndrome, in which immune deficiency is 
associated with thrombocytopenia. If splenectomy is 
carried out to try to increase the platelet level, is any 
subsequent infection a consequence of the primary 
disease, attributable to splenectomy or both? 

2. Some conditions for which splenectomy is per- 
formed may receive prior or simultaneofis treatment 
with corticosteroids or other immunosuppressants. 

3. Most infections attributed to splenectomy have 
been acute fulminating septicaemic illnesses, often 
leading to death within 24 hours of the first symptom. 

Taking these features into account, the 66 cases 
have been classified as ‘possibly’ or ‘probably’ related 
to splenectomy. Thus, 50 cases (6 per cent of all the 
cases) were classified as ‘possible’ because it was con- 
sidered that factors other than or in addition to 
splenectomy might be involved or the infection was 


Table III: AGE AT OPERATION IN RELATION TO REASON FOR SPLENECTOMY 


Reason for operation <2 yr 2-5 yr 5-10 yr >10 yr Not known All cases 
IdiopatHic thrombocytopenic purpura 1 19 43 46 2 111 
Hereditary spherocytosis 29 40 77 56 2 204 
Other anaemias 4 8 5 5 — 22 
Portal hypertension 2 7 7 3 — 19 > 
Accidental injury 3 20 182 204 4 413 
Reticuloses 6 4 2 5 — 17 
Miscellaneous conditions 10 6 7 11 I 35 
p ——————————————————————I————É———————————————————A—————) 

All reasons 55 104 323 330 9 821 
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No. of cases 





Years 
Fig. I. Time interval between operation and infections 
‘possibly’ due to splenectomy. Six cases are not recorded. 
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Fig. 2. Time interval between operation and infections 
‘probably’ due to splenectomy. 


e 
Table iV: DEATH FOLLOWING SPLENECTOMY IN 
CHILDREN 


Probable cause of death 


ING. ee e M ee ua 
Reason for operation Cases Original disease Infection 
Accidental injury 389 6 | 
Idiopathic thrombo- 109 3 i 
cytopenic purpura 
Congenital haemolytic 201 0 4 
anaemia 
Other anaemias Al 2 2 
Portal hypertension 19 2 3 
Miscellaneous 32 19 4 
Total 791 32 17 
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‘Table V: ORGANISMS IN ACUTE SEPTICAEMIA 
ATTRIBUTED TO SPLENECTOMY 


Organism Survived Died 
Pneumococcus 4] e 
Haemophilus influenzae 2. e | 
Not identified 3 b6 children — 3 $10 children 
Staphylococcus M e] 
Meningococcus > -j 2j 
other than an acute septicaemic illness. The remaining 


16 were classified as ‘probable’ because of the nature 
of the illness, or because the primary condition did 
not confer increased susceptibility to infection and the 
patient was not receiving drugs which could be impli- 
cated. The nature of the infections differed between 
the two groups. 

Infections ‘possibly attributable to splenectomy: dn 
these children infections were either of a rare type or 
particularly severe forms of a common disease. Often 
infections were recurrent, possibly due to the same 
organism, but in some many different organisms were 
involved. In only one was the disease an acute 


fulminating process, but septicaemia was not praged 
at autopsy. This patient had an underlying myelo- 
proliferative disorder and had received steroids. 

The time interval between splenectomy and infec- 

tion is Hlustrated in Fig. |. Most infections occurred 
initially within 2-3 years of operation, although in 
some the interval was as long as 7 years. 
Infections ‘probably attributable to splenectomy: AM 
i6 children had septicaemic illnesses. Ten died, all 
during the initial attack. Four of the survivors had no 
further infections, but the other 2 each had septi- 
caemia on two further occasions. In each case a 
different organism was identified during each illness 
(Table V). 

The time interval between splenectomy and infection 
is illustrated tn Fig. 2. 

Although in this series all the fatalities occurred 
during the first septicaemia and although the danger 
may be greatest at this time, recovery from one 
septicaemic illness is no guarantee against a fatal 
outcome later. Lowdon et al, (1962) reported a child 
who died from pneumococcal septicaemia 27 months 
after splenectomy, having survived a similar illness 2 
years previously, It may be that susceptibility to infec- 
tion decreases with time after operation, but it ts 
possible that in second attacks earlier recognition and 
more urgent treatment are also factors. 

The 2 children who had recurrent septicaemias had 
respectively thalassaemia major and auto-immune 
haemolytic anaemia previously treated with cortico- 
steroids, so that contributory factors may have 
operated. 

Pneumococcus was identified in almost half of the 
septicaemic illnesses and may also have been causal 
in some of the 6 children in whom no organism was 
identified. 


Factors influencing susceptibility to infection 

In such a complex situation it is impossible to identify 
or evaluate all the factors, but two are of a special 
importance--the reason for splenectomy and the age 
at operation. 

In Table IV the risk of infection is shown in relation 
to the reason for operation. Only the 66 children with 
major infections are important. The "probable cases 
with overwhelming septicaemia, especially if due to 
pneumococcus, are so characteristic of infections 
attributed to asplenism and so unusual in other gir- 
cumstances that few would dispute their relevance. 
The ‘possible’ cases, having particularly severe. or 
unusual infections at the same time interval following 
operation, are also considered to represent increased 
susceptibility, although other factors may also be 
operative. The "possible" and "probable" cases have 
therefore been combined for comparison with those 
showing no significant infection, and those with 
accidental injury and congenital haemolytic anaemia 
have been considered as one group. All other reasons 
for splenectomy form a second group. In the former 
group there is no underlying predisposition to infec- 
tion, whereas there may be in the latter, either because 
of the nature of the primary disease or because many 
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haye received treatment with corticosteroids. A sum- 
mary of these groups is shown in Table FJI. There is 
a significant excess of infection in group IE CP < 0-001). 
This is also true if only the ‘probable’ infections (8 in 
each group) are considered (P < 0-05). It is therefore 
inferred that the underlying condition or its treatment 
may increase susceptibility to infection but that this 
may be aggravated by splenectomy. 

If, however, a direct comparison is made between 
congenital haemolytic anaemia and accident cases 


with regard to ‘probable’ and ‘possible’ infections 
combined, there is also a significant difference 


(P<0-05). Thus, splenectomy can increase suscepti- 
bility in conditions which themselves carry no such risk 
and therefore some other factor may be involved. 

In Table VII the risk of infections is considered in 
relation to age at operation. There is a significant 
increase in the risk of infection the younger the 
patient is at the time of operation. Thus, for the total 
series 159 children were operated on under the age 
of 5 years and 29 developed major infections, com- 
pared with only 37 out of 632 over this age. This 
difference is highly significant (P< 0-01). 

This is further exemplified by the observation that 
of the 16 children with infections ‘probably’ attribut- 
able to splenectomy, 4 had been operated on in the 
first year of life and 10 before the age of 5. In condi- 
tions that carry no risk of infection per se the age at 
operation is probably the major factor. Thus, 4 
children out of 52 operated on for congenital haemo- 
lytic anaemia under the age of 4 years developed 
septicaemia and all died, whereas only 2 out of 132 
operated on over this age developed septicaemia and 
neither died. The figures are too small for formal 
statistical comparison, but it is stressed that in this 
condition timing of operation is a matter of judgement 
and it is exceptional that operation cannot be deferred 
beyond the first few years of life. 


Discussion 
tion following splenectomy has been debated since 
King and Schumacher drew attention to this possi- 
bility in 1952. Lowdon et al. (1962) have reviewed the 
early literature without finding a satisfactory answer. 
Most agree that there is some risk, and Ellis and 
Smith (1966), in their review, quoted 28 communi- 
cations, 21 supporting this view and 7 against. Since 
then further 
major studies (Lowdon et al, 1966; Eraklis et al., 
1967; Erickson et al.. 1968; Diamond, 1969). The 
composite review of Erickson et al. (1968) contained 


.1467 patients followed for periods of 1-25 vears. 


Eighty-five (6 per cent) had developed infections, but 
they concluded that only 41 (3 per cent) could not be 
accouhted for on the basis of underlying disease or 
coincidence. 

There is a strong suggestion that the infective 
danger ig greatest during the first 2 or 3 years of life 
(Broberger et al., 1960; Horan, 1960; Kiesewetter and 
71).*Horan and Colebatch (1962) reported 
that 5 out of 10 children operated on for congenital 
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Table Vl: INFECTION IN RELATION TO RE. ASONS: 
FOR SPLENECTOMY 
No 
Reason No. of ® significant "Possible Probable 

for operation — cases infection infection infection 
Accidental injury 389 371 i6 RES Fatal) 
Congenital haemo- 201 I83 12 6(4 fatali 

lytic anaemia 
idiopathic 1909 97 9 3 (2 fatal) 

thrombacyto- 

penic purpura 
Acquired haemo- 6 5 I i 

lytic anaemia è 
Other anaemia }S iZ | z{f fatal) 
Portal hypertension 19 13 3 | St Fatal) 
Histiocytosis 3 3 
Leukaemia 2 a a 
Gaucher's disease 9 6 2 E CE fatal} 
Hypersplenism | Ü bo 
Other 37 3M 6 

Total 791 f29 50 i6 


Table YH: SUMMARY OF INCIDENCE OF INFECTION 


g 


No Major 
infections Infections Tolali | 
Group 1 
(congenital haemolytic anaemia 454 36 890 


and accidental injury) 
Group 1l 
(idiopathic thrombocytopenic 171 AG HU 
purpura and other conditions) 





Nhan ad doa Sa A I haie adc cala NNER ERR RR eee 
Fable Vill: AGE AT SPLENECTOMY IN RELATION 
TO INFECTION 
Traced 
Age (vr) cases ‘Possible infection ‘Probable’ infection 
<2 55 7 4 
2-4 104 j2 f 
4 624 3 fs 
U nknown 8 Acted dtf Ma E O E O EO E E E O do oig A p cue tuo tuos des qonp Yer papse Mts 
Total — 791 50 ig 


haemolytic anaemia under the age of | year developed 
infections and 3 died, whereas only 12 out of 132 
children over | year at operation developed infection 
and only 2 died. Diamond (1969) estygrfated the risk 
of splenectomy under the age of 4 years to be two and 
a half times greater than for patients over th® age, and 
this is supported by the present study. 

The other major factor incriminated has been the 
underlying disease for which splenectomy was per- 
formed, and Diamond (1969) considered this to be 
the main determinant, with thalassaemia major. 
portal obstruction, immune deficiency and malignant 
disease PALLA a high risk. Hs danger ds bod 


S P may e recommended "because of the 
associated thrombocytopenia (Gordon, 1960; Weiden 
and Blaese, 1972). However serious, even fatal, 
infection may occur in hvposplenic patients without 
predisposing disease (Bisno, 1971), The present studv 
supports the view that the primary condition can be 
an important factor but that any predisposition may 
be aggravated by splenectomy. In certain conditions 


treatment both by splenectomy and long term 
corticosteroids is employed and in these cases all three 
factors may be relevant. * 
$ 
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It has been calculated that 4 out of 5 serious infec- 


- tions occur within the 3 years following operation 
(Ellis and Smith, 1966; Eraklig et al., 1967). Support 


for this view comes from the present study in which 
no fewer than 14 out of 16 children who developed 
serious infections did so within this period. However, 
there may be a long interval between splenectomy and 
serious infection (Maron and Maloney, 1972), and in 
the present series 1 child died from septicaemia 
7 years after operation. 

Because most reporfed series are small or highly 
selected it has not been possible to calculate the 
numerical risk. The present study tried to measure 
this for a community by studying 821 children who 
probably comprised at least 85 per cent of all children 
subjected to splenectomy in England and Wales 
during 1960-4. A minimum follow-up interval of at 
least 2 years was achieved in practically all relevant 
cases. Accidental injury accounted for half of the 
cases, a similar proportion to that in the Australian 


_ series (Horan, 1960; Horan and Colebatch, 1962), but 


in contrast to only 6 per cent of the splenectomies 
studied by Erickson et al. (1968). Accident does not 
itself predispose to infection; moreover such accidents 
rarely occur in this pre-school age group. In this study 
dangerous infection occurred only in 0:5 per cent of 


.. 389 such children. 


Congenital haemolytic anaemia accounted for 25 


. per cent of all the cases. Although this condition is 


present from birth, timing of splenectomy is a matter 
of clinical judgement and it should be emphasized 
that hyperbilirubinaemia during the neonatal period 
can be controlled by exchange transfusion and later 
anaemia by simple transfusion. Splenectomy, there- 
fore, can usually be avoided in the first 3 or 4 years of 
life. Surprfsingly, in the present series operation had 


- been carried out for this condition in 69 children 


under the age of 5 years. Five developed septicaemia 
and 4 died. If such early operations were avoided in 
this condition the risk of serious infection would be 
reduced to less than 1 per cent. 

Idiopathic thrombocytopenic purpura accounted for 
14 per c&nt of the cases and 3 per cent developed 
major infections. Splenectomy was performed under 
the age of 5 in only 20 cases. Thrombocytopenia is 
easily diagnosed, but exclusion of underlying disease 
is extremely difficult and some cases classified as 
‘idiopathic’ are probably secondary to infective or 
other underlying disease (Zuelzer et al., 1970). This in 
retrospect and with the help of necroscopy observa- 
tions seemed to be true for some cases in the present 
series. Taking this into account, the risk of infection 
following splenectomy for idiopathic thrombocyto- 
penic purpura would also be less than 1 per cent. 

In the remaining 10 per cent splenectomy will be an 
incident in the management of some serious under- 
lying condition where operation is a matter of urgency 
and the risk can be justified. Such conditions them- 
selves often carry a risk of infection or may be treated 
by immune suppressants with their attendant dangers. 

Thus, in 90 per cent of children requiring splenec- 
temy, careful selection and timing in each clinical 


situation should reduce the danger of serious infectipn 
to less than 1 per cent. 


The danger of septicaemia, although higher in the ' 


younger patient and most common in the 2 or 3 years 
immediately following operation, is not absolutely 
confined to children or to this postoperative period. 
Thus, Karatzas (1966) reported fatal pneumococcal 
septicaemia in a woman aged 31 years, nearly 7 years 
after spenectomy for congenital haemolytic anaemia, 
and Bisno (1971), reviewing the literature, reported 11 
adults who developed serious infections up to 14 years 
after splenectomy. In 9 the interval was more than 
4 years and 5 of these died with pneumococcal 
septicaemia. Torres and Bisno (1973) subsequently re- 
ported 3 hyposplenic adults who died with overwhelm- 
ing pneumococcal septicaemia. One was a man aged 
over 70 years who died within 1 year of splenectomy 
performed for Felty's syndrome, having recovered 
from pneumococcal pneumonia shortly before splenec- 
tomy. In these 3 patients the organisms were readily 
visible in smears of peripheral blood, which suggests 
bacteraemia of immense magnitude. 

The most common pattern of infection has been 
pneumococcal septicaemia (Ellis and Smith, 1966), 
probably complicated by disseminated intravascular 
coagulation (Bisno and Freeman, 1970; Whitaker, 
1969), and often causing death from adrenal failure. 
It is of interest that the incidence of pneumococcal 
septicaemia in sickle cell disease is said to be three 
hundred times that in the general child population and 
thought to be due to impaired splenic function 
(Lukens, 1972), although decreased pneumococcal 
serum opsonizing activity may be an important facto: 
in these cases (Winkelstein and Lambert, 1975). 

Two illustrative cases from the present series con- 

firm the fulminating nature of infections attributed to 
splenectomy. 
Case 1: The child of a woman who herself had been success- 
fully treated by splenectomy for hereditary spherocytosis was 
diagnosed as having the same condition within a few weeks of 
birth. Splenectomy was carried out at 4 months and he re- 
mained well until the age of 11 months, when he developed a 
minor upper respiratory tract infection, and the following 
morning he was seen by his doctor and admitted to the local 
hospital. Here, while the illness was being investigated, he 
developed profound circulatory collapse and the blood culture 
contained pneumococci. He rapidly became unconscious but 
neck stiffness was not elicited, papilloedema not observed 
and his pupils were reactive. His condition, however, rapidly 
deteriorated, ending in cardiac arrest which did not respond 
to cardiac massage. During this illness which was onl} a 
little over 24 hours' duration he had received appropriate 
antibiotics, hydrocortisone and adrenaline. 


Case 2: A boy, aged 8, fell and ruptured his spleen and splenec- 
tomy was carried out. He remained well for 9 months, when 
he became ill with fever, fretting, diarrhoea and vomiting. The 
following day his condition had gravely deteriorated; he was 
blue, cold and pulseless with widespread confluent haemor- 
rhagic rash and abdominal tenderness. No organism was 
grown from the blood culture. Blood transfusion and'hydro- 
cortisone and antibiotic treatment were given immediately, 
but his condition continued to deteriorate and he died. At 
autopsy cerebral oedema and adrenal haemorrhage were 
present and pneumococci were grown from the cergbrospina! 
fluid.* 


* Short case summaries for the 50 'possible''and 16 ‘probable’ * 


infections can be obtained from the author on request. 


In contrast to the fulminating nature of these infec- 


.  tidns, some workers (Belsey, 1967; Torphy and Ray, 


1970) consider pneumococcal bacteraemia in normal 
children under the age of 2 to carry little risk. 

Other organisms have been incriminated: Staphylo- 
coceus pyogenes, haemolytic streptococcus, meningo- 
coccus and enteric organisms (Ellis and Smith, 1966); 
varicella and Klebsiella sp. (Schwartz et al., 1970); 
Escherichia coli, Salmonella sp. (Smith et al., 1956); 
Mycobacterium tuberculosis (Horan, 1960; Horan and 
Colebatch, 1962); malaria and related conditions 
(Shute, 1975). Ellis and Smith (1966) did not consider 
that virus infections are more severe after splenectomy. 

From observations of the present series, fulminating 
septicaemic illness appears to be but one end of the 
spectrum of infections attributable to splenectomy. 
The minor ones may be important because of the 
morbidity they produce or because they may throw 
light on the mechanisms involved. The septicaemic 
illnesses, however, are often fatal despite active con- 
ventional treatment or before full investigation and 
effective treatment can be instituted. 

These considerations make it pertinent to consider 
whether prevention could be achieved by prophylactic 
antibiotic treatment. The organism most commonly 
concerned, particularly in fatal cases, has been pneumo- 
coccus, but other organisms may be important, parti- 
cularly Haemophilus influenzae, meningococcus and 
staphylococcus. Long term prophylactic penicillin is 
established as a safe procedure in other conditions 
and is most unlikely to lead to resistant forms of 
pneumococci. It also confers appreciable protection 
against meningococci and therefore it has been elected 
to use this drug prophylactically for 3 years following 
splenectomy whatever the indication for operation and 
whatever the age of the patient. In patients with under- 
lying disease itself carrying a significant risk of infection 
or being treated with corticosteroids there may be justi- 
fication for long term prophylactic antibiotic treatment, 
possibly using other drugs also and for a longer period. 
Because of the side-effects and the danger of develop- 
ing resistant organisms, the use of co-trimoxazole, 
ampicillin, cloxacillin or other drugs is not justified to 
cover against possible but rare pathogens. 

The nature of the increased susceptibility to infection 
has not been satisfactorily explained. The spleen has a 
specific role in clearing bacteria and other particulate 
matter from the bloodstream (Lucas and Krivit, 
1960; Eraklis et al., 1967; Schulkind et al., 1967). 
Diamond (1969) pointed out that pneumococci have a 
reproductive doubling time of 20-30 minutes, so that 
the mild nature of pneumococcal septicaemia in 
normal children must indicate a very effective mech- 
anism for removing these organisms. In animal 
experiments severe bacteraemia occurred if pneumo- 
cocci* were administered intravenously (Shinefield 
et al., 1966; Whitaker, 1969), and a relatively small 
dose was universally fatal (Lai-Sung et al., 1972). 

Heat-labile opsonin activity for pneumococcus is 
` decreased following splenectomy, and this may be 


l ». factor B of the properdin system (Winklestein and 


Drachman, 1968; Winklestein et al., 1972), but a more 
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recent study suggests that this is not the case (Winkle- 
stein and Lambert, 1975). A phagocytosis-promoting 
peptide, tuftsin, is also decreased after splenectomy 


(Constantopoulos et al., 1973). , 


The spleen is an important source of regulating both 
T and B lymphocytes (Ernstróm and Sandberg, 1970). 
Many studies have shown little or no difference in 
immunoglobulin levels between normal and splenec- 
tomized patients (Broberger et al., 1960; Schumacher, 
1970), but a more recent study (Claret et al., 1975) on 
immunological mechanisms ip the post-splenectomy 
syndrome demonstrated a constant decrease in IgM 
in all cases. Blinkoff (1966) studied the effect of 
splenectomy on the production of IgM and IgG anti- 
bodies in mice and concluded that whereas there 
might be a transient impairment of IgM production 
early after splenectomy, there is no permanent altera- 
tion of the proportions. It is postulated that he 
immunological role of the spleen is especially impor- 
tant under the age of 5 years. IgM has an important 


role in facilitating the removal of organisms from the . 


bloodstream, and it should be remembered that 
normal adult levels of IgM are not obtained until the 
age of 2 years, although there is evidertce that even 
the fetus can elaborate this immunoglobulin when 
exposed to the appropriate stimulus (Gitlin, 1967). 
Altered immunity may also be a factor in thg primary 
disease for which splenectomy is sometimes performed. 
Folland et al. (1974) reported 60 cases of pneumococcal . 
bacteraemia, all with severe underlying disease, and 
77 per cent were receiving radiotherapy, chemo- 
therapy or steroid treatment. Patients with leukaemia 
and lymphoma were particularly susceptible and 
examples of such cases treated by splenectomy 
occurred in the present series. McGowan et al. (1974) 
noted that meningitis due to H. influenzae*most often 
occurred in children and that the mortality was 
highest in the first 6 months of life. This may also 
reflect altered immunity at this age. 
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Some observations on gallstones and bile composition 


D. JUNE SUTOR, A. G. A. COWIE AND C. G. 


SUMMARY 

A series of 31 consecutige patients undergoing surgery 
for gallstone disease has been studied and the composi- 
tion of the gallstones and bile from the gallbladder and 
common duct determined. As a result of the stone 
analysis by the X-ray powder diffraction method, the 
patients. were. classified. according to whether their 
stones consisted of cholesterol, calcium salts or a mix- 
ture of the two. The mean composition of the common 
duct bile for the groups with cholesterol and mixed 
stones was just outside the micellar region of cholesterol 
solubility. The gallbladder bile from the cholesterol 
group of stone-formers was also supersaturated, but the 
gallblader bile from the group of mixed stone-formers 
was undersatarated with respect to cholesterol. None 
of the patients forming gallstones of calcium salts 


showed any abnormality in the cholesterol content of 


their bile, 


DURING the past few years there has been considerable 
interest in the physicochemical aspects of cholesterol 
gallstone formation. Stones can only nucleate and 
grow when bile is supersaturated with respect to the 
precipitating material, and the purpose of many in- 
vestigations has been to determine whether the liver, 
gallbladder or both ts (are) involved in the production 
of a supers&turated bile. There is, however, some dis- 
agreement among the various studies. In order to 
investigate the problem further, a series of 31 patients 
undergoing surgery for gallstone disease at University 
College Hospital, London, in 1970 was studied and 
the compositibiy of the bile was related to the com- 
position of the gallstones. 


Patients and methods 

Thirty-one consecutive unselected patients (26 females 
and 5 males) undergoing surgery for gallstone disease 
were studied. The gallstones obtained at operation 
were washed and blotted dry, placed in formalin 
solution for 24 hours, then washed and air-dried. 
The crystalline composition was determined by X-ray 
diffraction (Sutor and Wooley, 1971) and then used to 
classify the patients according to whether their gall- 
stones consisted of cholesterol, cholesterol + calcium 
salts or calcium salts (Sutor and Wooley, 1973). 

Bile was obtained at operation both from the gall- 
bladder and from the common bile duct, taking care, 
as far as possible, to avoid contamination of the 
common duct bile by gallbladder bile. The bile 
samples were analysed chemically. Cholesterol con- 
centration was determined by a method derived from 
that of Babson et al. (1962) and Leffler and McDougald 

e( 1963). To measure phospholipid concentration, the 
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bile was extracted with a 2: | mixture of chloroform 
and methanol, the extract digested with 5 N sulphuric 
acid and oxidized with 30 per cent hydrogen peroxide 
and then phospholipid phosphorus was measured by 
the method of Fiske and Subbarrow (1925). Total 
cholate concentration was determined by the method 


of Irvin et al. (1944). An approximate estimate of 
total bile salt was obtained by assuming the ratio of 


total cholate to bile salt remained relatively constant 
at 1: 2:5 (Sjövall, 1960). This is, in fact, not strictly 
the case since in studies where individual bile salts 
have been measured (Nakayama, 1967; Thistle and 
Schoenfield, 1971) the ratio varies from 1-7 to 2-94 in 
patients with cholesterol gallstones and patients 
without disease of the hepatobiliary tract. Accordingly, 


these factors were used to give some indication of 


minimum and maximum values for the bile salt 
concentrations. 

Results 

Sixteen patients had stones consisting of 97-100 per 


cent crystalline cholesterol and 11 patients had stones 
composed of cholesterol+calcium salts. Such salts 
could be one or several of the following: calcite, 
aragonite and vaterite (all forms of calcium carbonate), 
apatite and whitlockite (both calcium phosphates) 
and calcium palmitate (Sutor and Weooley, 1971). 
They accounted for 20-72 per cent of the crystalline 
material of each stone and averaged 43 per cent. Only 
4 patients had stones consisting entirely of calcium 
salts. 

Table 1 gives the mean results of the bile analysis in 
millimoles per litre, and these concentrations converted 
to percentages of the total millimoles are shown in 
Fig. |. The lines represent the range for the bile com- 
position. corresponding to minimum and maximum 
conversion factors of 1-7-2-95 for obtaining total bile 
salt from cholate measurement. The continuous line 
in the bottom left hand corner defines the solubilipy 
product of cholesterol in this three-component system 
(Small et al., 1966; Admirand and Small, 1968). A 
solution with a composition lying below the solubility 
product (i.e. in the micellar zone) is undersaturated 
with respect to cholesterol. Outside this zone a solution 
is supersaturated and cholesterol either crystallizes out 
or forms a metastable solution. 

In the group of cholesterol stone-formers thé line 
representing the mean composition of common duct 
bile lies just above the solubility product for chole- 
sterol, whereas that for gallbladder bile Jigs even 
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Table I: MEAN COMPOSITION OF BILE FROM THE GALLBLADDER AND COMMON"BILE DUCT 


® Gallbladder 


Gallstones and bile compositidn 


E Group Phospholipid Cholesterol! Total bile salt Phospholipid Cholesterol Total bile salt ' ' 


Cholesterol stones 20:36 9.36 
Stones of cholesterol-- calcium salts 20-96 8-70 
Stones of calcium salts 16-03 4:19 


Common bile duct 
20-41 6:31 3:34 20-54 ° 
Range: Range: 
14:14-24:54 14:23-24:69 
76-20 9-28 5-41 34-10 
Range: Range: 
52-79—91-60 23-62—40-99 
42-98 6-19 2*12 * 21-14 
Range: Range: 
29-77—51-67 14-64-25-41 


Results given as mmol/l. The minimum and maximum values for total bile salts for the ratios 1:7 and 2-95 are also given. 





100 80 60 40 20 


% bile salts 


Fig. 1. Three-component diagram showing variation in mean 
values for the different biles using ratios of 1-7—2-95 to 
convert measured cholate concentrations to total bile salt. 
Ch, Cholesterol stone-formers; Ch 4- Ca, cholesterol -- calcium 
stone-formers; Ca, calcium stone-formers; -, common 
duct bile; ---: , gallbladder bile. 





further from the region of cholesterol solubility. For 
stones of mixed composition the line representing the 
mean composition of common duct bile is also 
just outside the micellar zone, but the line for the 
gallbladder bile is within this area. The lines for 
common duct and gallbladder bile giving rise to 
calcium stones are within the area of cholesterol 
solubility. 


Discussion 
The classification of gallstones and bile according to 
the crystalline composition of the former has shown 
a considerable difference in the composition of patho- 
genic biles. Cholesterol stone formation appears to 
be associated with ‘hepatic’ bile, which is super- 
saturated with respect to this compound, and this 
bile may become even more unstable in the gall- 
bladder. However, to what extent supersaturation can 
occur is*difficult to estimate since microcrystals are 
frequently present in gallbladder bile and our samples 
' were not filtered. For the group of patients with stones 


of mixed composition, the common duct bile was also 
supersaturated with cholesterol, whereas the gall- 
bladder bile was undersaturated. Both the common 


duct and gallbladder biles from the group of patients . 


with calcium stones showed no theoretical abnormality 
with respect to the cholesterol concentration. 
Our results therefore support the early work of 


Small and Rapo (1970) and Vlahcevic et al. (1970) - 


that the primary abnormality in cholesterol precipita- 
tion is the secretion of a ‘hepatic’ bile supersaturated 
with cholesterol. i 
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Retained common bile duct calculi 


W. M. CASTLEDEN* 


SUMMARY 

A method of elimination of gallstones remaining in the 
common bile duct after exploration of the duct is 
described. The retained stone is flushed through the 
common duct sphincter into the duodenum using rapid 
infusion of normal saline via a T tube. The method is 
quick and simple and is recommended as the first step 
to take in the management of this discomforting group 
of patients. The method is not without potential 
morbidity and should only be carried out under care- 
fully controlled conditions. 


GALLSTONES are common and becoming more common 
(Holland and Heaton, 1972). Cholecystectomy is now 
the most frequent abdominal operation in the United 
States (Galloway et al., 1973). Despite major improve- 
ments in biliary tract surgery, particularly with 


increasing adoption of the use of operative cholangio- ` 


graphy, stones in the common bile duct are overlooked 
in 4—15 per cent of patients undergoing exploration of 
the common bile duct (Patterson et al., 1973). It is 
patients who have actually undergone choledocho- 
lithotomy who are especially at risk (Smith et al., 
1957). The retained stones usually come to light at 
postoperative T tube cholangiography. 

Although some of these stones may pass spon- 
taneously into the duodenum, approximately 80 per 
cent of them will give rise to obstructive jaundice, 
cholangitis or pancreatitis if they remain in the duct 
system (Hicken et al., 1954); it is therefore recom- 
mended that retained common bile duct stones be 
eliminated, and this has usually implied a second 
operation, which has a well-reported morbidity and 
mortality (Larson et al., 1966; Patterson et al., 1973). 

Not surprisingly, over the years many papers have 
appeared extolling the virtues of various non-operative 
techniques of removal of these embarrassing stones. 
The earliest paper was by Walker (1891), who instilled 
ether into a cholecystostomy sinus to remove a cystic 
duct stone. Since then an increasing number of 
méthods of removal of the residual stones has included: 


1. Chemical dissolution 

a. Using ether (Pribram, 1947). 

b. Using ether, chloroform or other agents (Best 
et al., 1953). l 

c. Using heparin (Gardner et al., 1971). 

d. Using sodium cholate via the T tube (Way et al., 
1972; Toouli et al., 1974). 


. 2. Instrumentation 


a. Exttaction of the stones from the common bile 
. duct with Mqndet's forceps via the T tube track 
(Mazzariello, 1970). 


b. Extraction from the common bile duct in a 
Dormia basket via the T tube (Mahorner and Bean, 
1971; Margarey, 1971). 

c. Suction of stones from the common bile duct 
with a catheter passed down the T tube track 
(McBurney and Gardiner, 1971). 

d. Introduction of a coudé-tipped rubber catheter 
down the T tube track with saline irrigation under 
X-ray control, and/or manipulating the stone through 
the ampulla (Lamis et al, 1969; Galloway et al., 
1973). 


3. Other methods 

a. Topical lignocaine to the common bile duct 
(Harris and Marcus, 1946). e 

b. Flushing with saline (Catt et aL, 1974). 

It has also been suggested that chenodeoxycholic 
acid by mouth might be effective (George, 1973). In 


the United States an instrument designed for the ' 
fluoroscopic removal of retained stones (Burhenne, 


1973) is on the market (Medi-Tech Inc.). 

The multiplicity of these methods implies some 
dissatisfaction with them. This paper describes a very 
simple procedure which it is suggested should be used 
in the first instance. 


Patients and methods ° 

Eight patients have been referred for elimination of 
stones retained in their bile duct after exploration 
of the biliary tree. In all except one case, one 
or more stones had been removed from the common 
bile duct at the initial operation, ande the retained 
stones came to light at postoperative T tube 
cholangiography. Two patients had also wndergone 
transduodenal sphincterotomy at their initial explora- 
tion. 

The method by which stone elimination was 
attempted was as follows: T-tube bile samples were 
sent for bacterial culture 24-48 hours before irrigation 
and appropriate antibiotic cover was instituted. A 
T tube cholangiogram was carried out on the morning 
of the procedure to check that the stone(s) were still 
present. At 0 minutes pethidine 50-100 mg and pro- 
banthine 30 mg were given intramuscularly. At 15 
minutes 10 ml of 2 per cent lignocaine were gently 
irrigated down the T tube. At 30-45 minutes 1000 ml 
of normal saline were flushed into the T tube using the 
standard ward intravenous giving set connected to the 
T tube. The patient was encouraged to move about 
energetically during the infusion, which was hand 
held at a height not exceeding 1 metre above the 


* St Bartholomew's and North Middlesex Hospitals, Londan. 


- 43 


"W, M. Castleden 


E 
Table 1: SUMMARY OF*RESUT.TS 
No. of 
Age Jaundice stones removed 
and eil from CBD at Sphincter- 
» Case Sex Admission admission first operation 
| 70 M Acute Yes 18 
2 25 F Acute Yes 30r4 
3 42 | Elective No | 
4 34 M Acute ”* Yes “At least 1' 
e. 
5 36 | Elective No 
6 68 | Acute Yes 5 
7 62 F Acute Yes ‘Sludge’ 
. , L] 
8 61 M Acute Yes ‘Many 


otomy 


No. of stones on: m 


Final post-flush 
T tube 


Postoperative 


T tube Postoperative 





cholangiogram cholangiogram hospital stay 
No 4 0 20 days 
Yes l | 62 days 
(proximal to (despite 30 days’ 
[ tube) chenodeoxycholic 
acid by mouth; 
reoperation) 
No l 0 10 days 
Yes 4or5 2 56 days 
(despite sodium 
cholate via T tube; 
severe diarrhoea; 
reoperation) 
| Ü 10 days 
| 0 24 days 
No 2 2 I8 days 
(in diverticulum (still in 
at ampulla) diverticulum) 
No 4 2 47 days 


(reoperation) 





* This patient also had pancreatitis and polycythaemia rubra vera. 
CBD = common bile duct. 


— -— 
a b 

Fig. 1. Case 3. a, Retained stones in common bile duct on 

30 January 1973. b, After successful flushing on 2 February. 





a b 
Fig. 2. Case 4. a, Four or five retained stones in common 
e bile duct. b, One or two stones remaining after flushing. 
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a h 
Fig. 3. Case 5. a, Retained stone in common bile duct. 
b, After successful flushing. 


T tube exit site. The T tube cholangiogram was then 
repeated. 

The infusion was allowed to run freely throughout. 
In the successful ‘flushes’ the first 40-50 ml of saline 
ran into the T tube in a fast stream, and then all the 
patients developed severe epigastric or right upper 
quadrant abdominal pain which. mimicked their 
presenting attacks of biliary colic. With the pain the 
infusion slowed down by itself to a drip or even 
stopped completely for a few seconds. The pain then 
eased and fast saline flow, which was sometimes 
peristaltic, resumed. ^ 


Results 

Flushing was successful in 4 of the 8 patients. The 
clinical details and results are shown in Table 7. Repre- 
sentative pre- and post-flush X-rays are shown in 
Figs. 1-4. 


Discussion 

The method described in this paper was modified 
‘from that described to the author by Professor W. 
Burnett of the Department of Surgery of Queensland 
University. In the Queensland series recently reported 
by Catt et al. (1974) 9 of their 10 patients grew various 
faecal organisms from their bile culture and 8 patients 
suffered post--washout’ fever. Their patients were not 
covered with appropriate antibiotics. 

All 8 patients described in the present paper had 
infected bile, and although antibiotics were admini- 
stered, | 
significant bacteraemia despite a serum gentamicin 
level of 7-4 ug/ml, and another patient (Case 1) had a 
rigor. It would seem that the only major danger of this 
procedure is cholangiovenous reflux with the develop- 
ment of Gram-negative septicaemia. Case 4 developed 
a tachycardia and showed a rise in his serum trans- 
aminase levels, suggesting an exacerbation of ascend- 
ing cholangitis. 

In all but 1 patient (Case 1) only one attempt 
was made to flush out the retained stones. Of the 4 
failures, 2 patients had stones in situations inaccessible 
to the flushing stream. In Case 2 the retained stone 
was proximal to the T tube, and in Case 7 the stones 
were trapped in an ampullary diverticulum. In the 
latter patient the T tube was removed and she has 
remained well since. Two patients (Cases 4 and 8) 
suffered toxic effects from their washouts as described 
above, and it was deemed unsafe to persevere with 
further attempts, although in both patients 2 stones 
were eliminated with the single flush. 

Three of the 4 failures underwent operative re- 
exploration of their bile ducts without significant 
operative morbidity or mortality, apart from Case 4 
who developed a wound infection. The hospital stay 
of these patients averaged 53 days, whereas patients 
whose stones were eliminated by flushing were 
discharged after an average stay of 16 days. 

The flushing procedure was associated with pain in 
all the patients, but this is probably less than that 
associated with manipulation of the common duct 
via the T tube track. It is certainly less than the pain 
associated with reoperation. 

Flushing can be carried out 8-10 days after the 
initial duct exploration and, if successful, the patient 
can be discharged within 36 hours. Instruments can 
only be passed into the common duct via the T tube 
track after the patient has retained the T tube as well 
as their stones for many weeks. Instrumentation itself is 
potentially dangerous to the biliary tree and requires 
prolonged X-ray control. Chemicals which might be 
irritant to the biliary tract or liver are best avoided. 

Should saline irrigation, as described, fail to 
eliminate the retained stone, the surgeon may, if he 
so destres, try any other non-operative technique 
before embarking on reoperation. 
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Operative cholangiography: criteria which make 
exploration of the common bile duct desirable 


C. G. MARKS AND F. M. KELVIN* 


SUMMARY 

The purpose of this study was to evaluate the individual 
criteria and combination of criteria examined by opera- 
tive cholangiography which make exploration of the 


common bile duct desirable. The overall accuracy of 


exploration of the common bile duct (89 per cent) was 
similar to that of previous series. In the normal group 
the accuracy of the criteria established by Le Quesne 
(1960) is confirmed. 

The most reliable criteria in the abnormal cholangio- 
grams were the presence of single or multiple filling 
defects in the common bile duct, the absence of free 
flow of contrast medium into the duodenum and an 
abnormality of the terminal narrow segment. Measure- 
ments to aid assessment of free flow into the duodenum 
are suggested. In 34 of 40 positive explorations the 
common bile duct diameter was 14 mm or less; 10 
common bile ducts which contained stones were less 
than 10 mm in diameter. Excess filling of the intra- 
hepatic ducts was often impossible to judge in the 
abnormal group and was the least valuable criterion. 

Attention is drawn to the advantage of an immediate 
radiological report. 


THE criteria for a normal operative cholangiogram 
were stated by Le Quesne (1960): 

l. The diameter of the common bile duct measures 
12 mm or less. 

2. Free flow of contrast occurs into the duodenum. 

3. The terminal narrow segment of the common 
bile duct is clearly seen on at least one film. 

4. Absence of filling defects in the common bile 
duct. 

5. No excess retrograde filling of the intrahepatic 
ducts. 

Fig. | illustrates a normal operative cholangiogram. 
Le Quesne considered that all these conditions had 
eto be fulfilled for the examination to be interpreted 
as normal and the absence of any one of the criteria 
was an indication for the exploration of the common 
bile duct. The present study attempted to assess the 
validity of these criteria in patients whose common 
bile duct contained stones. 


Patients and methods 

One hundred and seventeen operative cholangiograms 
undertaken by two surgeons (Mr T. Rowntree and 
Mr C. G. Marks) during cholecystectomies for cal- 
culous disease between September 1971 and December 
1974 were examined. Patients with biliary disease 
other than cal¢uli have been excluded from this 
series. 





Fig. 1. Normal operative cholangiogram after injecgon of 
3 ml of contrast medium showing a normal terminal narrow 
segment and filling of the duodenum. 


Operative technique 

After the patient had been positioned with the left side 

raised 15°, the abdomen was opened and% Stoke-on- 
Trent cannula inserted into the cystic duct. Ihe can- 

nula was flushed with saline to remove air bubbles 

from the system. Three films were then taken, at a 

focal film distance of approximately 100 cm, after the 
slow injection of 3, 6 and 10 ml of Hypaque 25 per 
cent. The gallbladder was removed whilst the films 

were being processed, which were then immediately 

reported by a radiologist. The films were returned to 
the operating theatre and the decision whether or not 

to explore the common bile duct was made. 


Radiological assessment 

|. Immediate report. This refers to the radiologist's 
report made during the operation. 

2. After the operation the X-rays were reviewed 
independently by two radiologists. 

3. Subsequently, each cholangiogram was assessed. 


for the five criteria described by Le Quesne (1960). 
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Fig. 2. Abnormal cholangiogram showing reduced density of 
contrast medium in the duodenum compared with that in the 
common bile duct, and an irregular terminal narrow segment. 
Table I: ACCURACY OF INDIVIDUAL CRITERIA 
Normal Abnormal 
"rou 'roup 
we asra (B patient) Overall 
aaa, jones “OEY 
Criterion No. %~ NO. 2E (94) 
Diameter of common 13 25° 30 75 75 
bile du& >10 mm 
No free flow into 
duodenum measured 
by length of duodenum 
filled 
First film: —2cm 5 10 37 92.5 9] }ss 
Second fil@: <7 cm 7 13 44 80 84 i 
Abnormal terminal 6 12 39 87-5 88 
narrow segment 
Filling defects | A 39 97-5 98 
. No excess filling of | 2 13 33 70 


intrahepatic ducts 


These criteria were then analysed in the light of the 
abnormal findings or assumed normality (see below). 


Results 
Of the patients whose common bile duct was not 
explored, 25 were excluded from the analysis because 
either the cholangiograms were technically unsatis- 
factory or there was lack of agreement in the radio- 
logical reports. Forty-five of the remaining 92 patients 
underwent exploration of the common bile duct. Cal- 
culi were found in 40 of the explorations. These 40 
patients constitute the abnormal group. 

To compare the accuracy of the immediate report 
with that made on review, the X-rays of the first 75 


e «patients were examined without information about the 





Fig. 3. Cholangiogram showing a normal terminal narrow 
segment in a common bile duct containing two air bubbles 
immediately below the catheter tip. 


patients symptoms or subsequent surgical manage- 
ment. Twenty-eight of these patients underwent 
exploration of the common bile duct followed by T 
tube cholangiograms. The presence of calculi was con- 
firmed in 23. The accuracies of the immediate report 
and of the two radiologists in this group were 80, 
84 and 80 per cent respectively. 

There were 5 negative explorations, all of which 
were followed by normal T tube cholangiograms. 
These, together with the 47 cholangiograms reported 
normal on all three reports, form the 52 patients in 
the normal group. This is a reasonable assumption in 
view of the findings of Chapman et al. (1964) that a 
normal operative cholangiogram is a reliable indication 
of a normal biliary tree, as shown by subsequent 
clinical follow-up and intravenous cholangiography. 


Analysis of individual criteria 

Table I illustrates the accuracy of the individual 
criteria for the normal and abnormal groups. Each of 
these criteria will be discussed in turn. 


Il. Diameter of the common bile duct 

If a diameter of 14 mm (Wise, 1962; Chapman et al., 
1964) is taken as the upper limit of normal, all 52 
normal patients in the present series were included. 
The upper limit for the diameter of a normal cbmmon 
bile duct has been described at between 10 and 14 mm 
(Le Quesne, 1960; Wise, 1962; Chapman et al., 1964; 
McEvedy, 1970). However, in the presen[ series 34 
of the 40 abnormal cholangiograms demonstrated a 
common bile duct diameter of 14 mm or less, and 10 
of these were below 10 mm. This incidence is lower 


t. 


than that of Hicken and McAllister (1964), who stated 
that *at least 40 per cent of the calculi we have re- 
moved were extracted from ducts measuring 1 cm or 
less in diameter. We agree with Le Quesne et al. 
(1959) that there is a wide range of common bile 
duct diameters in normal cholangiograms, and that a 
common bile duct diameter of 10mm is the best 
dividing point between the two groups. giving an 
overall accuracy of 75 per cent in the present series. 
The figure of 10 mm has been used in Tabte I. 


2. Free flow of contrast medium into the duodenum 
Although initially a subjective assessment, this para- 
meter proved to be accurate. An attempt was then 
made to quantify normal free flow by measuring the 
length of duodenum filled with contrast medium. 
Forty-seven of the 52 normal cholangiograms showed 
a length of 2 cm or more on the first film (Fig. 1). Only 
3 of the abnormal group showed this. On the second 
film a length of 7 cm or more favoured normality 
(present in 45 of the 52 normal and in 8 of the 40 
abnormal cholangiograms). These measurements were 
91 and 84 per cent accurate respectively. Clearly, 
these measurements are dependent upon using the 
same volumes of contrast medium (3, 6 and 10 ml) 
and a similar pressure of injection. Other variables 
such as the degree of duodenal relaxation and the 
type of anaesthesia may affect these measurements. 
Nevertheless, in practice, they were found to be very 
useful. In the abnormal group it was observed that the 
density of contrast medium in the duodenum was 
often less than in the common bile duct (Fig. 2). This 
was not a feature of the normal cholangiogram. 


3. A normal terminal narrow segment 

This showed an overall accuracy of 88 per cent. Within 
the abnormal group differing appearances were seen. 
Most commonly the terminal segment was not visual- 
ized at all (21 patients). Three cholangiograms showed 
a small filling defect within it. On 8 occasions the 
segment filled but with an irregular outline (Fig. 2). 
This was in marked contrast to the tapering outline 
seen in the norma! group (Fig. 3). Occasionally it was 
difficult to be sure that filling was normal, especially 
when there was duodenal superimposition or an 
excessively long exposure resulted in blurring. 


04. Absence of filling defects 

Table I shows that this was the most accurate criterion 
(98 per cent reliable). Filling defects due to calculi 
were usually characteristic (Fig. 2). Those due to air 
bubbles (Fig. 3) or to the catheter tip were excluded 
from the analysis when the cholangiogram clearly 
indicated either to be the cause. It is essential to use 
small volumes of a low concentration of contrast 
mediufn in order not to obscure small calculi. 


5. No excess retrograde filling of the intrahepatic ducts 
The overall accuracy of this was 70 per cent, because 
this was the most subjective and therefore the most 
difficult criterien to assess. This assessment was 
proved to be the least valuable in the abnormal group. 


Operative cholangiography: 


Table H: ACCURACY OF COMBINATIONS OF 
CRITERIA IN THE ABNORMAL GROUP 





Q — 0 0 0 0 — — — uu ——t had 
Combinations of criteria No. y^ 
Filling defect(s) in common bile duct | 13 93.5 
No free flow into duodenum f Hl oe 
Filling defect(s) in common bile duct 14 - 


Abnormal terminal narrow segment 
No free flow into duodenum 13 
Abnormal terminal narrow segment 

Filling defect(s) in common bile dust 
No free flow into duodenum > 33 82-5 
Abnormal terminal narrow segment ® | 


—À—— MÀ e ad 


Only 13 of the 40 abnormal cholangiograms were 
considered to show undue intrahepatic filling when 
compared with the normal cholangiograms. 


Discussion " 
The 89 per cent accuracy of operative cholangiograms 
in predicting stones in the common bile duct is similar 
to other series, with accuracies of 72 per cent (Wheeler 
et al., 1970), 73 per cent (McEvedy, 1970) and 92 per 
cent (Havard, 1970). Both surgeons in the present 
series found an immediate radiological opimion helpful 
whenever they had doubts about the interpretation of 
the cholangiogram, although in many centres the 
radiologist reports the operative choiangiogram after 
the completion of the operation. : 

In the normal group all the criteria were of a high 

degree of accuracy. In the abnormal group three 
criteria were at least 80 per cent accurate (Table 1): 
the presence of a filling defect, the absence of free 
flow into the duodenum and an abnormal terminal 
narrow segment. Different combinations of these 
three criteria were then considered ( Table II). The best 
combination was the presence of filling defects and the 
absence of free flow on the first film, defined as less 
than 2cm of contrast medium in the duodenum. 
Nevertheless, the accuracy of this combination (92-5 
per cent) was less than that of filling defects alone 
(97:5 per cent) in this series. °° 
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Pancreatic pseudocysts 
G. M. KARATZAS* 


SUMMARY 

Twenty-seven patients with 32 pancreatic pseudocysts 
have been seen during the past 10 years at St George's 
Hospital, London. Two of the pseudocysts were found 
in unusual positions—one in the right inguinal canal 
and the other one in the porta hepatis. Approximately 
half of the pseudocysts in this series followed biliary- 
induced pancreatitis. The various clinical presentations 
are reported and the surgical treatment is discussed. 
Internal drainage is the most effective treatment and 
in the majority of cases transgastric cystogastrostomy 
via a fube is the procedure of choice. One death 
occurred, an overall mortality rate of 3-1 per cent. 


PANCREATIC pseudocysts are collections of extravasated 
blood, necrotic tissue and pancreatic secretions in the 
peripancreatic area, and they usually develop as a 
complication of acute pancreatitis or its repeated 
attacks, as a result of injuries to the gland, in chronic 
pancreatitis or rarely in carcinoma of the pancreas. 
These cystic lesions occurring within or contiguous 
to the pancreas may also extend in any direction, 
They may even spread up into the mediastinum or 
down into the groin. 

During the years 1964—73, 40 patients with pan- 
creatic pseudocysts were seen at St George's Hospital, 
London. Records were available for 27 of these and 
their analysis forms the basis of the present study. 


Patients 

Seventeen of the patients were male and 10 female; 
their ages ranged from 17 to 63 years. The aetiological 
factors associated with the development of the pseudo- 
cyst were pancreatitis and trauma (Table I). The cause 
of the pancreatitis in 21 patients was biliary tract 
disease in 9 cases (43 per cent), chronic alcoholism in 
5 cases (24 per cent) and in 7 cases (33 per cent) no 
aetiological factor could be determined. Trauma was 
responsible in 6 cases. In one of these the damage was 
iatrogenic; it followed excision of an insulinoma from 
the superior border of the pancreas. 

e symptoms and signs of the pancreatic pseudo- 
cysts are summarized in 7able II. Pain was the most 
common symptom, only 2 patients being free from 
pain. The pain was located in the epigastrium with 
radiation to the back in a few of the patients. The 
next most common complaints were weight loss, 
nausea and vomiting. Diarrhoea was present in S 
patierts. An abdominal mass was palpable in 15 
patients. It was most frequently located in the epi- 
gastrium and in 2 cases it was in the left upper quadrant. 
The mass was usually mobile and moved with respira- 
tion. Abdominal tenderness was present in 9 patients 
„and jaundice in 6 patients. Three patients showed 
evidence of pleural effusion. 
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Laboratory studies at the time of admission showed 
a significant rise in serum amylase in 15 pattents (55 
per cent); it was slightly elevated in 6 patients (22:5 per 
cent) and normal in the remaining 6 (22:5 per cent). 
Serum bilirubin was elevated in 6 patients, but only 3 
patients showed leucocytosis greater than 10 000. 

One of the most useful diagnostic investigations was 
radiology of the upper gastro-intestinal tract, with 
particular regard to displacement of the stomach, 
widening of the duodenal loop and pressure on the 
ligament of Treitz (Figs. 1, 2). Barium meal examina- 
tion was positive in 8 of the 9 patients in whom it was 
performed (89 per cent). Even a plain abdominal X- 
ray may reveal the existence of a cyst. l 

The diagnosis of pancreatic pseudocyst was made 
before the operation in 18 of the 27 patients (66 per 
cent). e 


Table I: AETIOLOGY 
Aetiology 
Pancreatitis M 
Biliary 9 
Idiopathic 7 
Alcoholic 5 
Trauma 6 


Table II: SYMPTOMS AND SIGNS 





Symptoms and signs No: of cases 7A 
Pain. 25 93 
Weight loss 16 59 
Nausea and vomiting 8 ° 29 
Diarrhoea 5 18 
Mass 15 55 
Tenderness 9 33 
Jaundice 6 22 
Hydrothorax 3 e 1i 
Treatment and Results . 


All the patients underwent operation. Twenty-four: 
patients had a single cyst and 3 patients had two dis- 
tinct cysts. Two patients were operated upon twice. 
Thus, 32 procedures were carried out in 27 patients. 
Several different operations were employed in the 
treatment of the pseudocysts (Table III). The specific 
procedure was determined by the size of the cyst, its 
location and the presence of infection. 

Internal drainage was used in 20 patients. Cysto- 
gastrostomy was chosen as the procedure for 17 
patients in whom the posterior wall of the stomach 
was firmly adherent to the pseudocyst, and Roux- 
en-Y cystojejunostomy for the remaining 3. 

The technique for cystogastrostomy was as follows. 
An anterior gastrotomy is made and then the posterior 
wall of the stomach and the adherent cyst wall are. 
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Fig. 1. Barium meal film showing displacement of the 





Fig. 3. Cystogram 14 days after cystogastrostomy. 
stomach “upwards, widening of the duodenal loop and 
pressure on the ligament of Treitz by a large pancreatic 
pseudocyst. 





| 


Fig. 2. Lateral barium meal film showing anterior Fig. 4. Cystogram following Roux-en-Y cysfojejunostomy. 
e displacement of the stomach by a pancreatic pseudocyst. Contrast passes freely into the loop. 
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incised for approximately 4-5 cm. Some of the cyst 
*, . . : . : 
fluid is aspirated for Gram stain determination. The 
'remaining fluid is sucked out and all the contents 
(debris and necrotic tissues) are evacuated by finger 
dissection, followed by careful inspection of the cyst 
cavity. The sloughs are sent for histopathology. The 
cut edges of the fused cyst and stomach walls are 
sutured with interrupted 2/0 chromic catgut, and then 
a tube (Malecot or Foley catheter) is introduced 
through the opening into the cyst, brought out through 
the anterior gastric wall and thence through the 
anterior abdominal wall. The tube is placed on suction 
for a few days after which cystography can be under- 


e taken to ascertain the state of the cyst (Figs. 3, 4). 


No operative mortality occurred in this group of 
cases and there were no postoperative complications. 
Follow-up information was available for 19 patients. 
The duration of follow-up was from | to 9 years, with 
an average of approximately 4 years. In 2 patients 
the cyst recurred and both underwent a second internal 
drainage 6 years and 16 months respectively after the 
initial drainage procedure. In the first patient it is 
most likely that another pseudocyst had developed, 
and in the second patient histology revealed a cyst- 
adenocarcinoma. Three of the patients suffered 
further episodes of pain and underwent a second 
operation; 2 had a pancreatodochojejunostomy and 
the third distal pancreatectomy. One patient died 7 
years after the operation from a chest infection. In all 
the other patients the results were good. 

Resection or excision of the cyst was possible in 4 
patients. In 2 the cyst was located in the distal portion 
of the pancreas and so distal pancreatectomy was 
carried out. In the third patient the cyst was located 
in the right inguinal canal and therefore total excision 
of the cyst was feasible, and in the fourth patient the 
cyst was located in the region of the porta hepatis 
and was also excised. No operative mortality occurred 
and at follow-up the patients’ condition was satis- 
factory. 

External drainage was performed in 5 cases, the 
indications being infection of the cyst and other opera- 
tive findings including size and location of the cyst, 
immaturity of the cyst wall and an acute phase of the 
underlying disease. In 2 cases modified external 
drainage was performed because of infection of the 
cyst, as recommended by Smith (1965). This group of 

ecasgs included the | death in the series as a result of 

multiple secondary haemorrhages and pancreatic 
necrosis. No other complications and no recurrences 
occurred during the follow-up period. 


Discussion 

Pancreatic pseudocysts are uncommon but not rare. 
They are the most common type (approximately 80 
per cefit) of all pancreatic cysts (Caravati et al., 1966). 
They usually form anterior to the pancreas (lesser 
sac) and some have extended as far as the mediastinum 
(Jaffe et ql., 1972) or the groin (Salvo et al., 1973). In 
the present series there was one in the right inguinal 
canal and another in a very unusual position, high in 
the porta hepatis where it was causing a stricture of 
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Fig. 5. Endoscopic retrograde cholangiography showing a 
stricture in the common hepatic duct. 


Table Ill: SURGICAL PROCEDURES EMPLOYED 


Procedure No. of procedures 
Cystogastrostomy 217 
External drainage 5 
Cystojejunostomy (Roux-en-Y ) 3 
Distal pancreatectomy 2 
Excision of the cyst 2 
Transgastric T-tube drainage " 2 
Transduodenal sphincterotomy e | 

e 


the common hepatic duct and compressing the portal 
vein. Retrograde cholangiography showed the stric, 
ture (Fig. 5). 

The incidence of pseudocysts following pancreatitis 
is estimated to be 2 per cent (Rosenberg et al., 1969). 
Trapnell (1971) in his study found 18 cases in 581 
patients (3 per cent) after acute pancreatitis. 

The pseudocysts in the present series were a compli- 
cation of acute or chronic pancreatitis or of abdominal 
trauma. The most usual cause of the pancreatitis was 
biliary tract disease (43 per cent); the cause could not 
be identified in 33 per cent, and only in 24 per cent 
was chronic alcoholism the underlying factor, whereas 
in other series the proportion of alcohol-induced pan- 
creatitis has been between 40 and 80 per cent (Thom- 
ford and Josseph, 1969; Anderson, 1972; Hutson et 
al., 1973). 

Of the traumatic injuries which result in pseudocyst 


formation, a small number are iatrogenic and occur e 
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Fig. 6. Endoscopic retrograde pancreatograph showing a 
cystic lesion in the tail of the gland. 


during operations on the spleen, stomach or the pan- 
creas itself. In this series one of the traumatic pseudo- 
cysts was related to enucleation of an insulinoma. 
The symptoms may merge with those of the original 
pancreatitis or develop at any time afterwards. The time 
elapsing before the development of pseudocysts in this 
series after trauma or pancreatitis varied between 3 
weeks and 14 months, the average being 6 weeks. 
Epigastric pain was the most frequent and con- 
sistent complaint, noted in 93 per cent of the patients, 
and the next most common complaints were weight 
loss, nausea and vomiting. Abdominal tenderness and 


a mass were the usual clinical signs in the majority of 


the casgs. 

Radiographic studies, especially barium meal films, 
paying particular attention to the adjacent stomach 
and duodenum, may be helpful in localizing a pan- 
creatic pseudocyst. Retrograde pancreatography via a 
duodenoscope can also outline these lesions by direct 
filling of the cyst or by displacement of the pancreatic 
duct (Fig. 6). 

As noted by most authors, hyperamylasaemia is 
observed*in about 50 per cent of cases. In the present 
series the serum amylase was elevated in 55 per cent. 
It must be emphasized that when elevation of the 
serum amylase is prolonged and the patient is asymp- 
tomatic, complications are likely and pseudocyst 
formation shuld be suspected, for it occurs in as 
many as 55 per cent of such cases (Ebbesen and 
Schonebeck, 1967). In the present series 5 out of 12 
patients showed a persistent rise in the serum amylase 
up to the time of operation. 

The serum amylase was significantly elevated in 
15 patients. Following surgical drainage of the pseudo- 
cyst the amylase levels promptly returned to normal 
within 2-4 days. The reason for the high serum amy- 
lase may be either diffusion from the cystic fluid to 
the serum or partial obstruction of the pancreatic 
ducts. The former explanation is less acceptable, for 
in long-standing pseudocysts enzymes are absent; in 
3 patients in this series the cyst contained clear pan- 
creatic fluid and the serum amylase was normal, and 
in 2 cases with a very high serum amylase the pseudo- 
cysts were small in size (2-3 cm), containing necrotic 
tissues. In 75 per cent of the cases in which the serum 
amylase was high the pseudocyst was situated in the 
lesser sac. Therefore the most likely explanation is 
that the cyst compresses the pancreatic ducts (Ebbe- 
sen and Schonebeck, 1967). 


The surgical treatment of pseudocysts depends ypon 
several factors. Many authors believe that spon- 
taneous resolution of the cyst may occur (Trapnell, 
1971; Anderson, 1972), especially after acute alco- 
holic pancreatitis (Czaja et al., 1973). However, it is 
likely that once a pseudocyst is established it does 
not resolve, though it may decrease in size. Resolution 
and disappearance of a mass within a few weeks of 
an acute episode of pancreatitis are most probably 
the end results of an acute collection with transient 
oedema, the so-called *phlegmon’ (Warshaw, 1974) or 
‘pseudo-pseudocyst’ (Shafer and Silvis, 1974). 

Though total excision of the cyst would seem to be 
the ideal treatment it is rarely feasible, because of 
dangers from haemorrhage and damage to important 
nearby viscera and vessels. It may be possible in small 
cysts in the head or tail of the pancreas, in which case 
the involved segment of the pancreas is resected. In 
2 patients in this series distal pancreatectomy plus 
splenectomy was performed, and in 2 others the cyst 
was excised because of its location (right inguinal 
canal, porta hepatis) and size (2 x 2 cm). 

External drainage is most suitable for pseudocysts 
which are infected or in acute cysts with an immature 
friable cyst wall. Though external drainage may result 
in a persistent fistula in many cases it resolves spon- 
taneously. Infected cysts can also be treated by external 
transluminal drainage, as described by Smith (1965). 
External drainage is associated with the highest mor- 
tality and morbidity compared with the other methods 
of treatment (Hutson et al., 1973). In the present series 
external drainage was performed in 5 cases, and | 
patient died of haemorrhage and pancreatic necrosis. 

Internal drainage is the best and most successful 
treatment. Collected statistics show that cystogastro- 
stomy is followed by the lowest recurrence and mor- 
tality rates of the three internal drainage procedures 
(Schumer et al., 1973). However, cystogastrostomy 
carries the highest risk of postoperative haemorrhage 
(25 per cent according to Hutson et al., 1973, but only 
3 per cent in other reports, Schumer et al., 1973; War- 
shaw, 1974), so that the technical aspects of cysto- 
gastrostomy have been the subject of much debate. 
Hutson et al. (1973), on the basis of observations by 
Warren et al. (1958), suggested that the edges of the 
stomach-cyst wall incision should not be sutured, as 
they would prevent regurgitation of gastric acid into 
the cyst where the corrosive effects of gastric acide 
on the surface of the cyst could provoke haemorrhage. 
On the other hand, Warren et al. (1966), Schumer et 
al. (1973) and Warshaw (1974) routinely suture the 
cut edges of the retrogastric stoma with non-absorb- 
able haemostatic monofilament material since the 
pancreatic enzymes could digest an absorbable suture 
with the risk of bleeding. 

Transduodenal sphincterotomy was not used, as 
communication between the duct system and the cyst 
is rare, occurring in about 10 per cent of cases (Ander- 
son, 1972). " 

The 2 recurrences in this series are of interest. One 
at 6 years was thought to be due to further attacks of* 
pancreatitis (Folk and Freeark, 1970; Warshaw, 1974) 


and the other to a cystadenocarcinoma, which was 
first treated by intra-arterial chemotherapy followed 
' by an excision operation 5 months later. The possi- 
bility that a cyst may be neoplastic should always be 
borne in mind, especially where the cause is obscure. 
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Curling's ulcer: a rare condition 


IAN F. K. MUIR AND PETER F. JONES* 
SUMMARY 


A case of Curling’s ulceration of the duodenum in a 
child with 50 per cent burns, requiring operative arrest 
of the bleeding, is reported, and this condition is re- 
viewed. Inquiry among the surgical units treating burns 
in Great Britain showed that only 18 cases of alimentary 
bleeding had been seen in the course of treating some 
32 500 patients. The incidence in Europe and Australia 
appears to be of the same order, but there is a much 
higher incidence in some burns units in North America. 
Possible reasons for these differences are examined. 
The occurrence. and treatment of Curling’s ulcer in 
childhood are considered. 


IN 1842 T. B. Curling, then Assistant Surgeon to the 
London Hospital, described 3 severely burned chil- 
dren, aged 4, 8 and 11 years, who had suffered haema- 
temesis or melaena between 10 and 18 days after 
burning. At autopsy each was found to have a 
posterior penetrating ulcer of the first part of the 
duodenum, between 4 and I inch (1-5-2-5 cm) in 
diameter, in the depths of which lay the eroded 
gastroduodenal artery. He also described the post- 
mortem findings in a boy of 3} years who had a 
posterior duodenal ulcer, but who had shown no 
evidence of bleeding during life. 

Samueb Cooper of University College Hospital had 
previously described 2 similar cases in 1839, and in 
1840 James Long of Liverpool had reported 2 young 
women with burns who had perforated duodenal 
ulcers. These two descriptions appeared in papers on 
the post-mostem changes found in burning accidents, 
but it was Curling who pointed out the specific con- 
nection letween this type of ulcer and the burn injury. 
He entitled his paper "On acute ulceration of the 
duodenum in cases of burn', and may justifiably be 
considered to be the person who established the 
existence of this striking and serious complication of 
burns and scalds. 

An example of such an ulcer in a 2-year-old boy 
has recently been seen at the Royal Aberdeen Chil- 
dren's Hospital, and this was the first Curling's ulcer 
to be seen in the course of treating some 3000 burns 
and scalds which required admission to hospital. It 
would appear therefore that, in spite of being so well- 
known, Curling's ulceration is a rare event, and this 
experience has prompted the present review of the 
condition. 


Case report 

G. W. was a boy of 24 years. On August 1973 he set fire 
to a vinyl settee on which he was playing with matches. About 
4 hours later he was admitted to the Royal Northern Infirmary, 
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e ihverness, under the care of Mr G. S. Anderson, where he 
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was found to have flame burns of his face, the front of his 
trunk and all four limbs. Approximately 50 per cent of the 
body surface was burnt, of which 25 per cent was deep burn- 
ing, including the whole of the hands, abdomen, thighs and 
the dorsum of the feet. He weighed 15 kg. 

The treatment during the shock period followed orthodox 
lines except that the patient developed stridor, which was 
treated by humidification of inspired air and administration 
of 300 mg of hydrocortisone intravenously over a period of 
12 hours on the day of admission. There was no hypotension 
during the shock period and the treatment is summarized in 
Table l. 


on the sixth day the temperature was 39 °C, pulse 120/minute, 
haemoglobin 11:8 g/100 ml, PCV 30 per cent and serum urea 
43 mg per cent. His general condition was good. There was 
burn eschar over the whole of the face, chest, abdomen, arms, 
hands and the front of both legs and feet; the burns of the 
hands were exceptionally deep. Wound swabs grew Sraphy/o- 
coccus albus only. 

On the eighth day the hands and legs were dressed with 
sulphamylon, and the remainder of the burns exposed. It 
was first noted on this day that the patient was reluctant to 
eat and from this time onwards food and drink were increas- 
ingly refused. His temperature remained around 39°C and 
pulse 120-130/minute. On the eleventh day the temperature 
suddenly fell to 36 *C and then to 35-3 °C (Fig. 1). At 4 p.m. 
on the twelfth day (4 September) the pulse suddenly rose to 
170, then 180/minute, and he became very pale and passed 
two large stools of clotted blood. A central venous catheter 
was rapidly introduced and 400 ml of Hartmann's solution 
and | litre of blood were transfused over the next 5 hours. 
During that time blood pressure was maintained but further 
dark red stools were passed, followed by a remarkable 90-cm 
length of pure clotted blood bearing the imprints of the valvulae 
conniventes of the small intestine, and further clots were 
passed throughout the evening. A litre of blood was trans- 
fused between 11 p.m. (4 September) and 2 a.m. (5 September), 
but red clots continued to pass per rectum. It was concluded 
that the source was probably a duodenal ulcer and that 
bleeding was continuing at such a rate that surgical arrest 
was essential. Operation was commenced at 3 a.m. on the 
thirteenth day after burning. 

A right paramedian incision was made through the tough 
burn eschar. The duodenum was distended with blood and 
clot, and blood was present throughout the small and large 
bowel. An incision across the pylorus revealed a deep posterior 
ulcer of the first part of the duodenum, and the gastroduodenal 
artery was bleeding briskly in its base (Fig. 2). The axterve 
was under-run with three Dexon sutures, much clot was 
evacuated by sucker from the stomach and duodenum and 
the incision was closed as a Finney pyloroplasty. Substantial 
anterior and posterior vagal trunks were identified and 
crushed with artery forceps. A drain was inserted and the 
wound was closed with Prolene. with deep retention sutures 
of nylon. A further L-5 litres of blood were transfused during 
the operation. Later that day the haemoglobin was 16 g per 
cent and during the 24 hours after operation 1200 ml of urine 
were passed. Intravenous feeding was commenced from the 
time of operation, and on the third day after operation oral 
Nuids were started. There was no sign of recurrent haemor- 
thage after the operation. 

Partial collapse of the apex and lower lobe of the right 
lung gave rise to some anxiety at this time, but this problem 
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settled with frequent physiotherapy. Also at this time consider- 
abl@suppuration began to be evident under the burn eschar, 
.especially over the arms and hands, and swabs yielded a 
profuse growth of Staphylococcus pyogenes and Escherichia 
coli. 

On the fourth postoperative day it was evident that sup- 
puration around the burn eschar was worse and that the 
laparotomy wound was not healing, in spite of continued 
intravenous feeding. On the following day a trickle of bile 
was seen along the drain track and this became obvious on 
the following day, and so oral feeding was discontinued. 
It was now clear that there was total failure of healing of 
the laparotomy wound, and there was widespread sepsis 
under the burn eschar. The boy’s condition deteriorated 
steadily, with spreading pneumonic changes in both lungs, 
and he died on the twenty-third day after burning. 


Definition and pathology 

The ulcer seen in this patient was similar to those 
described 133 years ago by Curling, and by many 
other surgeons and pathologists since then. However, 
over the years the eponym ‘Curling’s ulcer’ has been 
widely but incorrectly used as a general term covering 
all forms of gastroduodenal (and even oesophageal) 
ulceration associated with burns and scalds. Examples 
of these different ulcers were described even before 
the papers of Cooper, Long and Curling. Swan (1823) 
was the first to describe gastric erosions. Dupuytren 
(1832) reported a 27-year-old portress, 4 months’ 
pregnant, who fell asleep in front of the fire where her 
clothes caught alight; she died within 48 hours, with- 
out showing signs of bleeding, and at autopsy multiple 
small ulcers were seen in the stomach. 

Further studies, largely in post-mortem series, have 
shown considerable differences between these gastric 
and duodenal ulcers (O'Neill et al., 1967; Sevitt, 
1967; Thomsen and Sørensen, 1968). 

|. Gastric ulcers were roughly twice as common as 
those in the duodenum. 

2. The gastric ulcers were superficial in character. 
About one-third of them were multiple, tiny and dis- 
seminated, while the other two-thirds were either 
single erosions or zones of irregular erosion. By con- 
trast, the duodenal ulcers were deeper. About two- 
thirds were single, posterior and penetrating; the 
other one-third was multiple but one ulcer was always 
on the posterior wall. 

3. Sevitt (1967) found that the gastric ulcers charac- 
teristically occurred shortly after injury and that the 
incidence was related to the severity of burning. Duo- 

e denal ulcers tended (especially in children) to occur 





Curling's ulcer 


after the first week and to have a maximal incidence 
in those whose burns involved 50 per cent or less of - 
the body surface. i ; 

4. In children there was a preponderance of duo- ee 
denal ulcers. Abramson (1964) surveved 90 reports of 
post-mortems on children and found that in 80 the 
ulcer was in the duodenum and the majority of these 
were single, posterior and penetrating. 
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Fig. 1. Temperature and pulse chart for the period 
before and after haemorrhage from Curling’s ulcer. 
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Fig. 2. Photograph during laparotomy. The incision 

through the pylorus and duodenum is held open by forceps 
and retractors; the stomach is held up in the centre of the , 
upper half of the photograph. A sucker enters from 

the right upper corner and its tip lies in the ulcer crater, 
keeping it clear of blood. Clot can be seen just below 

the lower rim of the ulcer. 


Table I: FLUID INTAKE AND OUTPUT ON THE 4 DAYS AFTER BURNING 





Period Fluids T oro Volume 
of time by mouth Intravenous fluids of urine 
Date (hr) (ml) Blood Plasma 5% Dextrose Ringer-lactate Mannitol 10°, (ml) 
23 August 12 170 — 1200 — 400 100 250 
24 August 12 430 — 800 400 - z 255 
12 780 — 400 — 400 430 
25 August 12 170 -— — 1000 — 350 
. 12 470 400 400 € - 120 s 
. 26 August 12 140 — — 500 100 — 440 
12 220 -— — 500 500 — 355, " 
: 64 
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.There is much to suggest that these true Curling's 
duodenal ulcers are a specific complication of burns, 
but Lewis (1973) has pointed out that very similar 
ulcers also occur in children with brain stem com- 
pression due to tumours or injury. She reported 16 
neurosurgical patients between 3 and 12 years of age 
with alimentary bleeding; 8 required operation to 
stop the bleeding and 7 of these had posterior pene- 
trating ‘ulcers with erosion of the gastroduodenal 
artery. 

It is also noticeable that the multiple gastric ulcers 
and erosions seen in burns bear a strong resemblance 
to the stress ulcers seen in other severe injuries. 

It should be emphasized that the majority of ulcers 
in burned patients are only discovered as an incidental 
finding at post-mortem examination. Sevitt (1967), 
for instance, performed autopsies on 291 burned 
patients and found 25 acute duodenal ulcers and 42 
gastric erosions but only in 3 of the patients with 
duodenal ulcer had haemorrhage occurred during life. 

Clinical evidence of acute ulceration as manifested 
by overt haemorrhage (or occasionally perforation) 
is in the authors' experience very rare, and this rarity 
contrasts strongly with some North American experi- 
ence. Therefore, further investigation of the incidence 
of alimentary tract ulceration after burning accidents 
has been carried out. 


Incidence 


' Great Britain 


A letter was sent to a senior consultant in each of 
the major burn units, seeking information about the 
Occurrence of gastroduodenal ulceration and the need 
for operative intervention to stop haemorrhage. Four- 
teen centres replied and the information is summarized 
in Table If. The annual number of admissions to these 
units varies but most admit between 100 and 200 
new patients each year, and the survey extends back 
over 15 or more years of experience. This means that 
the total number of burned patients being surveyed 


is over 30 000, and yet there is only evidence of 18 
patients with memorable bleeding. The dramatic 
nature of the events suffered by the patient reported ' 
here would make it unlikely that experienced surgeons 
would forget similar occurrences, and therefore this 
survey probably reflects the true incidence of bleeding 
Curling's ulcer in Great Britain. 

The experience at the Burns Unit of the Birming- 
ham Accident Hospital is particularly well docu- 
mented. During 1948-65 Sevitt (1967) carried out an 
autopsy examination on 291 of the 477 patients dying 
in the unit. He found that 68 patients had ulceration 
of the stomach or duodenum but only one, a girl of 
3 with 30 per cent burns, had died from haemorrhage, 
which occurred suddenly on the twenty-second day 
from a classic Curling’s ulcer. Two other patients 
bled during life but died with septicaemia, and one 
man who died suddenly on the twelfth day was found 
to have a perforated anterior duodenal ulcer which 
had been silent during life. There was no clinical 
evidence of haemorrhage—except possibly coffee- 
ground vomiting—-in any of the 42 patients with 
gastric ulceration. The paper of Bull (1971) shows that 
the Birmingham Burns Unit has an annual admission 
rate of some 320 adults and children, so that during 
the years 1958-65 about 5760 patients were admitted. 
With 477 deaths the mortality rate was about 8:3 per 
cent, the incidence of gastric and duodenal ulceration 
among post-mortems was 9 per cent but the occur- 
rence of overt bleeding was limited to 3 patients 
among 3760 patients, and only | patient died from 
alimentary haemorrhage. 

A rather similar incidence was found in the only 
other relevant report from the British Isles during the 
past 20 years, Choudhury (1963) reviewed 2165 chil- 
dren admitted to a burns unit in Manchester between 
1934 and 1961. There were 68 deaths (3 per cent) and 
among these were the only 2 children to show melaena: 
one had a true Curling's ulcer and the other an ulcer 
on the greater curvature of the stomach. Braithwaite 


Table H: SUMMARY OF INFORMATION OBTAINED FROM BURN CENTRES IN GREAT BRITAIN 








Approximate Known clinical 
^ No. of patients cases of 
Region Burn centre admitted Curling's ulcer 
England 
SW Metropolitan Roehampton 3 000 2 
SE Metropolitan East Grinstead 2 000 2. 7 
NW Metropolitan Mount Vernon 3 000 0 
Wessex Odstock 3 000 4 
Western Frenchay 1 000 0 
South Wales Chepstow 3 000 i) 
Midlands Birmingham Accident 6 000 3 
Yorkshire Pinderfields 2 000 2 
Manchester Booth Hali 2 000 2 
Withington 1 000 0 
Newcastle Royal Victoria | 000 Qe 
Scotland 
Edinburgh Bangour 2 000 0 
g: Sick Children’s 2 000 2 
Eastern Bridge of Earn 300 0 
North Eastern Aberdeen Hospitals 1 000 I 
Total 32 500 18 





and Beales in 1949 reported | true Curling's ulcer 
. amdhg 1500 burns seen in Newcastle. 

- The overall incidence of gastroduodenal ulceration 
in burns in Great Britain is therefore about | in 1000 
or less. 


Denmark 

Thomsen and Sørensen (1968) and Sørensen and 
Thomsen (1969) reported the experience of the burns 
unit which admits all patients over 16 years old from 
the municipality of Copenhagen and which also 
admits each year some 50-75 severely burned patients 
from other parts of Denmark. They reviewed 1136 
admissions from Copenhagen and found evidence of 
gastro-intestinal bleeding in 11. Reviewing the whole 
work of the unit over an 8-vear period, they found 
that only 3 patients among 1326 admissions required 
active treatment for bleeding—-one man required a 
transfusion of 4 litres of blood and then stopped 
bleeding, one required a partial gastrectomy for 
multiple gastric erosions and one had a true Curling's 
ulcer which was treated by suture of the gastroduo- 
denal artery, vagotomy and pyloroplasty. All these 
3 adult patients survived. 


Sweden 

Arturson(1964) reported the treatment of 669 consecu- 
tive cases from Uppsala and its environs from 1951- 
61. Two fatal cases had gastro-intestinal bleeding. 


Italy 

Grisotti et al. (1971) treated 2300 burned patients in 
Milan over a period of 5 years; 883 (38 per cent) had 
burns involving 30 per cent or more of the body. 
Sixty-six autopsies were performed and no Curling’s 
ulcers were found, although in 3 there were multiple 
gastric erosions. Among the survivors, 18 had haema- 
temesis or melaena but none required operative treat- 
ment. These workers stressed the importance of early 
feeding of burned patients. 


Czechoslovakia 

Vrabec et al. (1971) reported the experience of the 
Burns Unit, Charles University, Prague, where 10 477 
patients were treated during 1953-70. Post-mortem 
examinations of 377 fatalities revealed 29 examples 
of gastro-intestinal ulceration. There were 4 true 
Curling’s ulcers, and 7 patients with single and 13 
with multiple gastric ulcers; 5 patients had ulcers in 
both the stomach and the duodenum or colon, Only 
2 of these patients died of bleeding and one of perfora- 
tion, the remainder dying of septicaemia or burn shock. 
Among more than 10 000 survivors, 7 showed ‘positive 
clinical symptoms’ of gastroduodenal ulceration. 


South Africa 

Levin (1929) commented on experience over 13 years 
in the Government Mortuary, Johannesburg, which 
conducted about 1000 autopsies each year. A careful 
search fof ulceration in deaths due to burning had 
been maintained but only 2examples had been found— 
both duodenal ulcers in children. 


Curling’s ulcer. 
. 
Australia l 
Biggs and Clarke (1964) reviewed 794 children treated 
at the Royal Children’s Hospital, Melbourne; one 
child showed gastro-intestinal haemorrhage. 


United States 

Jackson and Lee (1963) reported on 629 burned 
patients treated in Memphis, Tennessee, of whom 
242 had burns involving more than 20 per cent of the 
body surface. Forty autopsies were performed and 
15 gastric or duodenal ulcers were ‘ound, but only 
in 2 cases did haemorrhage cafse death, although it 
may have been contributory in another 3. 

Ryan et al. (1965) studied 1022 patients in New 
Orleans between 1957 and 1962. A clinical diagnosis 
of gastric or duodenal ulceration was made in 36 
patients (3-5 per cent), and this was confirmed in 30 
who came to autopsy. 

Recent reports from the US Armes Research Unit 
at the Brooke Medical Center, Texas, have given a 
much higher incidence of gastroduodenal ulceration 
than elsewhere. The latest report (Pruitt and O'Neill, 
1971) showed that among 2951 burned patients treated, 
346 (11:7 per cent) gave evidence of gastgoduodenal 
ulceration, and this group had a mortality rate of 77 
per cent. In 246 patients the site o? ulceration was 
confirmed; in 115 the ulceration was in the stomach 
and commonly multiple, while 91 had duodenaf ulcers, 
which were mostly single. Forty-three patients rë- 
quired urgent surgery: in 36 for continued severe 
haemorrhage and in 7 for perforation. Partial gastrec- 
tomy, or antrectomy with vagotomy. was done in 34 
patients, and 16 of the 43 survived. 


Middle East War, 1973 

A brief report from Haifa (Mirschowitz and Mahler, 
1974) on 61 burned casualties from tank warfare 
stated that 4 patients had gastro-iniestinal haemor- 
rhage, 2 of whom required surgical arrest of bleeding. 
One patient had a classic Curling’s uleer and the other 
had a bleeding ulcer in the ascending colon and re-. 
quired hemicolectomy. The general pdlicy was one 
of early burn excision with immediate skim cover, 
and of the 61 patients, only 4 died, all with 95-100 
per cent burns. 


Curling's ulcer in childhood 

There are only a few accounts of this condition in the 
literature and very few records of successful surgical 
treatment. The reports of Biggs and Clarke (1964), 
who found ! case among 794 childrer, and of Choud- 
hury (1964), who reported 2 cases among 2165 
children, have already been mentioned. 

Harkins made the first full survey of the condition 
in 1938 and it was reviewed in detail by Abramson 
in 1964. Abramson found 90 autopsy cases in the 
world literature, of which 80 were duodenal ulcers, 
the great majority of these being true Curling’s ulcers. 
Forty-four of the 90 ulcers had blec during life and 
12 had perforated. Three children recovered with 
non-surgical treatment of their ulcer haemorrhage, 
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but only 2 survived who required surgical arrest of į 
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the haemorrhage. Lasserre (1960) was the first person 
to record a successful operation on a Curling's ulcer; 
he treated a 6-year-old girl with 24 per cent burns of 
the buttocks, back and thighs who had repeated 
melaena from the third to the twentieth days after 
burning. On the following day she had a barium meal 
examination which showed a duodenal ulcer, and at 
operation a classic Curling's ulcer was found, although 
it was not actively bleeding. A Polya partial gastrec- 
tomy was done, with smooth recovery, Abramson 
(1964) had a similar experience in a [0-year-old boy 
with 30 per cent burn$ who had melaena and repeated 
transfusions from the seventh to the seventeenth days, 
when he needed 1500 ml of blood to replace the 
continued loss. At operation an ulcer in the antero- 
superior wall of the first part of the duodenum was 
found and excised, but the profuse bleeding came 
ffom a posterior penetrating ulcer, and so the gastro- 
duodenal artery was under-run, the right gastric artery 
tied off and the incision in the duodenum closed. The 
boy did not bleed again and recovered. 

Chenoweth and Dimick (1965) described a 3-vear- 
old girl with 50 per cent flame burns who had a 
melaena og the fourth day and who began to bleed 
furiouslv on the sixth day, blood running out of her 
mouth. She was so shocked that her abdomen was 
opened without anaesthesia and a classic Curling's 
ulcer Was found—not only was the gastroduodenal 
artery spurting but the ulcer had perforated into the 
peritoneal cavity, so a Polya gastrectomy was per- 
formed, after under-running the bleeding artery. The 
child did well initially but later succumbed to pseudo- 
monas septicaemia; she had begun to eat and the 
anastomosis was well healed at autopsy. 

Bruck and Pruitt (1972) reviewed their experience 
at the Beooke Center, Texas, where they had treated 
477 burned children during 1959-71, and had seen 63 
(13 per cent) examples of gastroduodenal ulceration, 
of whom 53 had died. Thirty-two had shown clinical 
evidence of ulceration, 14 having had massive bleed- 
ing and the others lesser degrees of bleeding. Four 
had clinically silent perforations, 2 being found at 
operation and 2 at autopsy. Five children had re- 
quired operation for continued severe bleeding and 
all had died. 

It appears, therefore, that only 2 children have so 
far been successfully treated by surgery for continued 
haemorrhage due to a Curling's ulcer. 


Discussion 

It is remarkable that so well known a condition as 
Curling's ulcer should prove on investigation to be 
such a rarity in clinical practice in Great Britain. 
There is a higher incidence if ulceration is sought at 
post-mortem examination, but it appears that thou- 
sands of burns can be treated without evidence of 
gastroduodenal haemorrhage or perforation. A very 
similar situation obtains in other European countries, 
where large series from Scandinavia, Italy and Czecho- 
slovakia showed an incidence of 0-23 per cent of 
clinical bleeding among 14 580 patients admitted to 
hurns units in these countries. 


One report of a higher incidence comes from Ryan 
et al. (1965) in New Orleans. They treated 1022 
burned patients and made a clinical diagnosis of 
"Curling's ulcer in 36, an incidence of 5 per cent. 
However, among these were 351 patients in whom 
norethandrolone (an anabolic steroid) had been freely 
used, and these patients contributed 26 of the 36 
ulcers. 

The reports of high incidence of ulceration come 
from military sources: a small and possibly unrepre- 
sentative report from Israel on tank warfare casualties, 
and a much larger long term survey from the US 
Army Surgical Research Institute. It is interesting 
that when this Institute started its reports in 19353 
(Weigel et al., 1953) the incidence of "Curling's ulcera- 
tion’ was less than 1 per cent, and in 1957 among 
1000 burned patients it was 2 per cent (Hummel et 
al., 1957), but in 1972 an incidence of 11 per cent was 
reported. Even when care is taken to exclude multiple 
erosions, the incidence of true Curling's ulcer is still 
much higher in the US Army Institute reports than 
in European and Australian reports, and there appear 
to be three possible reasons for this discrepancy. 


|. Administration of corticosteroids 

It is known that endogenous secretion of cortico- 
steroids is a factor in the causation of stress ulcers, 
and a burn is a severe form of stress and leads to 
marked adrenal cortical secretion. Administration of 
corticosteroids for therapeutic reasons might, there- 
fore, be expected to increase the risk of ulceration. 
The patient reported here received hydrocortisone 
for 12 hours in an attempt to diminish upper respira- 
tory tract oedema, norethandrolone was freely used 
among the patients of Ryal et al. (1965) and Lasserre’s 
(1960) patient received cortancyl. These facts may be 
significant. It is unusual nowadays for corticosteroids 
to be given except for a specific indication such as 
laryngeal oedema, and there is no evidence that 
the US Army patients were generally treated with 
corticosteroids. 


2. Infection 

It has been said in the past that infection increases 
the risk of alimentary ulceration in burns, but there 
is no direct evidence to support this. O'Neill et al. 
(1967) at the US Army Institute specifically investi- 
gated this point and found no evidence to support it, 
infection was not noticeable in the present patient at 
the time that he bled. 


3. Differences in shock treatment 

This is one aspect of burns therapy in which there is 
a clear difference between the prevailing practice in 
the United States and the United Kingdom. In Britain 
there is a general tendency to give relatively large 
volumes of plasma or other colloids in order to main- 
tain not only the urine volume but also the blood 
volume, haematocrit and blood viscosity as near to 
normal levels as possible (Muir and Barclay, 1974). 
in the United States the tendency is to give relatively. 
large volumes of electrolyte solutions, with little or 
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no qplloid during the shock phase. Use of this régime 
has been shown to yield a high rate of survival during 
the period of shock, coupled with an ample urinary 
output. It is clear, however, that this type of manage- 
ment is associated with low blood volumes and a 
high haematocrit and blood viscosity (Moyer and 
Butcher, 1967). Even in the presence of a high urine 
output, it is apparent that these conditions could be 
associated with poor flow in the visceral microcircula- 
tion. It is possible in these circumstances for micro- 


vascular occlusion to occur in the vulnerable area of 


the first part of the duodenum, so exposing it to the 
progressive effects of peptic digestion which will 
declare itself clinically some days or weeks later. 
Friesen (1950) was emphatic that, in experimental 
burns of dogs, it was haemo-concentration which was 
the most consistent factor associated with the occur- 
rence of gastroduodenal ulcers. 

When gastroduodenal ulceration occurs it can 
transform the prognosis of a burn. Bleeding from the 
eroded gastroduodenal artery is, naturally, fierce and 
surgical treatment is likely to be essential. The diffi- 
culties of operating through a deeply burnt abdominal 
wall are considerable, although not insuperable, as 
Abramson (1964) has shown. The essential procedure 
is to under-run the bleeding vessel with a non-absorb- 
able suture—in the present case Dexon was used in 
the belief (Miller, 1974) that it would retain tensile 
strength longer than catgut but eventually be absorbed. 
Most surgeons have carried out ulcer-type operations 
to diminish acidity: however, Wilson et al. (1938) 
found acid secretion to be diminished in the first 2 
weeks after burning in children, and both O'Neill et 
al. (1967) and Sevitt (1967) found a high incidence 
of bacterial invasion of the ulcers seen at autopsy, 
which argues against hyperacidity. The logic of per- 
forming acid-reducing operations is therefore question- 
able, and Abramson (1964) simply under-ran the 
bleeding artery through a duodenotomy and closed 
this incision. His case is one of only 2 children known 
to have survived surgery for bleeding Curling's ulcer, 
so that there is a good case for limiting the surgical 
procedure to the one which will secure haemostasis 
in the simplest and speediest manner. 
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A comparison between suction and corrugated 
drainage after simple mastectomy: a report 


of a controlled trial 


SUMMARY 

A randomized prospective trial of closed suction wound 
drainage compared with corrugated wound drainage 
after simple mastectomy for early breast cancer (lesion 
confined to the breast and without skin ulceration) is 
reported. Fifty-one patients were admitted to the study 
and there was no difference between the two groups 
with respect to local complications such as infection, 
skin necrosis and collection under flaps and wound 
healing. Dressings require to be performed significantly 
less frequently with suction as opposed to corrugated 
drainage and suction drains were removed significantly 
sooner than corrugated drains, It is concluded that 
closed suction wound drainage should be used after 
simple mastectomy. 


TEXTBOOKS of operative surgery advise that simple 
mastectomy wounds should be drained to prevent the 
collection of haemoserous fluid under the skin flaps. 
The traditional method of wound drainage employs 
one or more lengths of soft rubber or plastic which 
drain into dressings, while recently Farquharson 
(1972) has suggested that suction drainage can be 
used. Murphey (1947) introduced suction drainage 
after radical mastectomy, and Redon (1955) devised 
a simple wound evacuation unit which the patient 
can easily carry herself. However, any evaluation of 
the efficiency of the different methods is seldom 
undertaken. Many surgeons have their own, often 
strongly held, views on which of the available drainage 
methods is desirable and efficacious after mastectomy, 
and the result of a questionnaire distributed to all 
registrars, senior registrars and consultant surgeons 
in the City and General Hospitals, Nottingham, is 
reported below. Morris (1973) found that suction 
drainage was associated with a faster rate of wound 
healing and a reduction in the incidence of wound 
infection, breakdown and necrosis when compared 
with static drainage after radical mastectomy for early 
breast carcinoma (lesion confined to the breast and 
without skin ulceration). In current surgical practice 
radical mastectomy is being performed less frequently; 
the commonest surgical procedure for early breast 
carcinoma is now simple mastectomy. It was therefore 
decided to carry out a controlled prospective trial 
into the value of corrugated plastic drains and closed 
suction drains after simple mastectomy. 


: ^» 
Patients and methods 
A questionnaire was circulated to all surgical registrars, 
senior registrars and consultant surgeons at the City 
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and General Hospitals, Nottingham, inquiring into 
their preferred method of wound drainage after simple 
mastectomy. They were also asked if they had changed 
their method during their career and if so, why? 

Since | October 1972 patients submitted to simple 
mastectomy for early breast cancer while under the 
care of the Professorial Surgical Unit at the City and 
General Hospitals, Nottingham, were included in the 
study. In order to standardize techrique operations 
were performed by consultant and senior registrar 
staff of the Professorial Surgical Unit. Registrars and 
senior house officers occasionally performed the 
mastectomy at a suitable stage in thew training. 
Haemostasis was achieved with diathermy and suture 
ligation. Where possible, the mastectomy was per- 
formed through a transverse incision according to 
the description of Farquharson (1972). In order to 
randomize the study the departmental secretary was 
contacted during the operation and she drew a card 
which determined which drainage system was used. 
Only women were admitted to the study and there 
was no upper age limit. 

When appropriate, two corrugated plastic drains 
(Portex, corrugated drainage sheeting, 250 x 25 mm, 
was split into two strips) were inserted. They were 
brought out dependently about 10-15 cm apart and 
they stretched to the top of the upper flap. Two suc- 
tion drains (Redivac wound closure apparatus, No. 
1800, 600 mm Hg complete vacuum of 500-ml bottle, 
Zimmer Orthopaedic Ltd) were similarly placed. With: 
the vacuum drainage system, the vacuum bottles were 
re-vacuumed by the ward staff as required* so. that 
suction was always available until the drains were 
removed. All dressings were held in place by a breast, 
bandage. 

A pro forma was constructed to show the volume of 
fluid in the drainage bottle and the number of times 
dressings were performed each day. The corrugated 
drains were shortened when on clinical grounds the 
drainage appeared to be abating. The suction drains 
were removed when drainage was less than 5 mi per 
24 hours. The length of time the drains were in place 
was recorded. The presence or absence of a sub- 
cutaneous collection was noted. Any fluid aspirated 
from the wound was submitted te bacteriological 
culture. Wound dehiscence, necrosis of skin flaps or 
wound sepsis was also recorded. The incidence of 
postoperative chest infection was noted. Stitches were . 
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Table I: FREQUENCY OF DRESSINGS, LENGTH OF 
DRAINAGE AND TIME OF SUTURE REMOVAL 





Suction Corrugated 
drains S drains 
(n= 24) (n= 27) 
dressings/day t= 3-88, P000! 
Drains in situ 4-79 EM 1-66 6:55 i 1-33 
(d) t= 418, P0001 
Stitches re- 9-9] -i- 0-65 10-28 = 0-93 
moved (d) f= 1-15, NS 


NS, Not significant. 


Table H: COMPLICATIONS 


Suction drains Corrugated drains 


Complications (n = 24) (n= 27) 
Medical 
Wound collections 2 2 
Number of collections f 1 
* infected 
Infected ooze from drain — 2 
site 
Skin flap necrosis 2 — 
Chest infection eee i 
Total 4 5 
Method é 
Broken bottle i 
Drain lost in wound so I 
Total 1 i 
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Table HI: VOLUME OF FLUID DRAINED BY SUCTION 
DRAINS 
Volume (ml) 





Day after mastectomy Mean s.d. Range 
1 135-72 15-350 
2 62+ 27 15-100 
3 41: 38 0-100 
e 


removed when clinically indicated and this time was 
recorded. The frequency with which the dressings 
were performed while the sutures were in place was 
used in calculating the results. Before this study was 
undertaken, the surgical and nursing staff were 
routinely using both drainage systems. 


. 
Results 


Questionnaire 

"Fifteen out of the 20 forms distributed were returned. 
Two surgeons were using corrugated drains and the 
remaining 13 were using suction drains. Seven had 
changed from using corrugated to suction drains and 
from their comments it appeared that this change 
had been prompted by opinion rather than data. 
Twelve out of the 15 used two drains of their chosen 
system and 4 were using breast bandaging as a 
routine. 


Controlled trial 

Fifty-one patients were admitted to the study and 24 
were treated with suction drains and 27 with corru- 
gated drains. The average age of the patients with 
suction drains was 62:2 + 12:6 (s.d.) years while that 
of patients with corrugated drains was 57:7 + 15-0 
years. This difference is not statistically significant. 


Table I shows that patients with corrugated drains 
required 1-02 € 0-30. dressings on average per® day . 
while those with suction drains needed only 0-71 +0-19 
dressings per day. This difference is statistically signi- 
ficant (P< 0-001). Suction drains were removed after 
4-79+ 1-66 days while corrugated drains remained - 
in place for 6:55 + 1-33 days. This difference is statisti- 
cally significant (P< 0-001). There was no difference 
between the corrugated and suction drain group for 
the time of suture removal. 

Table lI shows that the surgical and methodological 
complications were similar with each drainage method. 
The two methodological complications were not fol- 
lowed by other complications, and the drain which 
was lost into the wound was satisfactorily recovered 
with minimal difficulty. 

Table IIl shows the volume of fluid collected for 
the first 3 days after the operation by suction drains. 


Discussion 

The questionnaire showed that the majority of 
Nottingham surgeons were already using suction 
drains and many had been converted to this method 
from corrugated drains. From comments given in 
their questionnaire it was obvious that it was subiec- 
tive opinion and not objective data which had pri- 
marily dictated their choice. Indeed there appears to 
be only one other trial (Morris, 1973) of wound 
drainage methods available and this was concerned 
with radical rather than simple mastectomy. Silvis 
et al. (1955) reported excellent results in a consecutive 
series of radical mastectomies where suction drains 
had been used, and both Raffel (1952) and Sanders 
and Kinnaird (1958) reported and advocated the 
technique of suction drainage after radical mastec- 
tomy but gave minimal data to support their conclu- 
sions. Thoren (1964), in a consecutive study, found 
that suction drains were better than non-suction 
drains after radical mastectomy. Thus, it seems that 
the present study may be the first to compare cor- 
rugated and suction drains after simple mastectomy, 
which is now the commonest operation performed for 
earlv breast cancer. 

There was no difference in the complication rate 
when suction or corrugated drains were used (Table 
IT). This contrasts with the findings of Morris (1973), 
who reported faster wound healing when suction 
drains were used, but in his study the operation, pere 
formed was radical mastectomy. In the present study 
healing as judged by the time when the sutures were 
removed was similar in both groups (Table I1). Thus, 
the main advantages of suction compared with cor- 
rugated drainage were to be found in the routine 
management of the wound. Dressings require to be 
performed less frequently (Table 1), and this must 
be welcomed by both the patient and the nursing 
staff, 

It should be remembered that drainage gives rise 
to an increased incidence of wound infection (Public 
Health Laboratory Service Report, 1960; National 
Research Council, 1964), but it has not yet been 
established with certainty whether suction drainage 


reduces this risk (Medical Research Council Sub- 


. committee, 1968), In the present study 3 infected 


wounds occurred in the corrugated drainage group 
and only ! in the suction drainage group. 

We think that these differences between the two 
groups with respect to the frequency of dressings and 
the time that the drains were in place are valid and 
are not due to nursing competence and preference, as 
in the 9 months before this trial was commenced care 
was taken to establish that the ward staff at the City 
and General Hospitals were proficient in the manage- 
ment of both types of drain. 


Morris (1973) noticed that the accumulation of 


pockets of fluid was greatest when suction as opposed 
to static drainage were used, but this was not the 
finding in the present study as there were only two 
collections recorded in each group. Morris (1973) 
also used breast bandaging in both groups and this 
difference between the two studies may perhaps be 
explained by the operations performed. Radical 
mastectomy produces larger flaps than simple mas- 
tectomy and it may be that Morris (1973) needed more 
than two suction drains to prevent accumulation of 
fluid pockets. 

Both groups in the present study had breast 
bandages applied in an attempt to reduce another 
variable between the two groups. Breast bandaging 
can be criticized as it may constrict the chest wall and 
lead to postoperative chest infection. However, only 
| chest infection (cough with positive sputum culture, 
elevated temperature and an abnormal chest X-ray) 
was detected in the routine management of these 51 
patients, No special investigations were undertaken 
into chest infection in this study and it is possible 
that some mild infections may have been overlooked. 

It is acknowledged that breast bandaging may be 
criticized as unnecessary in the suction drainage group 
(Silvis et al., 1955; Thoren, 1964). It could be sug- 
gested that bandaging was an important factor in 
keeping the complication rate low and equal and 
that the drains only affected the management of the 
dressings. However, Thoren (1964) found that the 
use of suction drains after mastectomy resulted in 
less bulky dressings and the abandonment of com- 
pression bandaging. He found no increase in wound 
complications. 

Weighing of dressings in the corrugated drainage 
group was not undertaken so as to help keep the study 
simple. However, the volume of drainage in the suction 
drainage group was measured, and during the first 24 
hours between 15 and 350 ml were collected with a 
mean volume of 135 ml (Table III). Similar drainage 
volumes after radical mastectomy with suction drains 
were reported by Raffel (1952) and Silvis et al. (1955). 
There is no reason to assume that a similar volume 
was not discharged into the dressings of the corrugated 
drainage group. This discharge must inevitably cause 
some discomfort and distress to patients. 

Patient comfort is important and 2 patients in this 
study received both types of drainage system. One 
patient had had a previous simple mastectomy with 


Drainage after simple mastectomy 


suction drains prior to commencement of the trial 
and was subsequently drawn in the trial for corrugated 
drains when she returned for a second simple mas- 
tectomy. She was most emphatic that she preferred 
suction drains rather than corrugated drains. The 
second patient received corrugated drains at her first 
simple mastectomy and suction drains at her second 
simple mastectomy and she also expressed preference 
for suction drains, but her advocacy was less forceful. 

The economics of the two drainage methods were 
not investigated. However, it ig obvious that corru- 
gated drains caused more work for the nursing staff. 
Thus, suction drains require less dressings and less 
nursing staff time than corrugated drains. It could be 
argued that the use of corrugated drains after simple 
mastectomy should be abandoned on the basis of the 
present study on economic grounds alone, This is an 
aspect of postoperative care which is almost entirel¢ 
neglected in assessments of operations. 
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Pleural empyema in association with renal sepsis 


A. D. IRVING AND M. A. TURNER* 


SUMMARY 
Five cases of pleural empyema in association with peri- 
nephric abscess or renal infection are presented. This 
represents 4 per cent of a series of 122 pleural empyemas, 
or 30 per cent of empyemas with subdiaphragmatic 
aetiology. 

It is suggested that the renal tract should be investi- 
gated in all cases of recurrent or non-resolving pleural 
empyema of uncertain aetiology. 


EMPYEMA in association with perinephric abscess is 
generally considered uncommon owing to the relative 
rarity of perinephric abscess and the thickened layer 
of tissue which separates the kidney from the pleural 
space, protecting the latter from direct upward spread. 
However, the kidney may be a more frequent cause 
of empyema than is generally recognized. 


. 

Patients and methods 

During a survey of 122 cases of pleural empyema 5 
cases associated with primary renal infection were 
collected. The records of all patients with pleural 
empyema seen between 1955 and 1972 at the Western 
Infirmary, Glasgow, were scrutinized. Fifteen cases 
(12 per cent) were associated with subdiaphragmatic 
sepsis and S of these had primary renal infection. 
Excluded from this group were cases with coincident 
lung infection, the criteria for this infection being 
positive bacteriological culture from the sputum 
associated with radiological changes in the lung. 
Diagnosis of the empyema was confirmed by pleural 
aspiration, "t&oracotomy or post-mortem examination. 
Acceptance of the case as having renal space infection 
depended on the perinephric abscess or renal infec- 
tion being proved by bacteriological culture, by 
demonstration of a direct communication. between 
the empyema and an. infected renal space or by 
autopsy. A brief clinical account of the 5 cases 
follows. 


* 


Case reports 


Case 1: A 62-year-old woman was admitted in semi-coma of 


gradual onset. She was known to have chronic pyelonephritis 
from an intravenous pyelogram carried out 4 years previously 
and on admission her blood urea was 300 mg per cent. Clinical 
examination showed a left-sided pleural effusion which on 
aspiration was found to be an empyema with Escherichia coli 
grown in the culture. The midstream specimen of urine con- 
firmed the presence of a similar organism and an intravenous 
pyelogram showed poor or absent opacification on the left 

. side. An intercostal drain was inserted and the renal failure 

* was gradually brought under control. The infection subsided 
but a large fixed cavity remained in the left pleural space, and 

the patient was submitted to decortication of the lung. At this 
operation a communication was noted between the empyema 

9 cavity and the perinephric area. An exploration along the 
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tract revealed a destroyed left kidney with a free-lying urinary 
calculus. Nephrectomy was carried out through the thoraco- 
tomy wound in addition to the empyema decortication. 
Recovery was slow but complete over the course of the next 
5 weeks. 


Comment 
At operation there was a definite track connecting the 
perinephric area and the empyema cavity. 


Case 2: A 49-year-old man presented with left-sided empyema 
which was drained on two occasions and a decortication was 
carried out after the second recurrence. The organism grown 
from the empyema cavity on each occasion was an Entero- 
coccus sp. Six months later, however, a sinus from the drainage 
wound was persistently open. and an intravenous pyelogram 
carried out at this time showed a non-functioning left kidney 
with a stag-horn calculus. Two years after his initial presenta- 
tion with the empyema an acute perinephric abscess became 
apparent, This was drained and a shrunken destroyed kidney 
removed. 


Comment 

As in Case | there seems to have been a direct con- 
nection between the chronic renal infection and the 
pleural space. 


Case 3: A 61-year-old man presented with urinary retention 
of 14 days’ duration due to prostatic enlargement. The urine 
was infected with Bacillus proteus. Chest X-ray showed tuber- 
culous changes at the apex of the right lung, and an intravenous 
pvelogram showed a non-functioning right kidney, thought to 
be due also to old tuberculous infection. Because the retention 
persisted after removal of the catheter 3 days later, prostat- 
ectomy was carried out, a large benign gland being removed. 
Two days after surgery. however, he developed bacteraemic 
shock with respiratory failure, and the development of a right 
pleural effusion was noted. He failed to respond to large doses 
of intravenous antibiotics, and at post-mortem a right-sided 
empyema was present with a right perinephric abscess and 
changes of pyelonephritis in the underlying kidney. No evi- 
dence of renal tuberculosis was present. 


Comment 

The non-functioning right kidney was the clue to the 
correct diagnosis of infected renal space which was 
probably the initial focus of infection. 


e 
Case 4: A 58-year-old man with possible disseminated sclerosis « 
presented with a history of left loin pain for | year, gradually e 
getting worse and associated with malaise and anorexia. He 
gave a 3-week history of some hesitancy of micturition and ° 
nocturia. He was pyrexial on examination with tenderness in . 
the left loin and had left psoas spasm. His white cell count 
was 21 000/mm? and a midstream specimen of urine cultured 
Escherichia coli. Me was given an antibiotic, but 2 days later 
developed left pleural pain and dyspnoea with an effusion 
seen on chest X-ray. Frank pus was aspirated from which 
E. coli was grown. The empyema was treated by aspiration 
on two occasions with the instillation of antibiotic into the 
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pleural cavity. His clinical state rapidly improved. Chest X- 


rays@howed gradual clearing over the course of the next few 


` days and no further complications developed. An intravenous 


Dpyelogram subsequently carried out showed grossly dilated 
calices on the left side. No further follow-up is available. 


Comment 

It is: possible that both the empyema and the renal 
infection may have been manifestations of a septi- 
caemia, but failure.to detect other foci and the rapid 


‘improvement on draining the empyema suggest that 


infection was conveyed -directly from the renal to 
pleural spaces. 

Case 5: A 54-year-old man was admitted as an emergency 
with left-sided pleuritic chest pain and fever and a history of 
having been tired and listless for 1 year. He had been passed 
as having clear lung fields at mass miniature radiography 1 
year previously. Dullness at the left base was confirmed on 
chest X-ray to be due to a pleural effusion. Pus was aspirated 
and a pleural biopsy showed inflammatory changes. Within 2 
days of admission he developed haematuria and an intravenous 
pyelogram showed bilateral renal calculi with pyelonephritic 
changes in both kidneys. His empyema was aspirated on several 
occasions with instillation of antibiotics, and finally decortica- 
tion was carried out. Staphyloccus aureus was grown from the 
pleural fluid and urine. He recovered satisfactorily. 
Comment 

Decortication has temporarily solved the problem of 
recurring empyema in this case. Future progress may 
depend on whether the pyelonephritis gives rise to an 
aggressive infection. 


Discussion 

Pleural empyema is generally the result of extension of 
infection from a contiguous source. Less frequently, 
blood-borne bacteria may infect an existing pleural 


effusion. The commonest source of direct infection 


of the pleural space is lung infection, due to pneumonia 
or a suppurative condition such as bronchiectasis or 
lung abscess (Le Roux, 1965; Emerson et al., 1971). 
Empyema secondary to subdiaphragmatic causes is 
rare (Sellors and Cruickshank, 1951; Le Roux, 1965), 
and in abdominal surgery, peritonitis and subphrenic 


. abscess formation are the usual cause, with direct 


rupture of the abscess into the pleural cavity. 


Empyema is a possibility in any patient who is 
debilitated and may occur during pneumonia, peri- 
tonitis or severe renal infections if the inflammatory 
reaction of the tissues is inadequate to contain the 
infection. 

Spread from subphrenic abscess can be by bacterial 
migration through lymphatics (Beye, 1932), and this 
hypothesis explains the development of empyema 
where the only site of intraperitoneal infection may 


. be a pelvic abscess. Harley (1955) believed that infec- 


tion does not pass through the diaphragm by the 
lymphatics and that empyema is always the result of 
direct rupture of an abscess through the diaphragm 
into the pleural cavity. The possibility of septicaemic 
spread to the lung and pleura also makes the lym- 
phatic transfer hypothesis uncertain. 

Subphrenic abscess is the most common origin of 
pleural empyema from below the diaphragm, and 
such spréad may occur in 13-18 per cent of sub- 
phrenic abscesses (Ochsner and De Bakey, 1938; 
Wetterfors, 1960). 


Pleural empyema with renal sepsis 
e e $ 
Table I: ASSOCIATED PLEURAL EMPYEMA AND 
PERINEPHRIC ABSCESS 


No. of 
ptrinephric Associated 
Author abscesses pleural empyema 
Campbell (1930) 83 3 
Obrant (1949) 32 0 
Salvatierra et al. (1967) 71 0 
Plevin et al. (1970) 11 0 
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In a collective series of 197 perinephric abscesses 
(Table I) there are only 3 cases of associated empyema, 
all occurring in a series published in 1930. Nesbit and - 
Dick (1940) quoted that 16:5 per cent of 85 peri- 
nephric abscesses had pulmonary complications, but 
none had an empyema. Should the pleural cavity be 
obliterated by reaction, then the subphrenic or peri- - 
nephric abscess may rupture directly into a bronchus. 
Steele (1937) collected only 39 cases of proved sub- 
phrenic-bronchial fistula, but Ochsner and De Bakey 
(1938) found this complication in 10 per cent of sub- 
phrenic abscesses. Wharton (1953) presented the 
eighteenth case of perinephrobronchial fistula. 

Downward spread of infection from pleural em- 
pyemas to the subphrenic space is said to be unusual 
(25 per cent reported by Ochsner and De Bakey, 
1938, and 0-3 per cent by Beye, 1932), and a search of 
the literature has not revealed any documentéd cases 
of perinephric abscess secondary to pleural empyemas. 
The information available in the present Case 2 did 
not allow an absolute conclusion on whether infection 
originated above or below the diaphragm, but recur- 
rence of empyema was cured by nephrectomy and 
therefore it seems likely that infection spread to the 
pleural space from the perinephric area. 

A search of the literature has revealed every few 
series mentioning the development of pleural empyema 
in association with a renal or perirenal infection, al- 
though many patients were not fully investigated to 
exclude a possible primary renal infection. In the 
present series of 122 cases of pleural empyema 5 cases 
(4 per cent) arose from renal or perirenal infection, 
representing a quarter of all the empyemas caused by 
subdiaphragmatic infection. This is a higher incidence 
than is apparent in the current literature. 

It is interesting to note that in 4 of the 5 cases the 
pleural empyema and renal infection were on the left. 
The left-sided preponderance is not reflected in the 
incidence of perinephric abscess in the combined 
series and is not noted in the series with pulmonary 
complications (Campbell, 1930; Nesbit and Dick, 
1940). 

There appears to be unanimity of opinion that 
mortality rates in empyema are high, especially over 
the age of 50, if there is associated sepsis below the 
diaphragm (Weese et al., 1973), and this makes it 
important to detect and exclude subphrenic or peri- 
nephric sepsis. In this situation an intravenous pyelo- 
gram may be of help in showing a non-functioning . 
kidney, staghorn calculi or other evidence of renal 
infection, and renal surgery may be required to cure 
the empyema. i 


—. A. D. Irving and M. A. Turner 
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Delayed arterial embolectomy: a plea fora 
more active surgical approach 


J. AMMANN, H. SEILER AND B. VOGT* 


SUMMARY 
In a series of 18 patients delayed embolectomy of the 
limb was performed 8-63 days after embolism had 


occurred. Three patients died (2 of them after ampu- 


tation), and 7 limbs were amputated after surgery. In 10 
instances blood flow was fully restored by the operation. 
Analysis of the 18 cases leads to the conclusion that the 
success of delayed embolectomy where neuromuscular 
function is intact depends primarily on surgical tech- 
nique. Direct embolectomy by local or regional exposure 
of the obstructed arterial level is shown to produce better 
results than conventional (distant) balloon catheter 
embolectomy by proximal incision. This is thought to be 
due to increased mural adherence of the embolus, with 
secondary thrombus formation after a delay of 8 days or 
more. A plea is therefore made for a more aggressive 
surgical attitude to delayed arterial embolization. 
Provided that preoperative arteriography has localized 
the obstructive level and that the patients general 
condition allows major vascular surgery, direct removal 
of the embolus and secondary thrombi by open ex- 
posure of the obstructed artery is recommended. 


THERE is general agreement today that in acute 
embolic occlusion of major peripheral arteries early 
surgical removal of the embolus with Fogarty’s 
catheter (Fogarty et al., 1963) and technique (Fogarty, 
1971) is the treatment of choice. Diagnosis and treat- 
ment, however, become more of a problem when 
because of distal embolization and/or adequate 
collateral arterial supply the limb remains viable. 
A history of gradual, though remembered, onset 
of ischaemic pain and loss of peripheral pulses that 
were palpable previously when investigated by 
arteriography should establish diagnosis in these 
cases. Successful delayed arterial embolectomy has 
been reported in the literature (Spencer and Eiseman, 
1964; Milliken, 1968; Kristen, 1969), though the 


e morbidity and mortality are increased by the delay. It 


is questionable whether Fogarty’s simple balloon 
embolectomy represents the most effective technique 
in delayed cases. The purpose of this study is to 
examine this problem. 


Patients and methods 

Between 1966 and 1974 delayed embolectomy was 
performed on 18 patients in Kantonsspital, Luzern. 
The 14 men and 4 women ranged in age from 45 to 
88 years (average 67-9) (Table I). Peripheral embolism 
had occurred 8—63 days (average 21:2 days) before 
admission. All the patients remembered the sudden 
onset of ischaemic pain, coldness and/or numbness in 


a previously symptomless limb. Marked delay in 
diagnosis and hospitalization was mainly due to 
uncertainty over the severity and significance of the 
symptoms before referral to hospital. In no case were 
there irreversible neuromuscular changes in the limbs 
on clinical examination. In all instances arteriography 
was done after admission. Diagnosis of embolism was 


Table I: PATIENTS STUDIED 


Number of patients 18 
Males 14 
Females 4 
Age range 45-88 yr 
Average age 70 yr 
Delay in embolectomy " 8-63 d 
Average delay 22:2d 
Table II: LOCATION OF EMBOLI e 
Artery: Proximal femoral No. of cases: 1 
Distal femoral (adductor canal) 1 
Popliteal 5 
Brachial I 
Table III: RECANALIZATIONS, AMPUTATIONS 
AND DEATHS 
Embolectomies 18 
Arteries recanalized 10 
Amputations d 7 
Deaths 3 
Table IV: OPERATIVE TECHNIQUE RELATED TO 
SUCCESS OR FAILURE OF RECANALIZATION 
Technique No. of cases Recanalization ,  Failure* . 
DEF 7 1 6 
LE or LE+P 11 9 e 2 


DEF, Distant embolectomy with balloon catheter; LE, local 
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embolectomy and direct suture; LE+P, Local embolectomy . 


and venous patch angioplasty. 
* Amputation or death or both. 


established by previous history,.clinical and radio- 
logical findings and the macroscopic arid microscopic 
features of the extracted material. Sites of embolism 
were: the proximal femoral artery (1 case), the distal 
femoral artery (adductor canal) (11 cases), the 
popliteal artery (5 cases) and the brachial artery (1 
case) (Table II). 

Embolectomy was performed under local anaes- 
thesia in 3, and under general anaesthesia in 15 
instances. Three surgical techniques were used: 


1. Conventional distant embolectomy through a. 


groin incision with a Fogarty catheter (7 cases). 


land. 
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Fig. 1. K. J. aged 53 years. a, Arteriograph taken after admission to hospital, 44 days after embolization of the popliteal 
artery had occurred. b, Arteriograph 10 days after successful embolectomy by a direct approach to the occluded artery. 
Venous patch angioplasty was used for closure of the longitudinal arteriotomy. Follow-up at 16 months showed that the artery 


was stiél patent. 





Fig. 2. B. L. aged 80 years. a, Arteriograph taken before operation, 63 days after embolization of the distal femoral artery. 
b, Arteriograph 10 days after embolectomy by direct approach of the occluded artery, the arteriotomy being closed by 
direct suture. There is slight narrowing at the arteriotomy level, resulting in reocclusion at follow-up 6 months after operation. 


2. Local embolectomy by a direct approach over the 


occluded artery, with direct suture (6 cases). 

3. Local embolectomy in combination with venous 
patch angioplasty (5 cases) (Table IV). 

During operation heparin was given locally into the 
- distal arterial tree and also intravenously (maximum 
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2500—5000 units). Postoperatively, intravenous heparin 
infusion (10 000-20 000 units/24 hours) was given for 
2-4 days; oral anticoagulants were generally started 
before heparin was stopped. Closed wound drainage 
was used in all Fasciotomy 


necessary. 


the cases. was nevgr 


. Results 


Operative mortality 


` Three patients, aged 59, 77 and 88 respectively, died 


during the early postoperative period (Table III). All 
had suffered from embolic occlusion of the distal 
femoral artery. The operation, performed 9, 13 and 
25 days after embolization respectively, consisted of 
distant balloon embolectomy through the groin in all 


:3 cases. The cause of death was cardiac failure in 2 


instances and pulmonary embolism in the third. In all 


: 3 patients reocclusion had occurred, and necessitated 


amputation because of worsened ischaemia in 2 cases. 


Amputations 

Seven lower limb amputations were necessary (Table 
HD. The age of these patients ranged from 55 to 
77 years. There was an average operative delay of 
18-6 days. The embolus was located in the distal 
femoral artery in 5, and in the popliteal artery in 2 
instances. In Table IV failed recanalization (ampu- 
tation or death or both) is related to surgical technique. 


: Table V shows the relation of amputation to location 


of emboli and surgical technique. 


Arterial recanalization and limb salvage 

In 10 patients the obstructed arteries were recanalized 
by embolectomy. Their ages ranged from 45 to 
80 years, with an average of 65-5 years. The delay 
before operation ranged from 8 to 63 days, with an 
average of 22:6 days. Embolization in this group was 
in the proximal femoral (1 case), distal femoral 
(5 cases), popliteal (3 cases) and brachial artery 
(1 case). Using conventional balloon catheter embol- 
ectomy through a groin incision only 1 obstructed 
distal femoral artery could be recanalized. Local 
embolectomy and direct suture succeeded in 1 
proximal femoral, 1 distal femoral and 1 popliteal 
artery occlusion. Local embolectomy in combination 
with venous patch angioplasty was successful in 
5 patients (2 distal femoral, 2 popliteal (Fig. 1), 
1 brachial artery) (Table VI). 


Follow-up studies 

Within 4-49 months (average 22-1) 7 of the 10 patients 
with restored circulation were followed up (Table 
VIII). Three had already died from other causes, 4, 
36 and 60 months respectively after a successful 
operation, with patent arteries at the time of death. 
Compared with their state soon after operation, all 
except 1 patient showed the same arterial patency at 
follow-up. A woman of 80 (Fig. 2) who had had 
successful local embolectomy with direct suture of 
the distal femoral artery 6 months earlier showed 
ischaemic signs in the operated leg, previously palpable 
foot pulses were absent and she complained of 
ischaemic pain at rest. 


Discussion 

In its common form peripheral arterial embolization 
is followed by marked ischaemic signs of the affected 
limb. The more massive the embolic material and the 
more proximal the site, the more pronounced are the 
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Table V: AMPUTATIONS "RELATED TO LOCATION 
OF EMBOLUS AND SURGICAL TECHNIQUE 


Operative-technique 


. LE or 
No. of No. of DEF LE+P 
Location cases amputations (7 cases) (11 cases) 
Distal femoral 11 5 4 ] 
Popliteal ee 2 l l 


Table VI: RELATION OF LOCAL EMBOLECTOMY 
WITH OR WITHOUT PATCH ANGIOPLASTY TO 
SUCCESS OR FAILURE OF RECANALIZATION 


Failure 


Technique No. of cases — Recanalization (amputation) 
LE 6 4 2 
LE+P 5 5 — 


Table VII: PATIENTS’ AGE AND DELAY OF 
OPERATION RELATED TO SUCCESS OR FAILURE , 
OF RECANALIZATION 


Recanalization Failure 
(10 cases) (8 cases) 
Average age (yr) 65:5 70:8 ` 
Average delay (d) 22-6 19-3 


Table VIII: FOLLOW-UP STUDIES OF 10 LIMBS 
RECANALIZED BY EMBOLECTOMY 


Number of recanalized limbs 10 
Died before follow-up* e 3 
Followed up 7 
Length of follow-up 

Range 4—49 mth 

Average 22-1 mth 
Patent artery at follow-up 6 
Chronic ischaemia . 1 


* Died with patent artery. 


ischaemic signs. In the literature there ig general 
agreement that the treatment of peripheral arterial 
embolization should be surgical and that the best 
surgical treatment is the one using Fogarty’s technique 
(Fogarty et al., 1963; Fogarty, 1971). Indeed, since 
1963 when Fogarty’ S balloon catheter was, introduced, 
the operative mortality and amputati&n rate have 
steadily declined according to recent literature 
(Schriber et al., 1970; Thompson et al., 1970). It is 
not the authors’ purpose to discuss this common form 
of embolization. 

Our interest. dwelt on peripheral embolization 
which, either because of the distal site of the embolus 
and/or good collateral circulation, does not necessarily 
threaten viability of the affected limb and in which 
therefore peripheral ischaemic signs, although per- 
sistent and often gradually increasing, may be poorly 
pronounced. In these cases diagnosis becomes more 
difficult (‘missed embolization’). There are a few 
contributions in the literature on this form of emboli- 
zation, requiring delayed embolectomy (Spencer and 
Eiseman, 1964; Billig et al., 1967; Milliken, 1968; 
Kristen, 1969). However, there have been no published 
reports advocating a different surgical technique in 
these cases. ° 

The present 18 cases had delays before embolectomy 
varying from 8 to 63 days. In 10 instances blood flow 
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in the affected limb was restored by embolectomy: 
follow-up studies showed persistent good vasculari- 
zation in most survivors after almost 2 years. Com- 
parison of average age and “delay intervals with the 
results of operation shows no direct relation (Table 
Vill). While this series is stil! too small to assess its 
statistical significance, there is a strong suspicion that 
the success of delayed intervention depends primarily 
on a modified surgical technique. Table IV shows that 
conventional balloon catheter embolectomy was 
followed by definite recanalization in only 1 out of 7 
cases. On the other hand, removal of the occlusive 
embolus by a direct approach, with or without 
combined venous patch angioplasty, was followed by 
blood flow restoration in 9 out of 11 cases. Table V 
shows that amputations following conventional 
embolectomy were far more numerous (5 out of 7 
cases) than after direct embolectomy (2 out of 11 
Cases). Best results were obtained when narrowing of 
the directly approached artery was strictly avoided by 
venous patch angioplasty (Table VI). These figures 
strongly suggest the superiority of direct embolectomy 
over conventional balloon catheter embolectomy in 
cases where surgical treatment is delayed. It is not 
surprising that direct removal of the embolus is 
followed by better results since in delayed cases the 
embolus becomes more organized and adherent to the 
arteria wall and secondary thrombus formation 
occurs. In such mural adherence, the balloon catheter 
is less effective than in the early case. If delay in 
diagnosis of arterial embolism exceeds 8 days, 
embolectomy by a direct approach at the obstructed 
arterial level should therefore be undertaken. This 
requires that the embolic level be localized by 
arteriography. It also depends upon the patient's 
fitness fgr a more major intervention. In fact, in 
delayed distal embolism with satisfactory collateral 
arterial circulation and unimpaired tissue nutrition 
the patient’s general condition is often better than 


in acute embolism of the more proximal arteries. 
This allows local or regional exposure of the ‘part 
of the artery containing the embolus, followed by. 
longitudinal arteriotomy, embolectomy with endarter- 
ectomy forceps and local thrombectomy with a 
balloon catheter. Arteriotomy in the distal arteries 
should be closed with a venous patch angioplasty to 
ensure that narrowing of the lumen does not occur. 
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Bypass grafting to the anterior tibial artery 


ROGER H. ARMOUR* 


SUMMARY 
Four patients with severe ischaemia of a leg due to 
atherosclerotic occlusion of the tibial and peroneal 
arteries had reversed long saphenous vein grafts to the 
patent lower part of the anterior tibial artery. Two of 
these grafts continue to function 19 and 24 months after 
, Operation respectively. One graft failed on the fifth 
postoperative day and another occluded 4 months after 
operation. The literature on femorotibial grafting has 
been reviewed. The early failure rate of distal grafting 
is higher than in the case of femoropopliteal bypass, 
but a number of otherwise doomed limbs can be 
salvaged. Contrary to widely held views, grafting to the 
anterior tibial artery appears to give results comparable 
to those obtained when the lower anastomosis is made 
‘to the posterior tibial artery. 


ON 12 June 1906 Goyanes of Madrid ligated the 
popliteal artery above and below a syphilitic aneurysm 
to exclude it from the circulation and restored arterial 
continuity with a segment of popliteal vein. This was 
the first successful vein graft in man. Further cases 
were reported by Lexer (1907, 1913), Pringle (1913) 
and Bernheim (1916). Over the ensuing three decades 
the application of venous autografts to the surgery of 
arterial disorders remained confined to aneurysms 
and trauma. 

The next advance in clinical vein grafting was a 
major landmark in the history of vascular surgery. 
Kunlin (1949, 1951) reported 17 cases of femoro- 
popliteal arterial bypass using reversed long saphenous 
vein to treat severe ischaemia associated with athero- 
sclerotic occlusion of the femoral artery. The signifi- 
cance of this work lies in the fact that it established 
the bypass principle in peripheral vascular surgery. 
Furthermore, long term studies have demonstrated 
the durability of autogenous saphenous vein as an 
arterial substitute. Thus, one of Kunlin's original 
grafts was still patent 25 years later, in 1973 (Kunlin, 
1974). 

Palma (1960) reported the first successful vein 
Dypáss grafts to the posterior tibial artery. Gradually 
this application of the bypass principle was extended 
to the anterior tibial and  peroneal arteries 
(McCaughan, 1961; Tyson and DeLaurentis, 1965), 
and further distally to include the major arteries 
beyond the ankle (Baird et al., 1970). 

Femorotibial and femoroperoneal grafting to 
bypass occlusion of the proximal tibial and peroneal 
arteries respectively has aroused little interest in this 
country. This paper presents the case histories of 
4 patients treated with vein grafts to the anterior 
tibial artety a short distance above the ankle in order 
to bypass proximal tibial and peroneal occlusion 
causing severe ischaemia of the foot. 


Technique (Fig. 1) 

The lower end of the anterior tibial artery is exposed 
by deepening an incision made over the outer border 
of the tibialis anterior tendon (Henry, 1957). Depend- 
ing on the length of the graft réquired, part or all of 
the long saphenous vein on the same side is removed 
through multiple incisions. It is then reversed so that 
the valves open downwards. 
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Fig. 1. Diagram to illustrate the technique of a common 
femoral to anterior tibial arterial bypass with reversed long 
saphenous vein. (Right side.) 

The appropriate end of the vein is anastomosed to 
the side of the anterior tibial artery. The artery 
measures 2-2:5 mm. Magnification is helpful but not 
essential. The upper anastomosis is constructed 
between the free end of the vein and the patent femoral 
or popliteal artery above the occlusion. 

The graft lies in its previous bed except where it 
crosses the medial surface of the tibia obliquely from 
above downwards and laterally. Any disadvantages of 
this subcutaneous position are offset by its simplicity. 


Case reports 

Case 1: W. P., a diabetic male aged 65 years, had painful 
ischaemic ulcers on his left foot and ankle and a polyneuro- 
pathy manifested by foot drop and blunting of sensation over ' 


the foot. He had already lost his right leg from ischaemic 
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Fig. 2. Case 2. Postoperative arteriograms of the right 
femorotibial bypass graft. a, The vein graft can be seen 
crossing the tibia. The lower anastomosis is at the lower 
left hand corner. ^, The lower anastomosis is at the upper 
left hand corner. 


Table I: PATENCY RATE AT 1 YEAR AFTER 
BYPASS GRAFT RELATED TO INDIVIDUAL 
LEG ARTERY 

" Peroneal 


Anterior Posterior 





tibial artery tibial artery artery 
Author NO. * NO. o NO. a 
Nicholas et al. 15/20 75 7/11 64 9/11 69 
(1973) 
«Kahn et al. è 13/31 42 12/31 39 31/3 100 
(1973) T 





* 15/20 = 15 out of 20. 


ulceration, and 2 months previously had made a good 
"recovery from a minor stroke. A lumbar sympathectomy on 
2 July 1973 had no effect. The ulcers enlarged steadily and 
were very painful in spite of the neuropathy. Pulses were 
absent below the femoral artery in the groin and arteriography 
demonstrated occlusion of the superficial femoral, popliteal, 
posterior tibial and peroneal arteries. Only the distal two- 
thirds of the anterior tibial artery were patent. 

On 12 September 1973 the whole of the long saphenous vein 
was removed, reversed and anastomosed to the common 
femoral and distal anterior tibial artery respectively. The 
patient lost his rest pain, the foot became warm and the ulcers 
healed. Twenty-four months later the subcutaneous graft was 
pulsating well and the dorsalis pedis pulse easily felt. A per- 
trochanteric fracture of the left femur in May 1974 was treated 
by a pin and plate and healed well. 


Case 2: F. S., a 78-year-old woman, was admitted on 23 


‘November 1973 with a 6-week history of continuous rest pain 
in the right foot and toes. At night she would hang her leg out 
of bed in an attempt to get some relief. A 5-cm diameter 
symptomless abdominal aortic aneurysm was noted. Arterio- 
graphy revealed complete occlusion of the popliteal and 


,/8 


proximal parts of the peroneal and anterior tibial arteries. The 
posterior tibial artery was completely occluded. 

On 3 December 1973 a right common femoral to distal 
anterior tibial bypass graft with her own reversed long- 
saphenous vein was performed. The rest pain was immediately 
relieved. A postoperative arteriogram showed good distal and 
retrograde filling of the atheromatous leg arteries via the graft 
(Fig. 2). Even though the vein graft measured only 2:5 mm in 
diameter along its narrow central segment it was pulsating 
strongly 19 months later and she was walking normally. 


Case 3: E. N., a diabetic female aged 71 years, had a gangrenous 
right fifth toe amputated on 20 February 1974. The wound 
failed to heal and became infected, and cellulitis spreading 
from it was associated with continuous pain. The ankle pulses 
were absent and arteriography showed an irregular, narrow 
superficial femoral and popliteal trunk. In the leg only the distal 
third of the anterior tibial artery filled. 

On 12 April 1974 a right common femoral to distal anterior 
tibial reversed vein bypass was carried out. The graft functioned 
for 28 hours and then its pulsation faded. At exploration a 
piece of valve cusp occluding the lower anastomosis was 
removed and flow restored. Five days after the first operation 
it thrombosed. However, this brief period of function was 
associated with clearing of the cellulitis and the formation of a 
dry scab over the ulcer. It healed slowly but completely over 
the subsequent 6 months and remains healed and pain-free. 


Case 4: H. Q., a female aged 76 years, was admitted on 21 
August 1974 with gangrene of the left fourth and fifth toes and 
continuous pain. Three years previously she had had a right 
above-knee amputation for ischaemic gangrene. Arteriography 
disclosed a patent femoropopliteal trunk but the origins of the 
tibial and peroneal arteries were occluded. Further down the 
leg only the distal third of the anterior tibial artery filled. 

On 2 September 1974 a reversed long saphenous graft was 
anastomosed to the popliteal and distal anterior tibial arteries 
respectively. The fourth and fifth toes were removed but a 
proteus infection necessitated a transmetatarsal amputation on 
November. Two months later the graft occluded and an 
above-knee amputation was carried out on 29 January 1975. 


Discussion 

When atherosclerotic occlusion of the origins of the 
tibial and peroneal arteries is associated with severe 
ischaemia of the foot the management may be 
difficult. For relatively mild rest pain, small ulcers or 
small patches of gangrene a lumbar sympathectomy 
may suffice. In some patients hospitalization and bed 
rest alone may enable healing to occur. 

However, when rest pain is severe and unrelenting, 
or ischaemic ulcers and gangrene are spreading, only 
successful arterial reconstruction is likely to prevent 
a major amputation. In this type of distal vascular 
disease if marked stenosis of the deep femoral artery 
is also found reconstruction of this vessel alone may 
give good results (Martin et al., 1968; Billig et al., 
1970; Berguer and Cotton, 1973). Even a so-called 
‘isolated popliteal segment’ has been used as the run- 
off for a vein graft with success (Mannick et al., 1967). 
On the other hand, suitable proximal vessels are not 
available for reconstruction in many instances and 
only a bypass graft to the tibial or peroneal artery 
beyond the occlusion is likely to salvage the limb, 
provided, of course, that arteriography has shown 
this to be feasible. 

Reports on distal grafting are scarce in the British 
literature. Taylor (1973) stated that he has had 
satisfactory results with in situ vein bypass grafts to 
the posterior tibial, less so with the anterior tibial and 
disappointing with the peroneal artery. Horton (1974) 
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Table II: ANALYSIS AND RESULTS OF 4 REVERSED LONG SAPHENOUS VEIN BYPASS GRAFTS TO THE , 
. ANTERIOR TIBIAL ARTERY 


'Age Sex Diabetic Upper anastomosis 
65 M Yes Common femoral artery 
78 F No Common femoral artery 
71 F Yes Common femoral artery 
76 F No Popliteal artery 


analysed the results of 58 long saphenous vein grafts 
for severe ischaemia of the leg. Two of these were to 
the upper part of the posterior tibial, one to the tibio- 
peroneal trunk and one to the proximal segment of 


` the peroneal artery, with satisfactory results, although 


full details are not given. 

Several series of cases have been published from 
centres in North America. Noon et al. (1969) reported 
95 femorotibial grafts but 62 of these were for 
claudication only; 58 grafts were patent at 2-12 
months. In the series of Kaminski et al. (1972) 6 of 
27 grafts occluded within 1 month. Of their 4 grafts to 
the anterior tibial artery, the only failure was at 
11 months. Tyson and Reichle (1972) found that 57 of 
their 79 bypass grafts functioned but 6 failed to avert 
amputation. In another series (Bernhard et al., 1972) 
8 of 49 femorotibial grafts occluded immediately and 
a further 13 subsequently; 24 grafts (48 per cent) 
remained patent for periods of up to 58 months. 

The preference of many authors for the posterior 
tibial artery may not have a basis in fact. Recent 
evidence suggests that a patent anterior tibial -or 
peroneal artery may be as satisfactory (Kahn et al., 
1973; Nicholas et al., 1973—Table I). 

Moore and Blaisdell (1973) sound a note of caution 
by pointing out that the failure of a distal tibial 
arterial reconstruction may lead to an amputation at 
a higher level than would otherwise have been 
necessary. They add that reconstruction of vessels 
under 4mm in diameter will frequently be un- 
successful. Furthermore, Imparato et al. (1974) found 
acceptable outflow tracts on arteriography in less than 
one-third of patients with distal disease. These facts 
are particularly relevant to the management of 
claudication, and there is no indication for femoro- 
tibial grafting in this condition. In the case of more 
severe degrees of ischaemia, however, Armour (1975) 
concluded that femorotibial grafting would prevent a 
major amputation in a number of patients. This is 
especially true when more proximal procedures, such 
as lumbar sympathectomy and profunda reconstruc- 
tion, are not applicable or have failed. Although the 
failure rate of distal grafting is higher than in femoro- 
popliteal bypass, autogenous saphenous vein will 
often function well even when anastomosed to small 
arteries (Dale, 1963). 

In the present series of 4 patients with severe 
ischaemia of a leg due to atherosclerosis of the tibial 
and peroneal arteries the early results of vein grafting 
to the distal part of the anterior tibial artery are 
shown in Table II. One graft occluded on the fifth day 
and anofher at 4 months. Two grafts are functioning 


. at 19 and 24 months after operation respectively. In 


each of the 4 cases the lower anastomosis lies less 


Result 


Graft patent at 24 mth 
Graft patent at 19 mth 
Graft occluded at 5 d 
Graft occluded at 4 mth 


Lower anastomosis 


Distal anterior tibial artery 
Distal anterior tibial artery 
Distal anterior tibial artery 
Distal anterior tibial artery 


than 10 cm above the ankle. Only 1 patient (Case 1) 
had a lumbar sympathectomy, but this failed and a 
femorotibial graft was performed to save the limb. 

A factor of crucial importance in grafting to a small 
artery near the ankle is the run-off (Imparato et al., 
1974). Both distal and retrograde flow are important. 
Thus, in Case 4 the transmetatarsal amputation that 
was necessary destroyed the plantar arch and reduced 
the available outflow, so that the graft, then supplying 
a virtually isolated segment of anterior tibial artery, 
thrombosed after a few weeks. 

It is concluded that the early failure rate of femoro- 
tibial grafting to a level near the ankle is high but that 
in carefully selected patients the method has an 
important place in limb salvage surgery. 
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Leiomyosarcoma of the right common iliac artery: 


a case report 
W. E. BIRKENSTOCK AND S. LIPPER* 


SUMMARY 

A case initially diagnosed at laparotomy as having a 
phaeochromocytoma was re-explored after negative 
biochemical tests and found to have a leiomyosarcoma 
of the right iliac artery. 


Case report 

The patient, a 55-year-old male, presented to his doctor with 
a history of recurrent attacks of right iliac fossa pain which 
radiated into his right testicle, down the right leg and across to 
the umbilicus. The attacks had been occurring for about 5 
months, but had recently become more severe and more 
frequent. There had been no dysuria, change in bowel habit 
or anorexia. No record of his biochemical tests at this stage 
are available, but a barium meal, barium enema and intra- 
venous pyelogram were normal. 

His latest attack had been more severe than usual, and a 
diagnosis of subacute intestinal obstruction was made. At 
laparotomy the surgeon found a mass in the region of the aortic 
bifurcation, which on manipulation resulted in the patient's 
blood pressure rising from 160/90 to 260/150 mm Hg. No 
record of ECG changes is available. The diagnosis of an ectopic 
phaeochromocytoma was made, and as the patient was 
unprepared, the abdomen was closed and subsequently the 
patient was transferred to Groote Schuur Hospital from the 
outlying country hospital. 

When questioned he related that for a year prior to his 
operation, in addition to his attacks of right iliac fossa pain, he 
had had several bouts of hot flushes, sometimes associated 
with vomiting. There were no other features of note from his 
history. 

Three successive VMA secretion tests were all within normal 
limits (8:8, 5-8 and 6:4 mg/24 h). A glucagon provocative test 
showed a minimal rise in blood pressure between 1-25 and 4 
minutes, which was considered insignificant. His blood 
pressure remained at a steady 150/80 mm Hg, his blood 
analysis was normal and the ECG showed only minimal left 
ventricular damage. 

As there was no biochemical evidence to support the 
diagnosis of a phaeochromocytoma, he was reoperated on 
without further control. A retroperitoneal mass, 5 5 cm, was 
found in the region of the aortic bifurcation and on manipula- 
tion there was no alteration in blood pressure. Further dissec- 
tion showed the mass to be arising from the right common 
iliac artery and attached to the right common iliac vein. The 
ureter was stretched over it, but separate. 

.Regection of the mass necessitated removal of the right 
common iliac artery and the anterior wall of the right common 
iliac vein. The vein was reconstituted with a saphenous vein 
patch, and the artery with an 8-mm preclotted internal Velour 
graft. 

No nodes or liver secondaries were noted. 

Postoperatively the patient made an uneventful recovery. 
When seen 6 months later he was extemely well with no 
recurrence of his symptoms and no evidence of metastatic 
spread or local recurrence. 

The histology report was as follows: 'The resected specimen 
is a tumour mass which appears to be arising from vessel wall. 
It measures 5: 3:« 3 cm (Fig. 1). The cut surface has a pale 
grey fleshy appearance and a moderately soft consistency. 

"This tumoyr is a leiomyosarcoma showing moderate numbers 
of mitotic figures including abnormal mitosis (count 8-9/10 
h,p.f.) and appears to be arising in intimate association with 
the right common iliac artery. Several sections reveal that the 
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Fig. 1. The tumour with a probe in the right common 
iliac artery. 


neoplasm is actually in continuity with muscle bundles present 
in the iliac artery adventitia. The presence of smooth muscle 
in this site is a peculiarity of the common iliac artery.” 


Discussion 

There have been few reports of leiomyosarcoma arising 
from major arteries. Hopkins (1968) described a case | 
of a leiomyosarcoma of the right commot'iliac artery 
presenting as a Leriche syndrome, and quoted from 
Speciale (1926) who reviewed 23 cases of tumours 
arising from large vessels. During the past decade 
there has been an increasing number of reports of“ 
leiomyosarcoma of large veins, especially of the 
inferior vena cava, but few describing tumours 
originating in large arteries. 

An interesting report in relation to the present case 
was described by Wolf et al. (1960) in which a patient 
was diagnosed as having a phaeochromocytoma and 
was even explored, but no tumour found. At autopsy a 
leiomyosarcoma of the pulmonary artery was demon- 
strated. 

In a recent review Kevorkian and Cento (1973) 
described a further 7 cases, bringing the total reported 
in the English literature to 10, the majority of which 
occurred in relation to the pulmonary artery. In. 
several cases the neoplasm was noted to involve both 
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grteries and veins. These were classified as having 
arisen primarily in veins, but in our patient the tumour 
definitely arose in the artery. 
It is generally accepted that the prognosis in these 
patients is very good and metastases occur only rarely. 
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Reviews and notices of books 


Urology Hlustrated 
Roy Scott, R. Fletcher Deane and Robin Callander, Glasgow. 
190 x 250 mm. Pp. 483. Hlustrated. 1975. Edinburgh: Churchill 
Livingstone. £4:75. 


Tur purpose of this book is to present urology mainly by 
diagrams with an associated text. The diagrams are simple 
line drawings in black and white, no colour being used for 
reasons of economy. The drawings though adequate are not of 
high artistic quality. The text though intended to be brief lacks 
some very essential information on certain subjects. There is a 
tendency to perpetuate procedures from the past which are 
now seldom used. 

For examination purposes the authors hope that this book 
will give an appreciation of the fundamental and finer points 
of urology. It certainly gives some fundamental information, 
but on many subjects the finer points are lacking. This book 
would prove of value to the undergraduate student or the 
senior nurse engaged in urological practice, but it would be of 
little help to the postgraduate student studving for a higher 
diploma or for the general surgeon seeking more information 
on urology. 

It is interesting to note that this book was printed in Hong 
Kong. 

W. SELBY TULLOCH 


Surgical Urology. A Handbook of Operative Surgery 

R. H. Flocks and David A. Culp, lowa. Fourth edition. 210 « 
150 mim. Pp. 575. with 162 illustrations. 1973. London: Lloyd- 
Luke. £18-10. 


THe Flocks and Culp handbook of operative urology has been 
a familiar volume for over 20 years and has now gone into its 
fourth edition. It is perhaps better known in the United States 
than in Britain, but many urological trainees throughout the 
world must have consulted it. The present edition is larger than 
the previous ones and an extensive section on treatment for 
prostate cancer has been added, this being one of Dr Flocks's 
particular interests. The section on renal calculi has also been 
enlarged with great benefit. It is liberally illustrated by line 
drawings, by Paul Ver Vais, which show very clearly the points 
described in the text, and these alone are often sufficient to 
make clear what is being undertaken in any particular operation. 

It must be said, however, that the layout of the work is a 
little confusing, in that there are chapters of general discussion 
of operative treatment following the longer sections on the 
specific operative technique, and some of the discussion 
chapters are very badly in need of revision. “Elusive ulcer” of 
the bladder, to be treated by the instillation of silver nitrate, 
does not figure very largely in modern urology; it seems doubt- 
ful whether anyone else would defend the proposition that the 
bladder neck obstruction is a common condition in infancy, 
and the disorder described as prolapse of the bladder com- 
monly occurring in female infants without, apparently, any 
other abnormality is one that has never entered my experience. 
It is difficult to see the value of a two-page description of renal 
physiology. as surely any surgeon contemplating the types of 
operation described here would at least be better informed on 
the function of the kidney. There is a tendency to describe 
several methods of operation for single complaints: for 
instance, five methods of nephropexy, six methods of uretero- 


sigmoidoscopy and no less than ten for the prevention of 


vesico-ureteric reflux (although without any mention of re- 
modelling of the dilated ureter). Since the readers of this book 
must presumably be at an early stage in their urological train- 
ing, it might be better to confine the description to a maximum 
sof two or three recommended methods. On several points the 
advice might be clearer: for instance, there is a discussion on 
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horseshoe kidney which seems te envisage that the isthmus will 
be divided, though the indications for this procedure are not 
discussed. Incidentally, the authors state that the isthmus is 
often found behind or between the aorta and vena cava. a 
statement which might mislead the beginner in renal surgery. 
in spite of these criticisms, there is a great deal that the 
general surgeon or the urological trainee will learn from a 
perusal of this book which should undoubtedly find a place in 

a surgical library. 
D, INNES WILLIAMS 


Intensive Care, Proceedings of the Eighth Pfizer Internationgl 
Symposium 

Edited W. F. Walker and D. E. M. Taylor, 235 « 1353 mim. 
Pp. 248. Illustrated. 1975. Edinburgh: Churchill Livingstone. 
£950. 

THis book is the published proceedings of the Eighth Pfizer 
International Symposium on Intensive Care held in Edinburgh. 
A major disadvantage of many published proceedings of 
symposta is that they contain a plethora of fact and illustration 
which may have impact when spoken but are somewhat stale in 
printed form. Fortunately, the editors of this book have not 
fallen into such a trap and the quality of each presentation is 
high and therefore readable and informative. The disefission at 
the end of each section is equally informative, supplementing 
the papers admirably. The content reflects the multidisciplinary 
concept of intensive care and covers adequately the part played 
by nurses, physicist and administrator in addition to the many 
clinical specialities involved. 

The first section deals with the concepts and administrative 
aspects of the intensive care unit, which should be enlightening 
to those not in the field, especially clinicians who may have to 
refer cases and face the problem of who is ultimately in charge 
of the patient. The second section deals with resusciation and 
the general management of metabolic problems and con- 
stitutes a good broad review of the subject. The third section 
covers concisely system failures in heart. lung, liver and kidney, 
dealing sensibly with aetiology and management. The final 
section is concerned with problems relating to patients and 
staff in intensive care units. which includes an interesting 
discussion on who should receive intensive eate after brain 
surgery and what is worth monitoring. 

This book serves a need by providing a general*review of 
intensive care in current practice. highlighting many of the 
problems and also looking tentatively to future developments. 

R. Ci, CLARES 
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Urology in Childhood 

D. Innes Williams, London. Second edition. 250 < 1652 mm. Pp. 
458. with 218 illustrations. 1974. Berlin: Springer-Verlag. No 
price given. 


THis extremely well-produced book will be welcomed by ali 
urologists and not least by those whose main interest is in adults 
but who are occasionally invited to see the puzzling paediatric 
problem. The volume is well and enthusiastically written, 
illustrated and referenced. lt incorporates valuable and 
informative sections on renal function. renal failure, hyper- 
tension, glomerular disease, adrenal hyperplasia and sex 
chromosome anomalies. It also discusses the significant 
advances which have been made since the first edition was 
published in 1958. 1t does not describe surgical techniques and 
it is not an examination textbook, but a reference book on 
urology in childhood, à critical review of the present attitudes 
and an excellent starting point to the literature on all the topics 
discussed. 


D. H. DAVES a 
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Practice of Surgery, Current Review. Volume H 

Edited Walter F. Ballinger, St Louis. and Theodore Drapanas. 
New Orleuns. 250 « 175 mm. Pp. 500 + x, with 249 illustrations. 
1975. London: Henry Kimpton, £k. 


Review books are regarded by some as a milksop for the lazy 
reader. However, in the rapidly expanding field of surgery it is 
impossible for the busy practitioner to keep up to date with 
the advances taking place in all aspects of the science, and 
especially in fields in which he does not have special interest. 
Volume ll of Practice of Surgery, Current Review, is a valuable 
publication for all surgeons which is beautifully, although 
expensively, produced. Topics discussed are selected from the 
fields of trauma, cancer, gastroenterology, renal tract and 
vascular surgery. ® 
Like all multi-author books, the standard of writing and 
presentation varies greatly from chapter to chapter and the 
terms of reference for the authors seem to be different. Some 
are review articles, some accounts of personal experience in a 
particular field, while others describe personal ideas and 
approaches to well-established problems. Because each writer 
is an enthusiast in his field, inevitably some of the opinions are 
iased and this must be appreciated when the book is read. 
it is difficult to select any one chapter as being of outstanding 
merit. However, there is an excellent review by Dr T. Drapanas, 
one of the book's coeditors, describing the operation of inter- 
nosition mesocaval shunt for portal hypertension. This is a 
technique which he has investigated extensively. Both this 
chapter and the book as a whole are examples of Dr Drapanas's 
careful work, and his recent death in the New York air crash 
was a disastér. This, his last book, coedited with Dr Ballinger, 
is a fitting tribute to his life's work and one which can be 
recommended for the surgeon's private library and one which 
is essential for inclusion in all hospital and medical libraries. 
è K. E. F. HOBBS 


Guide to House Surgeons in the Surgical Unit 

G.J. Fraenkel, J. Ludbrook and H. A. F. Dudley. Fifth edition. 
]32 125 mm. Pp. 179+ xii. 1974. London: William Heinemann. 
41°73; 

Tue first week of the newly qualified doctor is frequently a 
nerve-racking and traumatic experience. Most of us remember 
the occasion all too vividly: the helplessness at the exposure of 
our ignongnce, the uncertainty surrounding all our decisions 
and the inner feeling of total incompetence! Fortunately. 
experience comes quickly and with it the ability to make use of 
the facts marshalled during student days. 

Many hospitals now offer the new houseman notes to aid 
this transition, or perhaps a brief day course of indoctrination. 
The Guide to House Surgeons in the Surgical Unit, now in its 
fifth edition, *pwovides another helpful contribution. Most of 
the problems likely to be encountered by the house surgeon are 
covered $n a sensible and straightforward manner. The first 
chapter on the houseman's role in administration sets the 
basis of his job in its context and ought to be read by all final 
«year students and newly qualified doctors. The second chapter 
on the operating theatre clearly describes the house surgeon's 
important administrative role and is equally valuable. There 
follow chapters describing the investigation of the surgical 
patient, and the management of problems, particularly in 
relation to pre- and postoperative care. Each of these is well 
sct out in note form and can be scanned through easily and 
quickly. The book is of ‘white coat pocket size’ and is therefore 
readily available with practical advice for use in the ward 
office, 

The authors are careful to point out that the specifics of 
patient investigation and care will vary from unit to unit and 
their advice is for general guidance. For instance, the tech- 
niques of bowel preparation before colonic surgery are many 
and varied and the two described would not find universal 
acceptance. 

Rather more than the last third of the book is devoted to the 
features of the common conditions arising in surgical practice. 
For the most part the pre- and postoperative features of these 
diseases, which are of special concern to the house surgeon, are 
described without falling into the trap of creating a mini 
textbook of surgery. 


,84 


One of the features of the new edition are the ‘decision nets’ 
or ‘flow charts’. Where these are simple, as, for examplet that 


on deep vein thrombosis and pulmonary embolism, they should ' 


prove very useful. Others, notably those on gastro-intestinal 
bleeding, are extremely complex, and lose their value with the 
increasing complexity. There is a flow chart on the Zollinger- 
Ellison syndrome, an interesting condition no doubt, but 
surely a rarity which has no place in an introductory book of 
this type. 

There are four valuable and easily understood pages on 
acid-base balance which for their practical value and simplicity 
are a joy to read. On the other hand, the table on p. 63 de- 
scribing intravenous solutions and their contents 1s com- 
pletely inaccurate. For instance, the electrolyte concentrations 
given for both normal and concentrated sodium lactate solu- 
tions are exactly the same. The only difference is the heavier 
type used for printing the latter! The sodium content of ‘nor- 


mal’ saline reads 1150 mmol/l. while that for concentrated * 


sodium chloride is only 150 mmol/l, and the electrolyte con- 
tent of 20 per cent KCI makes no sense whatever. It is difficult 
to see how such gross errors were missed during proof reading. 
These are, however, relatively minor matters, and the authors 
are to be congratulated on a much needed and valuable pro- 
duction. | find myself fully in sympathy with Selwyn Taylor in 
his foreword in feeling how much I would have liked the book 

mysclf as a house surgeon. 
B. P, BLISS 


Orthopaedic Aspects of Cerebral Palsy 

Edited Robert L. Samilson. 242 « 180 mm. Pp. 301 6 x. Hius- 
trated. 1975. London: Spastics [International Medical Publi- 
cations. £6:50. 

Since Little's classic description in 1862, orthopaedic surgery 
has been eponymously associated with cerebral palsy. During 


the past generation, however, the orthopaedic problems of 


spastic paralysis have been put into their proper perspective as 
represenung only one aspect of a comprehensive disease. 
Cerebral palsy affects not only motor function, but the psycho- 
logical, educational and vocational aspects of the child's life. 
As Dr Samilson says in his preface: 'In no area of medicine or 
the social sciences is there greater opportunity for appreciation 
of the totality of person than in the management of the person 
with cerebral palsy. When all is said and done, however, 
orthopaedic surgeons still have a useful contribution to make. 
This volume brings together a number of specialists who 
consider the wide variety of problems in cerebral palsy. and 
particular attention is paid as to how a patient may be assisted 
by orthopaedic procedures. Fortunately it does not set out to 
be a ‘cookbook’ of orthopaedic surgery in cerebral palsy, but 
nevertheless careful consideration is given to individual pro- 
cedures which experience has shown to be helpful, and much 
of the advice is based on personal experience. In a complicated 
and often emotionally charged medical area there is little room 
for dogmatism. The rationale and technique of procedures 
used for correction of deformity and improvement of function 
of upper limb, trunk and lower limb are closely argued and 
described by various authors. In a disease which is so protean 
in its manifestations the choice of procedures presents a diffi- 
cult problem. By and large the editor and individual authots 
have succeeded in their task and it would be churlish to be too 
critical of this brave attempt. However, the next edition might 
correct the inversion of Fig. 37 on p. 62 and modernize the 
section on bracing and splinting techniques in the chapter on 
non-operative aspects of orthopaedic management. Some of 
the splints described are more suitable to the surgical museum 
and hardly represent the best available in 1975. One also 
wonders about the advice that non-ambulatory patients with 
spastic quadriplegia who suffer from scoliosis should have 

‘early surgical treatment’, What is the purpose of this? 
Orthopaedic surgeons will greatly benefit by a study of the 
introduction and general chapters in this book which will 
assist them to place their particular contribution in a proper 
context. They will also find it very helpful as a reference book 
when faced with a particular problem in an individual patient, 
who usually presents with a wide variety of surgical options. » 
LIPMANN KESSEL 
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Recent Advances in Plastic Surgery—1 


Edited by James Calnan 
1976 224 pages illustrated £9-50 


This volume covers five different subjects of interest not only to plastic surgeons, but surgeons in 
other specialities and general physicians. 

Several important changes have taken place in plastic surgery within the past few years. More 
operations are performed under local anaesthesia in outpatient clinics, more reconstructions are 
completed at the same time as the origina! ablative procedures, and both the medical profession and 
general public more readily recognise the importance of personal appearance. 

The contributors to this volume are not all plastic surgeons, an indication of the growth of concern 
in this important field, 


Contents 
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EDITORIAL NOTICES 


Original articles or reviews are invited and editorial 
communications should be addressed to the Editorial 
Secretary, British Journal of Surgery, clo John Wright 
& Sons Lid., Bristol BS8 1EX. Articles are accepted 
on the understanding that they are contributed to 
this journal only, and that articles and their illustra- 
tions become the property of the Journal unless the 
authors state, before publication, that they reserve the 
right to themselves. Each article should be accom- 
panied by an adequate summary, suitable for publi- 
cation. Authors are asked to ensure that original 
illustrations are securely packed and adequately 
protected. 


BUSINESS COMMUNICATIONS should be addressed to 
John Wright & Sons Ltd., British Journal of Surgery, 
Bristol BS8 1EX. Remittances should be made pay- 
able to The British Journal of Surgery. 


BINDING.—Handsome Cloth Cases may be obtained 
for binding Vol. 62. Case, £2:00 post free; Case and 
binding, £7:50 post free. Cases are also available for 
some of the earlier volumes. Applications should be 
made to the Publishers, who will also undertake the 
binding if desired. 


ADVERTISEMENTS.—All communications should be 
addressed to Hexagon Publishing Co. Ltd., 10 Spencer 
Street, St Albans, Herts AL3 5EG (telephone St 
Albans 60641). 


Instructions to Authors 


PREPARATION OF MS.—Papers should be submitted in 
typescript and the author should retain a carbon copy. 
Double spacing should be used throughout, except 
for quotations. 


ILLUSTRATIONS AND TABLES 

Illustrations should be clearly marked on their backs 
to show number, orientation and author's name. 
Explanatory legends should be typed on a separate 
sheet of paper accompanying the manuscript. For 
halftones, glossy photographs or positive prints (not 
X-ray negatives or slides) should be sent, unmounted 
wherever possible. When coloured illustrations are 
submitted as colour prints, they should be accom- 
panied by the original transparencies where possible. 
As colour illustrations are expensive to reproduce, 
authors may be asked to make a contribution towards 
thé cost. Drawings should be in a finished state suit- 
. able for reproduction. Any lettering should be large 


enough to withstand a reduction in size; sans serif 
lettering is recommended. Leaflets giving further 
instructions are available on request. 

Tables should be typed on separate sheets of paper 
accompanying the manuscript. They should have an 
identifying number and a sbort descriptive heading. 
All illustrations and tables must be referred to in the E 
text. 


PRESENTATION OF STATISTICS . 
Authors are reminded that with the frequent use of 
statistical analysis in biological writing of all kinds it 
is desirable that: 

d. The methods section of a paper should contain 


.a mention of any statistical technique used. If the 


method is new or unfamiliar either a reference should 
be given or a description included as a brief appendix. 

b. If alternative techniques could have been applied 
to the data, a short justification of the method is 
often appropriate. 

c. In clinical trials the confidence or tolerance limits 
of the results should be quoted, particularly when 
formal statistical significance at the 5 per cent level is 
only just reached. 

d. Abbreviations for statistical terms should*follow 
those used in Documenta Geigy Scientific Tables, 
7th edition, 1970. 


REFERENCES : 
The citation of references should follow fhe pattern 
shown in the Reference Citation Recommendations 
issued by the Medical Section of the Library Associa- 
tion. Copies of these recommendations can be ob- 
tained from the Secretary, Medical Section, The 
Library Association, 7 Ridgmount Street, London 
WCIE 7AE. 

The name of the author and the date of publication 
are given in the text; the list of works cited is put at 
the end of the article, arranged in alphabetical order 
of authors' names. When references to two or more 
works by the same author are listed, they are arranged 
in chronological order. Where there are more than 
two authors these may be indicated in the text citation 
by the words ‘et al.’, following the name of the principal 
author; on the rare occasions when this may lead to 
confusion, the text citation should name as many of 
the collaborating authors as are necessary to identify . 
the work cited. When several works published by the 
same author(s) in the same year are cited, they should 
be distinguished by the letters a, b, c, etc., placed . 
immediately after the date. 
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In the list of works cited each reference to a journal 
article should give, in the order indicated, the names 
and initials of all authors, the year of publication (in 
parentheses), the title of the paper, the name of the 
journal (abbreviated), the volume number (in heavy 
type arabic numerals) and the numbers of the first and 
last pages of the article. Abbreviations for journal 
titles should be those adopted by Index Medicus since 
January 1971; where no abbreviation is given by Index 
Medicus the journal title should be left in full and the 
publishers will proyide a suitable abbreviation. A 
reference to a book should give, in order, the names and 
initials of all authors, compilers or editors, the date of 
publication (in parentheses), the title of the book, the 
edition number (if other than first), the place of publi- 
cation, the publisher's name, and, where appropriate, 
the number(s) of the page(s) referred to. A reference 


«to a contribution to a book should give, in order, the 


names and initials of all authors of the contribution, 
the date of publication (in parentheses) and the title 
.of the contribution; then, after the word ‘In:’, there 
should follow the name(s) and initial(s) of the author(s) 
etc. of the book, the title of the book, the edition 
number (if other than first), the place of publication, 
the publisher's name and the numbers of the first and 
last pages of the contribution. 

Titles of papers and books should be given in the 
original language, with titles in Cyrillic and Greek 
alphabets transliterated. 

Only in papers in which many and frequent references 
have to be made should the items be numbered; the 
numbers may then be inserted in the text without 
interrupting it with a list of names and dates. 


Examples 

References to periodicals 

BURKE D. C. (1961) The purification of interferon. 
Biochem. J. 78, 536-563. 

CRICK F. H. C. and WATSON J. D. (1956) Structure of 
small yiruses. Nature (Lond.) 177, 473-476. 


In an Anonymous paper where the name of the journal 

is used for quotation it is not repeated: 

BRITISH MEDICAL JOURNAL (1969) Psychogenic dys- 
pnoea 4, 382. 


For journals without volume numbers the page 

numbers are indicated by pp. j ; 

ISLIP P, J. and WHITE A. C. (1964) Some reactions of 
2-(3-oxindolyd) ethylamines. J. Chem. Soc. pp. 
1201-1204. 


References to non-periodical literature 

Books 

PAZZINI B. (1941) La Medicina Primitiva. Milano, Arte 
e Storia. 

DUBOS R. H. and HIRSCH J, G. (ed.) Bacterial and My- 
cotic Infections of Man, 4th ed. London, Pitman 
Medical. 


Contributions to books 

PORTERFIELD J. S. (1963) Interference and interferon. 
In: HARRIS R. J. (ed.), Techniques in Experimental 
Virology. London, Academic Press, pp. 305-326. 


Contributions to symposia 

GRAY J. A. B. (1962) Coding in systems of primary 
receptor neurons. In: BLAMENT J. W. L. (ed.), 
Biological Receptor Mechanism. Symposia of the 
Society for Experimental Biology, no. 16. Cam- 
bridge, Cambridge University Press, pp. 345—354. 


Congress Proceedings 

CORNFORTH J. W., CORNFORTH R. H. and MATHEW K. K. 
(1959) A new stereo-selective synthesis of olefins 
and its application to the synthesis of all-trans- 
squalene. In: MosETTIG E. (ed.), Biochemistry of 
Steroids. Proceedings of the Fourth International 
Congress of Biochemistry, Vienna 1-6 September 
1958, vol. 4, pp. 59-60. 

LOFTS B. (1965) Seasonal lipid changes and their 
possible significance in the testis of Anura. In: 
Proceedings of the Second International Congress 
of Endocrinology, London, 17-22 August 1964. 
Amsterdam, Excerpta Medica, pp. 100-105. 
(Excerpta Med. Int. Congr. Ser. 83.) 


Series details should be included when they assist in 

identification of the reference, as in the example 

preceding, or that following. 

SAINSBURY P. (1955) Suicide in London. London, 
Chapman & Hall. (Maudsley Monograph No. 1.) 
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Long survival after renal transplantation in man 
M. F. A. WOODRUFF, B. NOLAN, J. L. ANDERTON, G. M. ABOUNA, 


J. B. MORTON AND A. McL. JENKINS* 


SUMMARY 

The indications for transplantation, complications, 
management and results in 127 consecutive patients who 
had received renal transplants between October 1960 and 
December 1974 are presented. In 2 cases the donor was 
an identical twin, in 22 a living relative other than a 
Twin, in 2 an unrelated individual in whom nephrectomy 
was performed for therapeutic reasons and in 101 a 
cadaver. At the end of the period under review there 
were J7 patients alive with grafts which had functioned 
for 6 months or more; of these, 28 had survived for 
more than 2 years, 13 for more than 5 years, 6 for more 
than 8 years and 2 for more than 12 years. Thirty-four 
patients were employed or doing routine housework or 
receiving full-time education. One patient fathered a 
child 4 years after transplantation; another gave birth 
to a healthy infant 3 years after transplantation. 


FRoM October 1960, when the first successful human 
kidney transplant operation in the United Kingdom 
was performed (Woodruff et al., 1961), to | December 
1974, 127 patients with end-stage renal failure have 
undergone renal transplantation in Edinburgh at the 
Royal Infirmary and, in recent years, at the Nuffield 
Transplantation Surgery Unit at the Western General 
Hospital. Many of these patients have survived with 
functioning grafts for more than 5 years, and one for 
more than 12 vears, after transplantation. 

Progress reports on the first 6 patients (Woodruff 
et al, 1963) and subsequently on the first 35 patients 
(Woodruff et al., 1969) have already been published. 
The present paper brings the account up to date, with 
particular reference to long term survival. 


Cases and management 

In view of the changes in management that have been 
introduced in the course of this long experience the 
cases have been subdivided into two series: 

Series 1: Patients undergoing transplantation before 
31 December 1964. 

Series 2: Patients undergoing transplantation after 
this date. 

There were 15 patients in the first series. Two of 
these received an isograft from an identical twin and 
were not given any immunosuppression. Eleven 
patients received a kidney from a living parent (7 
cases) or non-twin sibling (4 cases), | received a 
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cadaver kidney and | received a ‘free kidney’ from 
an unrelated living donor. All the recipients of non- 
twin kidneys, apart from Case 2 who was treated by 
whole body irradiation, received immunosuppression 
in the form of azathioprine (or in 1 case 6-mercapto- 
purine), supplemented in 8 cases by preoperative local 
irradiation of the spleen and/or graft site, in | case by 
thymectomy and in | case by small doses of pred- 
misone, Of the 112 patients in the second series, |} 
received a primary transplant from a living related 
donor (10 parents and | non-twin sibling), 100 re- 
ceived a cadaver kidney and | received a "free kidney’ 
from a living unrelated donor. All these patients were 
treated routinely with azathioprine and prednisone. 


Table I: INDICATIONS FOR RENAL 
TRANSPLANTATION 


Chronic glomerulonephritis 

Pyelonephritis 

Polycystic kidneys 

Malignant hypertension 

Renal hypoplasia and congenital anomalies 
Hydronephrosis 

Renal carcinoma 

Analgesic nephropathy 

Goodpasture's syndrome 

Injury to a solitary kidney * 
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Bilateral renal calculi 

Disseminated intravascular coagulation 
Secondary amyloid 

Systemic lupus ervthematosis 
Unknown aetiology 


Indications for transplantation 
The renal diseases for which transplantation was 
carried out are shown in Table I The main indications 
have been chronic glomerulonephritis, pyelonephritis, 
polycystic kidneys and malignant hypertension with 
nephrosclerosis. 

All patients when presented for renal transplanta- 
tion were accepted, regardless of age, provided that 
there seemed to be a reasonable chance that they 


would benefit from the operation, and that thev were 
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Table H: HL-A MATCHING AND GRAFT SURVIVAL IN SERIES 2* 





» 
Proportion of 
grafts which 


Proportion of 
grafts which 


Proportion of 
grafts which 


No. of functioned for functioned for functioned for 
Degree of histocompatibility recipients 6 months | year 2 years y 
Group 1: No HL-A mismatch (Terasaki groups A + B) 1/3 0/3 0/3 
Group 2: One HL-A mismatch (Terasaki group C) i} /16 6/14 2/7 
Group 3: Two or more HL-A mismatches (Terasaki 21/42 17/38 11/28 


groups D-E} 
* Cadaver donors, transplanted up to 1 December 1973. 
Table HI: HL-A MATCHING IN RELATION TO GRAFT 


FUNCTION AND PREDNISONE DOSAGE 6 MONTHS 
AFTER TRANSPLANTATION IN SERIES 2* 


Degree of histocompatibility 


Group | Group 2 Group 3 
Creatinine clearance (ml/min) 
50 ] 8 19 
25-50 0 0 6 
©2695 0 3 | 


Prednisone dose (mg/day) 
, Mean 15 


27 
Range 20—40 


* Cadaver donors, transplanted up to ! June 1974. 


Table IV: EARLY FUNCTION OF CD FIRST GRAFTS 
IN RELATION TO WARM ISCHAEMIA TIMES 


Warm ischaemia time (min) 


* 
Graft function «30 


30-60 760 Total 
Immediate function 13 4 0 17 
Functioned after a period 31 25 4 60 
of ischaemic necrosis 
Never functioned T* 1 2 10 
Total 51 30 6 87 


* Two of these recipients died within 16 days of 
transplantation. 

& 
free from systemic infection and serious lower urinary 
tract obstruction. Many of the patients were con- 
sidered unsuitable for chronic intermittent dialysis on 
social, psychiatric or medical grounds. The recipients’ 


‘ages variede from 8 to 64 years. 


Donor Selection 

Cadaver donor (CD) kidneys were obtained locally 
and from other parts of the United Kingdom and 
Europe through the National Organ Matching Service, 
from donors aged 8 to 57 years. In view of the shortage 
of organs available for transplantation a poor HL-A 
match (Tables I, III) has frequently been accepted, 
provided that direct cross-matching was negative. For 
the same reason relatively long ischaemia times have 
been accepted (Table IV). In the case of living related 
donors (LRD) a careful evaluation of the donor's 
medical state and family background was made. Only 
adult donors with excellent health and genuine moti- 
vation were accepted. Of the living donors. 2 were 
identical twins, 5 were non-twin siblings and 18 were 
parents. 


Aseptic precautions 
From June 1968 (Case 36) patients underwent trans- 
plantation and were cared for postoperatively in an 
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isolation unit in which the aim is to maintain a degree 
of sterility comparable to that of an operating theatre 
(Woodruff et al., 1968). Patients and staff are screened 
regularly for pathogenic bacteria and for the presence 
of Australia antigen or antibody in their blood. 


Immunosuppression 

All the allograft recipients except the first (Case 2) 
were treated with azathioprine, This drug (or an equi- 
valent dose of an injectable preparation of 6-mercapto- 
purine) was given in a dose of 5 mg/kg body weight 
on the day of transplantation (and sometimes also on 
the previous day in the case of the recipients of LRD 
transplants). During the first week the mean daily 
dose ranged from 3 to 5 mg/kg body weight, except 
when the transplant had not begun to function by the 
third day, in which event the dose was reduced, often 
to as little as 1 mg/kg, until adequate function was 
established. Thereafter the dose was adjusted accord- 
ing to the patient's bone marrow response and the fre- 
quency of rejection reactions, the usual maintenance 
dose being between 2 and 3 mg/kg daily. 

In the second series of patients prednisone was 
given routinely in a dose of 3 mg/kg 2 days before 
transplantation for LRD transplants, and on the day 
of transplantation for CD transplants, The dose was 
gradually reduced over the first month to about 


according to graft function and the frequency of 
rejection. Most patients received about 20 mg/day 
after 1 year; subsequently this was sometimes reduced 
further to 15, 12-5 or even 10 mg/day and in 3 LRD 
transplant recipients prednisone was discontinued. 
Most patients received an injection of hydrocortisone, 
or more recently methylprednisolone, on the opera- 
ung table just before graft revascularization. In addi- 
tion to azathioprine and prednisone, 14 patients were 
also given short courses of antilymphocyte glopulin 
(ALG), prepared in horses as previously described 
(Woodruff et al.. 1967; James et al, 1971). In the 
first 6 of these patients the ALG was given by intra- 
muscular injection (Woodruff et al., 1969); in the 
remainder it was given intravenously (James et al., 
1971). 


Antirejection therapy 

Rejection was diagnosed by clinical and biochemical 
criteria, and sometimes by open or needle biopsy of 
the graft. Prior to 1973 threatened rejection was 
treated by one or more of the following procedures: 
increasing the dose of oral prednisone, local irradia- 
tion of the transplant (usually two doses each of 
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150 rad) and intravenous infusion of actinomycin C 
. (usually 200 ug twice-weekly for two to four doses). 
Since then intravenous infusion of methylpredniso- 
lone (Solu-Medrone) given daily for 3-5 days in a 
dosage of 0-5-1-0 g/day has mainly been used, but 
local irradiation of the transplant has also been em- 
ployed in intractable cases. In 4 patients ALG was 
used for the treatment of rejection. Intravenous infu- 
sion of heparin has been used in a few patients when 
there was marked thrombocytopenia not attributable 
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Tissue typing " 
ABO blood group typing was carried out on all th 
donors and recipients, and no patient was given a 
kidney which was not ABO compatible. Leucocyte 
antigen (HL-A) typing was carried out on 88 patients. 
Five of the earlier living related donors and the corre- 
sponding recipients were typed retrospectively by Dr J. 
van Rood, and 6 cadaver donors and the correspond- 
ing recipients were typed by Professor R. Batchelor. 
The remaining patients were typed in the Edinburgh 
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Fig. 1. Graft survival after renal transplantation computed by the life table method. First grafts; 
all types of donor. The numbers alongside each point indicate the actual 


number of patients with functioning grafts at the time. 
100 


90 


Graft survival (92) 


Time (yr) 
Fig. 2. Graft survival after renal transplantation computed by the life table method. First grafts; second series 
(1965-74). The numbers alongside each point indicate the actual number of patients with 

functioning grafts at the time. 





o——— Living donor, 1965 to Dec. 1974 
e————e Cadaver donor, 1965 to Dec. 1974 : 
o 


- M.F. A. Woodruff et al. | 

f ES : 
Dr A. White and Mr C. Darg, using a standard micro- 
cytotoxicity technique with glass plates containing 144 
antisera supplied by the National Organ Matching 
Service. This identifies approximately 25 HL-A anti- 
gens. Direct cross-matching was performed whenever 
possible. 


Surgical technique 

The renal graft was placed in the right or left iliac 
fossa. The renal artery was anastomosed either end 
to end to the recipient's hypogastric artery or end to 
side to the external "liac artery; the venous anasto- 
mosis was end-to-side in all cases. In most cases the 
ureter was anastomosed to the side of the bladder by 


Survival of patients (94) 


Time (yr) 


the simple technique described previously (Woodruff 
et al., 1969). In 5 patients, because of the personal , 
preference of one member of the team (G. M. A.), 
the ureter was implanted at the base of the bladder 
using the everting and submucosal tunnelling tech- 
nique (Paquin, 1959; Starzl, 1964). In 1 patient with 
bladder neck obstruction the ureter was anastomosed 
to an ileal conduit. 


Results 

The percentage graft survival for first grafts, com- 
puted for various categories of patients by the life 
table method used by the Kidney Transplant Registry 
(Barnes, 1965), is shown in Figs. 1 and 2, and the 


u—a All cases, 1960 to Dec. 1974 


D——g All cases, 1965 to Dec. 1974 





Fig. 3. Survival of patients after renal transplantation computed by the life table method. All types of donor. 
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survival of patients, similarly computed, in Figs. 3 


“and 4. The number of patients alive on 1 December 


1974 was 49, and of these, 44 had functioning grafts. 

The first of the 2 identical twin transplant recipients 
died 6 years after transplantation from disseminated 
carcinoma of the stomach. It is noteworthy that the 
donor, who died a few months before the recipient 
from myocardial infarction, had been found at autopsy 
also to have a carcinoma of the stomach. The second 
identical twin transplant recipient is alive and well 
more than 12 years after transplantation. 

Of the 13 patients of the first series who received 
renal allografts, only 3 survived for more than 1 year; 
however, one of these patients, who received a kidney 
from his father, is alive with a functioning graft over 
12 years after transplantation (Fig. 5). So far as we 
know he is the longest living parental kidney recipient 
in the world. None of the patients in this series was 
established on long term dialysis after rejection of 
their transplant. 

The results in the patients of the second series were 
decidedly better. The graft survival was 74 per cent 
for LRD transplants and 51 per cent for CD trans- 
plants at 1 year, and 46 and 24 per cent respectively 
at 5 years. The corresponding figures for the survival 
of the patients were 91 and 60 per cent at 1 year, and 
46 and 26 per cent at 5 years. 


e Long survival after renal transplantation 


There were 14 patients over the age of 50 at the time 
of transplantation, all of them in the second series. 
Since only one of these patients was established on 
long term dialysis after rejection of his transplant 
the curve of patient mortality (Fig. 4) almost co- 
incides with the curve of graft mortality and therefore 
this has not been plotted. The fact that 1 patient sur- 
vived for over 6 years, another for over 3 years and 
2 others for over 1 year confirms our view that it is 
wrong to refuse to offer older patients the chance of 
transplantation. e 

Nine patients received a second transplant but 2 
of these (who are still alive) so recently that they are 
not included in the analysis. In the other 7 patients 
1 transplant is still functioning after more than a year, 
another functioned for more than a year and was then 
rejected, and 5 failed to function or were rejected 
within a month. » 


Graft survival and histocompatibility matching 

Four of the 5 cases in which the donor was a non- 
twin sibling died before February 1965 and their 
HL-A typing is unknown; in the remaining case 
(Case 50) the donor and recipient were HL-A iden- 
tical. In 1 of the 17 parent donor cases (Case 3) the 
donor and recipient bappened to be HL-A identical 
because the parents had a haplotype in commen and 


Case 3, male, aged 12, paternal donor, date of transplant 27.7.62 


Height (cm) 148 151 155 156 


55 60 67 66 74 


Weight (kg) 
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to spleen and iliac fossa 


l Renal transplantation 


0102030403 6 9 12 
Days ! Months ' 


if 2 2L 3 


Years 


160 


80 


Graft Irradiation 


imuran stopped | l 


Creatinine clearance 


Blood urea 


Urine protein 


162 170 174 174-5 175 
107 8596 1071057991 100 102 97 
Graft irradiation e 









3 4 4 5 6 7 8 9 I0 H 12 


Fig. 5. Long survival of a parental allograft. A rejection crisis which occurred after 5 years when azathioprine was completely 
withdrawn was treated successfully with prednisone and azathioprine. For the past 3 years the patient has received no ; 
prednisone but azathioprine has been continued. Note increase in height (and weight, which the patient is reluctant to control). 
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Case 37, male aged 16, maternal donor, date of transplant 25.7.68 & 
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Prednisone 


Fig. 6. Excellent renal function in the recipient of a maternal kidney nearly 6 years after transplantation. Prednisone was 


discontinued after 4 years. 


Table V: CAUSES OF DEATH 


Infection 29 

Hypertension, cerebrovascular accident and cardiac 15 
failure® 

Graft failure 

Malignant neoplasia 

Pulmonary embolus 

Haemorrhage (gastro-intestinal or generalized) 

Perforation of duodenal ulcer or bowel 

Pancreatitis ə 

Hepatitis 

Hepatic iue due to azathioprine 

Intestinal obstruction 

Hyperkalaemia 

Post-anaesthetic complications 

Chickenpox 

Unknown 
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CA 


Total 


* [ncludes 6 patients in the first series. 

Drug toxicity contributed to many of the above 
complications and is therefore not listed separately. There 
were in addition 3 patients who have not been traced but are 
presumed to have died. 


Table VI: CAUSES OF GRAFT LOSS (FIRST GRAFTS) 


Early rejection after initial function 24 
Late rejection 12 
Kidney never functioned 13 
Arterial stenosis or occlusion 3 
Venous occlusion 2 
Renal infection 3 
Ureteric fistula/obstruction 2 


the child inherited this from his mother (the father 
being the donor). In the other 16 cases there must 
have been one haplotype common to the donor and 
the recipient, though this was determined in only 8 
cases. There is little to be gained by analysing these 
data further except to note that prednisone was with- 
drawn (Figs. 5, 6, 7) in 3 of the parent donor cases 
(though it has had to be reinstituted in one of these). 
The daily maintenance dose of prednisone in the 
recipient of an HL-A identical sibling kidney is only 
10 mg. 

The HL-A matching in 61 CD recipients who under- 
went transplantation prior to December 1973 and its 
relationship to graft survival are shown in Table 1l. 
The daily dose of prednisone and the creatinine clear- 
ance in patients alive 6 months after transplantation 
are shown in Table III. It seems clear that there is no 
correlation in this small series between HL-A match- 
ing and the behaviour of the graft. 


Ischaemia time and graft function 
The early function of cadaveric grafts was analysed 
according to the warm ischaemia time, which was 
known in 88 cases. The data are shown in Table IV. 


Causes of death 

The major causes of death are shown in Table V. The 
three most important were infection, cardiovascular 
causes and graft failure. Together these accounted for 
69 per cent of all the deaths. Other major causes of 
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Case 31, male aged 13 materna! donor, date of transplant 21.9.67 | 5 
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Fig. 7. Prednisone was withdrawn 5 
reintroduced subsequently. 





Table YH: VASCULAR COMPLICATIONS 


Case Type of donor Nature of complication 


Urine protein 
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years after transplantation in this recipient of a maternal kidney but had to be 


Outcome 
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Hypertension. Bilateral nephrectomy at 125 days--no improvement. 


Died at 15 months of renal failure and hypertension---ischaemic 


necrosis of graft 
Infarction of kidney. Patient died of renal failure at 2 months 
infarction of kidney. Patient died of renal failure at 7 weeks 


5 Father Severe stenosis distal to 

arterial anastomosis. 
Chronic rejection 

Hi Cadaver Renal vein thrombosis 

13 Father Renal artery occluded by 
aneurysm. A mechanical 
stapler was used for this 
anastomosis 

34 Cadaver Renal artery stenosis 

38 Cadaver Renal artery stenosis 

95 Cadaver Renal vein thrombosis 

* 


death were neoplastic disease, pulmonary embolism 
and gastro-intestinal perforation or haemorrhage. 
Two patients died as a result of Type B hepatitis and 
2 others from acute pancreatitis. 


Causes of graft loss 
Thirty-six out of 59 first transplants (Table VI) were 
lost as the result of rejection. In addition, rejection 
may have contributed to loss of the 13 transplants 
which never functioned at all. 

Vascular stenosis or occlusion was found at autopsy 
in 6 patients. Details of these cases are shown in Table 
VH. 


g” 


Severe hypertension. Renal infarction. Died at 2 months fof hyper- 
tension and cerebral haemorrhage 

Hypertension. Failed to respond to host nephrectomy at 3$ years. 
Bypass graft at 4 years--corrected hypertension. Patient died of 
malabsorption syndrome and renal graft rejection at 4$ years 

Graft infarcted~--removed at 3 weeks. Patient died at 4 months of 
disseminated squamous carcinoma originating in renal pelvis 


Infection 
Infection caused the death of 29 patients and contri- 
buted to the death of at least 6 others. An analysis 
of the fatal infections is given in Table VIH. 
Non-fatal infections were even more common in 
this series (Table IX). Forty-two patients developed 
urinary tract infection, 13 wound infection and 7 septi- 
caemia. Most of these infections responded to appro- 
priate chemotherapy. Sixty-four per cent of non-fatal 
bacterial infections were due to Escherichia coli and 
29 per cent were caused by Sraphylococcus aureus. 
One patient developed cryptococcal meningitis and 
septicaemia 1$ months after transplantation. As a 


ole 


Ld 


a 


Ll 


te 


M. F. A. Woodruff et.al. : 
e 
‘Table VIH: FATAL INFECTIONS 
Time after 


Tvpe of infection No. transplantation 
Bacterial 

Septicaemia 3 10-60 d 

Pneumonia and septicaemia 3 3-20 mth 

Pneumonia or lung abscess 7 6-15 mth 

Peritonitis 3 l-15 mth 

Meningitis (non-tuberculous) 3 11 d. 16d, 
16 mth 

Miliary tuberculosis | 20 mth 


Total 22 














Fungal 
Pneumonia and septicaemia i 14 mth after first 
transplant, 
4 days after 
second trans- 
plant 
Pneumonia and meningitis i 12 mth 
i: Total 2 
Viral 
Serum hepatitis 2 4 and 3 mth 
Chickenpox | 22 mth 
Total 3 
Protozoa! 
Pneumocystis carinii 2 3 and 6 mth 





Overall total 29 
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Table fX: NON-FATAL COMPLICATIONS 


1. Infections 4. Gastro-intestinal 
Urinary tract 47 Perforated, bleeding 6 
Wounds 13 duodenal ulcer 
Septicaemia 7 Uncomplicated 4 
Serum hepatitis 2 duodenal ulcer 
Fungal meningitis 1 Gastric ulcer 2 
Fungal abscess of leg 1 Non-specific gastro- 3 

— intestinal bleeding 
Total 71 Intestinal obstruction 
& | tu ete 
Acute appendicitis | 
2. Haematological Total 17 
Number not included 5. Hepatic 
because it is $0 Drug hepatitis 6 
dependent on the 
lower limyts accepted 6. Metabolic 
for leucocyte and Diabetes 5 
plaiglet counts 
7. Genito-urinary 

Ureteric fistula 4 

3. Skeletal Epididymo-orchitis l 
Osteoporosis I5 = 
Avascular necrosis 7 Total 5 

Total 22 8. Lymphatic cysts 3 


result of this he became comatose and required 
tracheostomy and assisted ventilation. He was treated 
with intravenous and intrathecal amphotericin B for 
6 weeks, following which he made a full recovery. 
Subsequently, more than 8 years after transplantation, 
he was admitted for drainage of an abscess in the leg 
which was found to contain the same fungus. He has 
since recovered after being treated with daily local 
irrigations of amphotericin B as an outpatient (Fig. 
8). In addition to bacterial and fungal infections, 
many patients showed evidence of viral infection, 
either as an overt lesion such as herpes or as an 
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Case 19, Male, Aged 23, Paternal Donor, Date of transplant | 911,65 
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Fig. 8. This recipient of a paternal graft recovered from 
cryptococcal meningitis and septicaemia 15 months after 
transplantation. This was followed by significant deteriora- 
tion in graft function. He developed a cryptococcal abscess 
of his leg 7 years later. 


increase in antiviral antibody titre. Some patients were 
found at autopsy to have evidence of cytomegalic 
inclusion disease. 


Other non-fatal complications 
Throughout this experience many serious but appar- 
ently non-fatal complications, other than infections, 
were seen, Some of these are also listed in Table 1X. 
The most common of these were leucopenia and 
thrombocytopenia, osteoporosis, avascular necrosis 
of bone and gastro-intestinal complications. Some of 
the latter were successfully treated surgically, while 
others responded to medical treatment and reduction 
in the steroid dose. Gastric ulceration in 2 patients 
healed with medical treatment. Six patients developed 
cholestatic drug hepatitis which was attributed to 
azathioprine toxicity. In 4 of these, jaundice abated 
with reduction in the dose of azathioprine; in the 
other 2 this drug was replaced by cyclophosphamide. 
One of these patients died later in hepatic failure, 
while the other made an excellent recovery and i 
currently alive and well 18 months after transplanta- 
tion (Fig. 9). 

Two of the 4 patients with non-fatal ureteric fistula 
lost their graft as a consequence of this complication. 

Vascular complications affecting the blood supply 
of the graft, which contributed in varying degrees to 
graft loss, have already been discussed (Table VI). 
Four patients developed ileofemoral deep vein throm- 
bosis on the side of the graft, and 2 of these subse- 
quently died of pulmonary embolism. 

Three patients developed lymphatic cysts. 
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Case 104, female aged [6, cadaver donor, date of transplant [2.12.72 
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Fig. 9. This recipient of a cadaver graft developed cholestatic jaundice 12 months after transplantation. Imuran was replaced 
by cyclophosphamide. The jaundice disappeared and the graft function remains good. 


Case 50, male aged 3l, living related donor, date of transplant 13.11.69 
Renal transplantation 
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nephrectomy 4 months after transplantation. 
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1973. éNith this agent it has been possible to reverse 
acute rejection occurring during the first 4 months in 
every case except one (34 rejection episodes in 21 
patients); 11 out of 16 rejection episodes which 
occurred from 4 months to 8 years after transplanta- 
tion have also been reversed. One patient died during 
the course of Solu-Medrone infusion. 


Rehabilitation 

Out of 66 patients whose grafts functioned for 6 
months or more, 41 (62 per cent), comprising 35 
adults and 6 children, returned to employment, 
housework or school after transplantation. On 1 De- 
cember 1974 there were 37 patients alive with grafts 
which had functioned for 6 months or more; of these, 
28 had survived for more than 2 years, 13 for more 
than 5 years and 6 for more than 8 years. Thirty-four 
patients were employed or doing routine housework 
or in full time education. Most of the patients were 
enjoying life, and besides having adequate renal func- 
tion, their haemoglobin levels, which had been in the 
range of 4—6 g/100 ml when they were on dialysis, 
had risen to 12-16 g/100 ml. One patient fathered a 
normal child 4 years after transplantation, another 
gave birth to a healthy infant 3 years after trans- 
plantation (Robertson et al., 1974) and another is 


pregnant. 

Discussion 

Comparison with results from other centres 

The results in the first series, which are comparable 
to those obtained elsewhere in the world at the time 
(Murray et al, 1965), seem in retrospect surprisingly 
good considering the poor condition of most of the 
donors and the fact that prednisone was not included 
in the basic régime of immunosuppression except in 
the last case. It seems clear that these disadvantages 
were compensated for to a considerable extent by the 
fact that all but 2 of the transplants came from living 
related donors. 

The second series reflects the general improvement 

in the results of renal transplantation which has oc- 
curred during the past decade. The fact that the results 
with LRD transplants were better than those with 
CD transplants is in agreement with the experience 
of others (Starzl et al., 1970, 1974; Belzer and Kountz, 
1973; Report, 1973), and we continue to believe that 
. the use of carefully selected living relatives who 
“genuinely wish to donate a kidney continues to be 
justified in certain circumstances, notably when an 
HL-A compatible sibling is available as donor for 
an adult recipient, and when a parent wishes to donate 
a kidney to a child. 

Our results with cadaver transplants are similar to 
those reported by the Human Renal Transplant 
Registry (Report, 1973) and from various centres in 
the United Kingdom (Calne et al., 1968; Pletka et al., 
1969) and Europe (Parsons et al., 1971; Hamburger 
et al., 1972); they are, however, decidedly inferior to 
those reported from a number of other centres in 
various parts of the world, including the United States 

. (Starzl et al., 1973), Australia (Sheil, 1973) and 
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Scotland (Bell et al., 1971). We believe that there are ' 


three main reasons for this discrepancy. 

In the first place we have accepted many poor risk 
patients, and would indeed have accepted more such 
patients had we not been limited by a shortage of 
suitable kidneys to transplant. There is evidence, for 
example, that the prognosis after cadaveric kidney 
transplantation is relatively poor in patients over the 
age of 50 (Kjellstrand et al., 1972; Report, 1973), and 
there were 14 such patients out of a total of 102 in 
our second series as compared with none in the other 
Scottish series referred to above (Bell et al., 1971). 
We have, moreover, accepted patients with disease 
outside the renal tract, including one with gross aortic 
incompetence who received a successful transplant 
but subsequently died from empyema following aortic 
valve replacement. Another type of poor risk is the 
patient who has been on haemodialysis for a long 
time and is running out not only of shunt sites but 
of the will to live. In our view transplantation should, 


as a general rule, be offered to a patient soon after * 


he has been established on haemodialysis; he is then 
well prepared for the operation and has an escape 
route open if the transplant is rejected. Objections to 
such a policy on the grounds that dialysis facilities 
installed in the patient's home at public expense may 
be wasted do not seem to us to be well founded. We 
accept that the shortage of cadaver kidneys suitable 
for transplantation may justify preferential accept- 
ance of good risk patients at the present time, and we 
ourselves have been unable to accept some poor risk 
patients for this reason. The supply problem, how- 
ever, could and should be solved, and when it is, the 
only factor which ought to be considered will be the 
best interest of the patient. £ 

The second reason why our results are not as good 
as some reported from elsewhere is the poor quality 
of our transplants, even the best of which would not 
be accepted by many centres in the United States and 
France which use only kidneys removed prior to 


arrest of the circulation after a diagnosis Sf cerebral ` 


death has been made. What is more disturbing js that 
we have been driven by the difficulty of obtaining 
sufficient organs to meet the needs of our patients to 
use some which must be regarded as poor even by 
British standards, either because of a long warm 
ischaemia time or because of deterioration during the 
terminal stages of the donor’s life. Had we not used 
these kidneys some of our poor risk patients, for whom 
no place could be found on a long term dialysis 
programme, would not have undergone transplanta- 
tion at all, and some of them have in fact reaped 
considerable benefit. The solution of this problem 
clearly depends on a change in attitude, on the part of 
the medical profession and the public in general 
(British Transplant Society, 1975; Woodruff, 1975). 
Finally, it is apparent in retrospect, and in the light 
of reports from other centres (Kountz et al., 1972; 
Kountz, 1973), that we have at times. persisted with 
immunosuppressive treatment when the right course 
would have been to accept that the transplant was 


lost and return the patient to dialysis in preparation ' 
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"for a second transplant. In this respect we have un- 


doubtedly been influenced by the supply problem, 
and probably also by the relatively poor results of 
second transplants in our series, 


HL-A typing 

Our data are insufficient to enable us to draw firm 
conclusions about the value of HL-A typing. They 
certainly do nothing, however, to dispel the feeling 
of pessimism current among many clinicians con- 
cerning the value of HL-A typing in CD transplanta- 
tion, and they confirm the experience of others that 
grafts sometimes do well when the HL-A match is 
poor, and vice versa. 

In the light of all the information available we are 
sceptical about the value of trying to relate the actual 
number of HL-A incompatibilities to graft survival; 
on the other hand, we think it would be worth setting 
up a prospective multi-centre trial to determine 
whether survival of CD grafts is significantly better 


‘in the special case of ‘full-house match’, despite the 


early rejection of one such transplant (Case 60) in our 
series, which may perhaps have been related to severe 
herpes simplex in the recipient. 


Immunosuppression 

The «incidence of skeletal and gastro-intestinal com- 
plications attributable at least in part to cortico- 
steroids is much the same as in other published series 
(Harrington et al., 1971; Elmore, 1972; Lee et al., 
1972; Starzl et al., 1974), but the proportion of our 
patients with Cushingoid facies is disquietingly high. 
We have tried recently to correct this by giving pred- 
nisone in a single daily dose instead of in two divided 
doses as previously, and this has had some success. 
It seems likely in retrospect, however, that we could 
with advantage have reduced our routine dose of 
prednisone after the first few months, even at the cost 
of having to give more frequent short courses of 
methylprednisolone for the treatment of rejection. 
The very “sight advantage in 1 and 2 years’ survival 
in the 11 recipients of CD kidney grafts in our series 
who were treated with ALG has not encouraged us 
to examine further the effect of adding ALG to our 
present régime of immunosuppression. In the light 
of this experience and of results reported by others 
(Sheil et al., 1972; Simmons, Condie and Najarian, 
1972; Starzl, Groth et al., 1972), however, we plan to 
set up a prospective study to determine whether it is 
possible by using ALG together with our present dose 
of azathioprine and a much smaller dose of prednisone 
to obtain comparable graft survival with fewer 
complications. 

We are in agreement with others (Lucas et al., 
1970; Kountz et al., 1972; Woods et al., 1972; Sheil, 
1973; Starzl et al., 1973) in concluding that intra- 
venous infusion of methylprednisolone represents a 
significant advance in the treatment of acute rejec- 
tion, and have been gratified, and a little surprised, 
to find that it was often helpful in the treatment of 


plantation. 
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An important but controversial question is evhen, 
if ever, one can safely stop immunosuppression. Many 
years ago the term ‘adaptation’ was introduced by 
one of us (Woodruff, 1959) to describe the develop- 
ment of an increasingly stable relationship between a 
graft and its host which occurs under a variety of 
experimental conditions. It seems likely that this 
phenomenon occurs also in human organ grafts (Mar- 
gules et al., 1972; Halgrimson et al., 1973), though the 
underlying mechanisms have not by any means been 
fully elucidated. This has encouraged us to withdraw 
prednisone altogether in 3 long term recipients of 
LRD grafts, and although we have had to reinstitute 
the drug in one of them (Fig. 7), the other 2 have 
received no prednisone for more than 2 years (Figs. 
5, 6). Moreover, Starzl et al. (1974) has reported that 
some of their patients have continued in good health 
after discontinuing all immunosuppressive therapy, 
'usually because of indifference to the tedium of 
following a therapeutic schedule’; as we have already 
reported (Woodruff et al., 1969), however, discon- 
tinuance of azathioprine after 5 years in an LRD 
kidney recipient who had never received prednisone, 
and whose dose of azathioprine had been progressively 
reduced to the almost homeopathic level of 25 mg 
per week, was followed by a sharp rejection episode 
for which the patient had to be given both azathio- 
prine and prednisone in high dosage (Fig. 5). He is 
currently receiving azathioprine only in a dosage of 
100 mg daily over 12 years after transplantation, and 
we have no intention of attempting to withdraw this 
again. 

We have not used cyclophosphamide routinely, 
either with or as an alternative to azathioprine, de- 
spite the encouraging results reported by others 
(Parsons et al, 1971; Starzl et al, 1971; Starzl, 
Putnam et al., 1972), but we have used it in 2 patients 
in whom azathioprine had to be discontinued on 
account of hepatotoxicity. One of these patients died 
subsequently from hepatic failure, but the other is well 
with good graft function 2 years after transplantation 
and | year after changing to cyclophosphamide (Fig. 9). 


Cemplications 

Infection: Infection, especially bacterial infection, was 
the major cause of death in our patients. Coliforms, 
proteus, pseudomonas and staphylococci were the 


most common organisms, but, as reported previously |. 


(Woodruff et al, 1969), 1 patient died from a lung 
abscess following pneumococcal septicaemia because 
medical care was not sought until the patient was in 
extremis. Immunosuppression with associated leuco- 
penia, poor renal function and hyperglycaemia were 
the main predisposing causes, and the combination of 
sepsis and heavy immunosuppression associated with 
threatened graft rejection was peculiarly lethal. 

Four patients developed Type B hepatitis and 2 of 
them died as a result. One of these patients appeared 
to be infected with a peculiarly virulent virus, and it 
seems likely that this organism was responsible for 
the deaths of 2 members of the surgical transpldnt 
team, a microbiologist and a haemotology technician 


+ 
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which occurred in 1969. Others have drawn attention 
to the difficulty of eradicating Type B hepatitis virus 
in immunosuppressed patients and its potential dan- 
gers (Bell et al., 1971; Starzl and Putnam, 1972), and 
in the light of their findings and our own tragic experi- 
ence we do not accept for transplantation any patients 
who are, or are known to have been, Australia anti- 
gen positive, 

Infection which was not in itself fatal was often 
associated with deterioration in graft function, and a 
similar association has been reported by others (Rif- 
kind et al., 1967; Moore and Hume, 1969; Starzl et 
al., 1970; Simmons, Kjellstrand and Najarian, 1972; 
Lopez et al., 1973). This was true not only of bacterial 
function in the urinary tract but also of viral infections 
of various kinds (Fig. 11) and generalized fungal 
infection (Fig. 8). Various mechanisms have been 
suggested to explain the deterioration in graft function 
in patients with generalized infection, including viral 
infection of the graft itself and rejection triggered by 
antibacterial or antiviral antibodies which cross-react 
with transplantation antigens (Rapaport, 1970; 
Simmons, Kjellstrand and Najarian, 1972; Lopez et 
al., 1973); to these we would add, albeit speculatively, 
rejection precipitated by an adjuvant effect (in the 
immunological sense of the word) of the infecting 
organisms. Lopez et al. (1973) have described two 
syndromes associated with viral infections in trans- 
plant recipients; the first is seen in patients with some 
degree of immunocompetence, and in them the infec- 
tion is self-limited but is associated with graft rejection: 
the second Is seen in patients who have no residual 
immunocompetence and is characterized by a ful- 
minating infection and death. 

It is, of course, important to distinguish between 
the effect of infection on graft function and the 
effect of drugs used to treat infection. A striking, 
and to us unexpected, instance of the effect of an anti- 
tuberculous drug, rifampicin, on graft function is 
illustrated in Fig. 12. 

Post-transplant hypertension: One of the most serious 
post-transplant complications in this series was the 
development of severe hypertension, which occurred 
in 30 recipients. A similar incidence of hypertension 
has been reported by others (Hume et al., 1966; Starzl 
et al, 1970; Cohen, 1973). In our study there were two 
particularly significant findings. First, 23 (77 per cent) 
of the,recipients with post-transplant hypertension 
‘had hypertension before transplantation but had not 
undergone bilateral nephrectomy. Secondly, in 14 (42 
per cent) patients with post-transplant hypertension, 
normal or near normal blood pressure was restored 
by bilateral nephrectomy performed several months 
after transplantation, and 8 of these patients are cur- 
rently alive with normal blood pressure 2-6 vears 
later (Fig. 12). Five recipients who did not undergo 
nephrectomy died from complications of hypertension, 
including cerebral haemorrhage in 4 and cardiac failure 
in |, A similar high incidence of hypertension was 
reported by Cohen (1973), who showed that post- 
transplant hypertension occurred in 77 per cent of 

non-nephrectomized recipients, but in only 40 per 
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cent of those who had had pre-transplant bilateral 
nephrectomy. We believe hvpertension to be a very 
serious hazard to survival of the patient as well as to 
graft function. In our experience post-transplant hyper- 
tension in non-nephrectomized recipients can be severe 
and difficult to control, particularly during rejection 
episodes. 

One of our paediatric recipients, who still had one 
of her own kidneys, developed life-threatening hyper- 
tension with a diastolic pressure of over 140 mm Hg 
during severe graft rejection. She failed to respond to 
various antihypertensive agents, but was finally con- 
trolled with continuous infusions of nitroprusside. 
She now has normal kidney function but requires 
moderate antihvpertensive therapy 9 months after 
transplantation. Our longest surviving patient who is 
not nephrectomized also has moderately severe hyper- 
tension in spite of normal renal transplant function. 
We believe, therefore, that pre-transplant bilateral 
nephrectomy should be carried out more frequently 
in prospective renal transplant recipients, particularly 
when there is pre-transplant hypertension, even though 
this might be temporarily controlled with antihyper- 
tensive drugs and dialysis. There are a few patients in 
whom pre-transplant nephrectomy will not correct 
the hypertension. Such patients have been shown to 
become normotensive following transplantation gf a 
functioning Kidney, so their original condition con- 
forms to the description of renoprival hypertension. 
Neoplastic disease: Of the patients who had some 
form of malignant neoplasm at the time of death, ! 
had received no immunosuppression (Case 1), 2 were 
known to have had renal tumours prior to transplanta- 
tion (Cases 50 and 95) and | had a rectal carcinoma 
which had probably been present before transplanta- 
tion (Case 80). Thus we are left with 2 cases "tor 3 
if Case 80 is included) which can be attributed to 
immunosuppression. 

These figures are of little significance on their own. 

but they are in accord with the conclusion which 
emerges from the extensive studies of Penn afid others 
(Penn, 1970; Penn and Starzl, 1972; Hoover and 
Fraunmeni, 1973), namely, that the risk of malignant 
neoplastic disease in immunosuppressed renal allo- 
graft recipients is significantly higher than in the 
normal population but is nevertheless small in com- 
parison with the other risks which threaten the fives 
of these patients. 
Other complications; The incidence of the skeletal and 
gastro-intestinal complications has already been men- 
tioned in connection with immunosuppression. H 
should be added that it is now our policy to order a 
barium meal examination in all patients referred for 
transplantation, and if peptic ulceration is present to 
treat this surgically before placing the patient on the 
waiting list for a transplant. 

Vascular and ureteric complications were rare and 
of much the same frequency as reported by others 
(Lee et al., 1972). The extent to which they are a 
manifestation of rejection is a matter of conjecture 
but it seems likely that the vascular lesion in Case 
5 falls in this category. 
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Case 20, female aged 14, cadaver donor, date of transplant 19.11.65 m 
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Fig. 11. Decline in renal function nearly 8 years after transplantation associated with a pyrexial illness, following which 
antibody to Epstein-Barr (EB) virus and Australia (Au) antigen became demonstrable in the patient's serum. 
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Fig. 12. Decline in function of a second graft (Case 56) which was initially attributed to rejection and treated as such, but * 
which in retrospect was almost certainly due to the anti-tuberculous drug rifampicin. 


Future prospects 

These Tesults add a little to the already convincing 
mass of evidence that renal transplantation is a valu- 
able therapeutic procedure. We do not regard it as an 
alternative to haemodialysis but as a complementary 
procedure, since dialysis is essential for preparing 
patients for transplantation, and for maintaining them, 
at least temporarily and sometimes permanently, when 
a transplant is rejected. There are also some patients 
in whom, for one reason or another, transplantation 
is contraindicated. Nevertheless we believe that as a 
general rule patients with terminal renal failure who 
are considered fit for operation and whose distal 
urinary tract is normal should be offered transplanta- 
tion irrespective of their age. However, if they accept, 
the operation should be undertaken as soon as possible 
after they have become established on dialysis. 

The work of a transplant team under present cir- 
cumstances is episodic, with periods of great activity 
interspersed with periods of waiting. This poses serious 
problems for both the administration and members of 
the team. Storage of kidneys for 24 hours would cer- 
tainly ease the situation. Some have claimed that this 
can be achieved by simple cooling, which is the method 
we have adopted, albeit for shorter periods; others, 
notably Belzer and his colleagues, consider organ 
perfusion essential (Belzer and Kountz, 1970, 1972: 
Abouna, 1974), and claim that this has the further 
advantage that it allows an assessment of the viability 
of the graft so that organs which are unlikely to func- 
tion can be discarded. 

Another way of smoothing out the fluctuation in 

the work load, which as Calne (1975) has pointed out 
has the further advantage of encouraging doctors in 
general to accept transplantation as a routine surgical 
procedure, is by treating transplant patients in a 
general surgical ward. We accept that the extremely 
rigorous aseptic precautions which we designed when 
whole body irradiation was the only available method 
of immunosuppression are not necessary today, and 
since they did tend to discourage close personal! super- 
vision of patients by the medical and nursing staff, 
we have relaxed these considerably and no longer, for 
example, shower and don sterile clothing before enter- 
ing the transplant unit. However, we continue to put 
on gowns and overshoes, and to add a second gown 
and gloves when we enter a patient’s room and dis- 
card these when we leave. We believe that this prac- 
-tice accounts for the fact that there has been virtually 
no evidence of cross-infection within the unit, and 
that it also constitutes a valuable safeguard for the 
Staff, 

it may well be that at some future time the develop- 
ment of methods of making the patient specifically 
unresponsive to the histocompatibility antigens of the 
donor will not only permit further relaxation of these 
precautions but will dramatically improve the prog- 
nosis, so that the life expectancy of a kidney trans- 
plant recipient approaches that of a normal healthy 
individual of the same age and sex (Woodruff, 1975). 

It is tragic that many patients are denied the already 
considerable benefits of a kidney transplant because 
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of our inability to make use of more than a small 
fraction of potentially useful cadaver organs, most of 
which are buried or cremated. It would be even more 
tragic if we were unable to take proper advantage of 
future developments in methods of organ storage 
and immunosuppression because, as the result of in- 
difference on the part of the public, the government, 
and the medical profession itself, the supply problem 
remained unsolved. 
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Carcinoma of the renal pelvis: an analysis of the 
diagnostic problems in 23 cases 
C. H. LEONG, T. K. LIM, K. K. WONG AND G. B. ONG* 


SUMMARY : 

A series of 23 patients with carcinoma of the renal 
pelvis is presented. The different presentations are 
described and discussed, and the difhculties in establish- 
ing a preoperative diagnosis are considered. There were 
3 squamous cell carcinomas in the series, all of them 
associated with renal stone and urinary tract infection. 


MALIGNANT tumours of the renal pelvis are un- 
common. Grace et al. (1967) reported an incidence 
of 8 per cent among renal neoplasms. Melen (1944), 
in his survey of tumours of the renal pelvis, gave a 
figure of 5-10 per cent of all renal tumours. A survey 
of the world literature has revealed a few scattered 
reports. The largest series was of 75 cases collected 
over 40 years by McDonald and Priestley (1944) 
of the Mayo Clinic. While haematuria is undoubtedly 
the commonest presentation and nephro-ureterectomy 
the universally adopted method of treatment, there 
are three other aspects of these malignancies which 
have received less attention. 

First, these tumours can in fact present in different 
ways. Secondly, it is difficult to arrive at a definite 
diagnosis before treatment, and, thirdly, not un- 
commonly they are the result of squamous metaplasia 
with Subsequent malignant changes due to chronic 
irritation of the renal pelvis. 

The aim of this paper is to present our experience 
with these unusual aspects of the clinical features. 


Patients *e 
From 1938 to 1974, 23 patients with malignant tumours 
of thé renal pelvis were admitted to the University 
Surgical Unit, Hong Kong. During this period there 
was a total of 66 tumours of the upper urinary tract. 
Thus, the incidence for tumours of the renal pelvis is 
35 per cent, a much higher percentage than in other 
reported series (Table I). 

There was a male predominance, with 15 males and 
8 females. The youngest patient was 26 years old and 
the eldest 84, with an average age of 56. 


Clinical picture 

Although haematuria was the most common present- 
ing symptom (69 per cent), there were 5 patients in 
whom the presentation was extremely unusual and 
malignancy was not suspected until laparotomy was 
performed or secondaries had developed. One patient 
presented with a mass in the right upper quadrant 
simulating a liver nodule, 2 patients with features of 
simple renal stones and 2 patients with pyonephrosis 


s ^ (Table II). 
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Table I: CASES OF MALIGNANCY OF THE UPPER 
URINARY TRACT 1958-74 


Carcinoma of the kidney No. of cases: 41 
Sarcoma of renal capsule 2 
Carcinoma of renal pelvis 


Total 


Case reports 

Case 1: L. P. M., a 60-year-old woman who had undergone 
radiotherapy for carcinoma of cervix 7 years previously, pre- 
sented with a mass in the right upper quadrant of the abdomen. 
Physical examination on admission revealed that the mass was 
apparently arising from the liver. There was no other evidence 
of recurrence or metastases. She was diagnosed as having a 
localized liver metastasis and was therefore explored. At 
laparotomy the mass was found to be a paper-thin hydro- 
nephrotic right kidney. A right nephrectomy was performed 
and section of the kidney revealed a transitional cell carcinoma 
of the renal pelvis. 


Case 2: C.K. W., a 61-year-old man, presented with a mass 
in the left loin which he had had for some 6 months and a 
history suggestive of haematuria | year prior to admission. 
Examination revealed a ballotable left kidney. Plain X-ray of 
the abdomen showed bilateral renal stones (Fig. 1). An intra- 
venous pyelogram demonstrated a normal functioning right 
kidney but a non-functioning left one (Fig. 2). Three days after 
admission he developed a swinging fever of 39 C and marked 
left loin tenderness. A diagnosis of left obstructive pyonephrosis 
was made and the patient was explored. At operation a large 
haemohydronephrosis was found, and in view of the presence 
of blood in the hydronephrotic sac the possibility of malignancy 
was entertained and a nephro-ureterectomy was done. Section 
of the specimen revealed multiple papillary carcinomas of the 
renal pelvis as well as numerous calculi. These were shown to be 
transitional cell carcinoma at histology. A large papillary 
carcinoma was also found in the cuff of the bladder removed. 
The patient remained well for a vear, after which he developed 
secondaries in his dorsal spine, resulting in paraplegia, from 
which he died 13 months after his nephro-ureterectomy. 


Case 3: C. K.. a 57-year-old man, presented with a history of 
left loin pain. radiating to the groin for 3 years. Physical 
examination revealed an enlarged cystic left. kidney. Renal 
function tests were essentially normal but radiological investi- 
gations revealed bilateral stag-horn calculi of the kidneys. The. 
right kidney was non-functioning while the left kidney was 
hydronephrotic. The right kidney was explored first and the 
stone was removed via a nephrolithotomy. The patient made 
an uneventful recovery. 

Four weeks later the left kidney was explored, a nephro- 
lithotomy was done and, in view of the fact that this was the 
sole functioning kidney, a nephrostomy tube was introduced 
for temporary decompression. The postoperative period was 
stormy, with recurrent bleeding from the renal pelvis requiring 
repeated blood transfusion. The patient never really recovered 
from the operation but subsequently developed swinging fever 
and chest infection and finally died 4 weeks after the second 
operation. 


* Department of Surgery, University of Hong Kong, Odcen 
Mary Hospital, Hong Kong. 
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Fig. 1. Case 2. Plain X-ray of the abdomen. Fig. 3. Case 4. Plain X-ray of the abdomen. 
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Fig. 2. Case 2. Intravenous pvelogram. Fig. 4. Case 4. Chest X-ray. 
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Fig. 5. Case 5. Retrograde pyelogram. 


Post-mortem examination revealed a growth in the left renal 

pelvis with extensive metastases to the liver, pancreas and 
adrenals. These were shown to be transitional cell carcinomas 
on histological section. 
Case 4: W.S. showed features similar to the previous case 
(C. K.). He presented with a 4-month history of a large loin 
mass on the left side. Renal function studies were essentially 
normal. Radiological examination revealed bilateral renal 
stones. The right kidney was functioning properly but was 
hydronephrotic while the left kidney was not functioning. 
There was a stone in the renal pelvis on the left side and a large 
roundish calculus moving about in the hydronephrotic sac 
(Fig. 3). 

The rige& kidney was explored first and the stone was 
removed via the pelvis which appeared irregular at exploration. 
A frogen section of the renal pelvis, however, revealed only 
chronic inflammatory changes. The left kidney was subsequently 
explored and was found to be just a thin-walled sac. A left 
nephrectomy was performed. The postoperative course was 
smooth and the patient was discharged from hospital apparently 
well after 6 weeks. 

One month following discharge he returned with abdominal 
pain in the right upper quadrant and chest pain. Examination 
then revealed a hard, nodular liver and a right pleural effusion 
(Fig. 4). Liver scanning and peritoneoscopy demonstrated 
metastatic deposits, and biopsy of the liver showed squamous 
cell carcinoma. 

The biopsy taken from the right renal pelvis was reviewed 
but no malignancy had been overlooked, while review of the 


specimen of the left kidney showed clearly a solid gpowth in 
the upper calix of the renal pelvis. On section this showed 
squamous cell carcinoma. 

The patient's condition deteriorated rapidly and he died 
4 weeks after readmission. 


Case 5: C. H. Y., a 55-year-old man, was admitted because of 


haematuria for which an emergency cystoscopy was performed. 
A papillary growth just outside the left ureteric orifice was 
found and this was treated by fulguration. Further investi- 
gation revealed absence of renal function on the left side. The 
possibility of a tumour of the left renal pelvis with a seedling 
in the bladder was contemplated, but before any other studies 
were made the patient discharged himself against medical 
advice. 

Eight months later the patient returned. This time he had 
sudden onset of left loin pain, a fever of 37-3 C and marked 
tenderness in the left loin. The picture was that of pyonephrosis. 

Cystoscopy was again done to rule out bladder tumour 
obstructing the ureteric orifice. There were multiple bladder 
seedlings, which were fulgurated. Retrograde pyelography 
revealed a deformed left kidney with a filling defect of the 
upper calix and multiple filling defects along the ureter (Fig. 5). 

A diagnosis of malignancy of the renal pelvis and ureter was 
made and a nephro-ureterectomy was done. Cut sections of the 
specimen confirmed the diagnosis. The tumour had been 
bleeding and there were quite extensive clots in the kidney with 
extravasation into the perirenal space. Histological studies 
showed a transitional cell carcinoma. 


Pathology 

Of the 23 cases of tumour of the renal pelvis, 17 were 
transitional cell carcinomas, 3 were squamous cell 
tumours and there was | anaplastic growth. In 2 cases 
the histology was not known (Table III). Among the 
transitional cell carcinomas, there were 6 cases in 
which tumours were also found in the urinary bladder 
at the time of presentation. Such seemingly trans- 
luminal spread had not occurred in tumours of other 
cell types. Ureteric involvement was encountered in 
only ] patient. 

The presence of renal calculus in the same kidney 
was an interesting association. There were 6 cases 
with renal calculi on the same side. Significantly, all 
3 cases of squamous cell carcinoma were associated 
with stones and infection. 


Diagnosis 

Of the 23 cases in the series, 11 showed a filling defect 
on an intravenous pyelogram. Of the remaining 12 
cases, 2 showed hydronephrotic changes and the 
remaining 10 presented with non-functioning kidneys. 
Retrograde pyelography done in these 12 cases showed 
a filling defect in 6. 


The filling defects on the intravenous or retrograde : 


pyelogram could of course have been due to 
tumours or radiotranslucent stones or blood clots. 
Thus, at best intravenous and retrograde pyelography 
together gave a suspicion rate of 73 per cent. 


Table Il: ANALYSIS OF 5 CASES WITH UNUSUAL PRESENTATIONS 


Case Preoperative diagnosis 
l Secondary liver metastasis from carcinoma At operation 
of cervix 
2 Renal stone with pyonephrosis At operation 
3 Renal stone, persistent postoperative At post-mortem 
haematuria 
4 Renal stone 
5 Pyonephrosis At operation 
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Time of diagnosis 


When secondaries appeared 


Final diagnosis 
Hydronephrosis from transitional cell 
carcinoma 
Pyonephrosis and transitional cell carcinoma 
Transitional cell carcinoma 


Squamous cell carcinoma of the pelvis 
Transitional cell carcinoma 


Selegtive angiography was done in 10 cases. Of 
these, the vaseulature were normal in 6 cases while 
in 4 cases there was evidence of space-occupying 
lesions corresponding to the site of the tumours. 

Lymphangiography was performed in 8 cases, not 
so much as a diagnostic aid but rather as a means of 
detecting possible lymphatic spread. In none of the 
cases were the lymph nodes radiologically involved, 
though in fact 4 of these patients had enlarged meta- 
static lymph nodes at exploration. 

Urinary cytology was performed in 8 cases, the 
urine being collected from the bladder after the patient 
had been up and walking about for some 30 minutes. 
Only 2 patients showed positive results. 


Discussion 

The prognosis of tumours of the renal pelvis is 
generally poor (Taylor, 1959). This may well be due 
to the fact that patients seek advice late. Diagnosis is 
usually difficult and, surprisingly, 1s not always 
established before operation (Grace et al., 1967; 
Newman et al., 1967). This has also been our experi- 
ence as shown by the 5 cases reported here. Most of 
the diagnostic aids are not conclusive. In our series, 
Intravenous and retrograde pyelography gave a 73 
per cent suspicion rate. Arteriograms were non- 
contributory as at best they showed space-occupying 
lesions in a minority of the patients, though they may 
help to differentiate urothelial tumours in the renal 
pelvis from renal cell carcinoma protruding into the 
renal pelvis. 

Urinary cytology in our experiences is unhelpful. 
Hopefully, the use of retrograde brushing may give a 
more definite preoperative diagnosis (Gill et al., 
1973). 


Table III: HISTOLOGICAL CLASSIFICATION OF THE 
23 CASES OF RENAL PELVIS CARCINOMA 


Type: Transitional cell No. of cases: 17 


Squamous cell 3 
Anaplastic 1 
Unknown 2 


, Carcinoma of the renal pelvis | ' 
. 

Seventeen patients had a presumptive preoperative . 
diagnosis of malignancy of the renal pelvis. Analysing 
the significance of the different forms of investigation 
in relation to the establishment of diagnosis showed 
that in all these cases the diagnosis could be made 
from intravenous or retrograde pyelography. In the 
2 cases in which urinary cytology was positive and in 
the 4 cases in which selective angiography showed a 
filling defect a diagnosis had already been made from 
the intravenous and retrograde pyelograms (Table 
IV). : 

Preoperative diagnosis is made more difficult by the 
fact that many of the symptoms can be explained by 
the presence of a renal stone and further investi- 
gations are thus neglected. It is therefore our practice 
to do a biopsy of the renal pelvis for frozen section 
studies in all long-standing calculi of the renal pelvis. 

Squamous metaplasia is a common epithelial re- 
sponse to repeated trauma (Scholl and Fould, 1924); 
small areas of squamous cell change are not infre- 
quently seen in hydronephrotic sacs (Latham and . 
Kay, 1974). More extensive epidermoid changes do 
occur with long-standing infection. It is not surprising, 
therefore, for a kidney pelvis subjected to repeated 
irritation by stones and infection to develop squamous 
metaplasia which then undergoes malignant change 
(Seth-Smith, 1959; Dean et al., 1969). Squamous, cell 
carcinoma of the renal pelvis has frequently been 
associated with a long history of renal colic (Martin 
and Mertz, 1917). In the present series there were 3 
cases of squamous carcinoma of the renal pelvis out 
of a total of 23 cases. In these 3 cases there were 
large stones in the renal pelvis, which had presumably 
been present for a long period. The prognosis of these 
tumours is even worse than in transitional cell tumours 
(Scholl and Fould, 1924). This is due to early neta- 
stasis. In the present series, for example, one such 
patient showed extensive para-aortic lymph node 
involvement at operation, another developed secon- 
daries in the liver some 5 months after surgery while 
the third developed secondaries in the renal &td within 
a year of surgery. 


Table IV: FINDINGS OF THE VARIOUS INVESTIGATIONS IN 17 PATIENTS IN WHOM A PRESUMPTIVE 


DIAGNOSIS WAS MADE BEFORE OPERATION 


Pyelogram 
Patient, Sex Age Intravenous Retrograde 

M. C. F 26 Filling defect — 
C. F 65 Hydronephrosis Filling defect 

. Y. H. F 55 Filling defect — 
T. F 69 Hydronephrosis Filling defect 
C. M. M 74 Non-functioning Filling defect 
W.C. F 67 Filling defect Filling defect 
M. L. M 63 Filling defect Filling defect 
K. Y. M 66 Non-functioning Filling defect 
H. M 64 Filling defect Filling defect 

T. F 84 Filling defect — 
S. M 55 Non-functioning Filling defect 
Y.P. M 53 Filling defect Filling defect 
H. Y. M 53 Non-functioning Filling defect 
H. S. M 57 Filling defect Filling defect 
. O.P. M 63 Filling defect Filling defect 
B. M 47 Filling defect Filling defect 
S. M 40 Filling defect Filling defect 


argxarraroraorrrH 


Urine 

cytology Lymphangiogram Angiogram 
Negative — Normal 

— Normal Normal 
Negative Normal Normal 
Negative Normal Normal 
Negative — Normal 

— Normal Space-occupying lesion 
Negative Normal Space-occupying lesion 
Negative Normal Normal 
Positive Norma! Space-occupying lesion 
Positive Normal Space-occupying lesion - 


105 


"+ C.H. Leong et al. , 


. References 

DEAN .A. C. B., LAMBIE A. T. and SHIVAS A. A. (1969) 
Hypercalcaemic crises and squamous cell carci- 
noma of the renal pelvis. Br. J. Surg. 56, 375-379. 

GILL W. B., LU C. T. and THOMSEN S. (1973) Retrograde 
brushing. A new technique for obtaining histo- 
logic and cytologic material from ureteral renal 
pelvic and renal calyceal lesions. J. Urol. 109, 
573—518. 

GRACE D. A., TAYLOR W. N., TAYLOR J. N. and WINTER 
C. C. (1967) Carcinoma of renal pelvis: a 15-year 
review. J. Urol. 87, 566—569. 

LATHAM H. S. and KAY S. (1974) Malignant tumours of 
the renal pelvis. Surg. Gynecol. Obstet. 138, 613— 
622. 

MCDONALD J. R. and PRIESTLEY J. T. (1944) Carcinoma 
of renal pelvis. Histopathologic study of 75 cases 
with special reference to prognosis. J. Urol. 51, 
245—258. 


MARTIN H. H. and MERTZ H. O. (1917) Tumours of kid- 
ney and stone. Report of a case of primary 
alveolare carcinoma of the pelvis associated with 
multiple stones. Mi. Va. Med. J. 24, 74-76. 

MELEN D. R. (1944) Tumours of renal pelvis. J. Urol. 
51, 386—394. 

NEWMAN D. M., ALLEN L. E, WISHARD W. N. jUn., 
NOURSE M. H. and MERTZ J. H. O. (1967) Transitional 
cell carcinoma of the upper urinary tract. J. Urol. 
98, 322-327. 

SCHOLL A. J. and FOULD G. S. (1924) Squamous cell 
tumour of renal pelvis. Ann. Surg. 80, 594—605. 

SETH-SMITH A. B. (1959) Tumours of renal pelvis: review 
of 64 cases. Br. J. Urol. 31, 265—276. 

TAYLOR W. N. (1959) Tumours of the kidney pelvis. 
J. Urol. 82, 452-458. 


Br. J. Surg. Vol. 63 (1976) 107-109 . ' 


Testicular involvement in the retroperitoneal 


fibrosis syndrome 
IAN FRASER* 


SUMMARY 

Á case of retroperitoneal fibrosis involving the testicle 
is presented. The widespread extent of the retroperi- 
toneal fibrosis syndrome is reviewed briefly. The litera- 
ture contains little information concerning the aetiology 
of testicular involvement in the disease process, which 
generally affects the para-aortic tissues. The physical 
signs mimic testicular neoplasm. A common embryo- 
logical derivation of the tissues affected is postulated. 


RETROPERITONEAL fibrosis is now a well-recognized 
condition. In 1905 the French urologist Albarran 
advised ureterolysis on the basis of three successes in 
patients with peri-ureteritis where the ureter was en- 
cased in thick fibrous tissue. Unaware of Albarran’s 
work, Ormond (1948, 1965) presented 2 cases of 
bilateral ureteral obstruction by an inflammatory 
retroperitoneal process. Since then a large number of 
case reports and reviews of the literature has been 
published, much having been added to the original 
description of the pathology and possible aetiology. 
This has recently been reviewed by Mitchinson (1970, 
1972). 

Extra-ureteral involvement of similar disease pro- 
cesses has been described by a number of authors. 
Tubbs (1946) reported a case of mediastinal fibrosis 
and para-aortic fibrosis, noting that the disease 
appeared to be a chronic progressive inflammatory 
lesion. Cameron et al. (1961) have described idio- 
pathic mediastinal and retroperitoneal fibrosis as a 
similar process differentiated only by its anatomical 
site. Reed and Stinely (1959) described a case of 
massive peri-aortic and periarterial fibrosis involving 
the coronary arteries, abdominal aorta, iliac arteries 
and ureters. Obstruction of the iliac artery by retro- 
peritoneal fibrosis has been described by Perlow (1963). 
Hewett and Headstream (1960) and later Till and 
. Middleton (1964) have described pericystitis plastica 
'as a histologically identical process beyond the ureter 
to involve the bladder. Hardy (1962) described a 
case of retroperitoneal fibrosis causing compression of 
the lower portion of the common bile duct. The retro- 
peritoneal portion of the duodenum has been shown 
to be obstructed in this disease by Schneider (1964). 
A case of retroperitoneal fibrosis is presented here in 
which the testicle was involved. A study of the litera- 
ture shows that testicular involvement is not an un- 
common feature of the syndrome. 


Case report 
Tht patient, a 33-year-old woodwork machinist, presented in 
1965 with a history of low abdominal pain associated with 


episodes of vomiting and weight loss, Physical examination 
demonstrated a normotensive patient with tenderness in the 
right loin. The serum urea was raised at 105 mg per cent and 
the erythrocyte sedimentation rate was elevated at 33 mm in 
the first hour (Westergren). Excretory urography demon- 
strated a moderate bilateral hydronephrosis with a dilated and 
tortuous right ureter lying towards the midline. Further bio- 
chemistry and contrast radiography failed to give any additional 
information. A laparotomy revealed bilateral hydronephrotic 
kidneys with a sheet of dense fibrous tissue lying retroperi- 
toneally. A biopsy was taken. Ureterolysis was abandoned 
owing to difficulty in mobilizing the posterior abdominal 
structures. Microscopy of the biopsy specimen revealed 
fibrosing granulation tissue with numerous fibroblasts. On the 
clinical and histological findings a diagnosis of retroperitoneal 
fibrosis was made. 

The patient responded well to steroid therapy with pred- 
nisone, reducing from 60 mg daily to 10 mg daily within 1 
month. There was a coincident dramatic improvement in his 
symptoms with a reduction in the serum urea and erythrocyte 
sedimentation rate. n 

One year later the patient remained well and excretory 
urography showed a return to normal on the right side and 
some improvement on the left side. Steroid therapy was further 
reduced. Reexamination in 1967 revealed a radiologically 
normal urinary tract and a serum urea estimation of 33 mg 
per cent. Steroid therapy was discontinued in 1968. Routine 
follow-up with excretory urography in 1970 demonstrated a 
right hydro-ureter and hydronephrosis. The administration of 
prednisone 10 mg daily in divided dosage produced a return to 
normal. 

Whilst still receiving prednisone the patient presefited in 
early 1974 with a history of recent painless swelling of the left 
testicle. Examination revealed a threefold solid, firm, painless 
and smooth enlargement of the testicle with a hard posterior 
nodule. A tentative diagnosis of a testicular neoplasm was 
made. The spermatic cord and testicle were surgically removed 
via an inguinal approach, dividing the cord at the deep inguinal . 
ring. Section revealed apparently normal testicular tissue 
encased in a grossly thickened tunica, itself surrounded by a 
firm white tissue which extensively replaced the epididymis 
(Fig. 1). 

Histology revealed mostly normal active seminiferous 
tubules with normal spermatogenesis and some focal atrophy 
of tubules. The tunica and epididymis showed dense fibrosis in 
association with an acute on chronic inflammatory cell 
infiltrate. There was no evidence of malignancy (Figs. 2, 3). 
The postoperative recovery was uneventful. 

In late 1974 at the age of 42 years the patient suffered a 
myocardial infarction, developing an incomplete heart block. 
Restrospective questioning revealed that he had suffered no 
additional urological complaint since 1970. There was no 
history of migraine or treatment with methysergide (Graham, 
1964; Utz et al., 1965). 


Discussion 

This case demonstrates the involvement of the testicle 
during the administration of steroids for the ureteral 
involvement of retroperitoneal fibrosis. The physical 
signs mimicked testicular neoplasm, epididymo- 


orchidectomy being advised on this suspicion. It also 


* Radcliffe Infirmary, Oxford. 


- lan Fraser 





Fig. 1. Macroscopic section of the operative specimen 
showing normal glandular testicular tissue (left) surrounded 
by the thickened tunica albuginea and fusion with the tunica 
vaginalis. 





Fig. 2. Photomicrograph of the tunica albuginea showing 
the characteristic pattern of the involved fibrous tissue. 
(xX 30.) 





fibrous tissue in the tunica albuginea in retroperitoneal 
fibrosis. ( 190.) 
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demonstrates the recurrence of ureteral involyement 
following steroid withdrawal, as noted by Utz and 
Henry (1966). Similar involvement of the testicle has 
been recorded by Cameron et al. (1961) and Ardagh 
and Blake (1964). Cameron et al., reporting a case of 
idiopathic mediastinal and retroperitoneal fibrosis in 
a 32-year-old, demonstrated bilateral testicular. in- 
volvement. A year following the initial diagnosis a 
right hydrocelectomy was carried out for pain and 
‘oedema’. Two years later the left testis was found to 
be enlarged and hard. It was removed for fear of 
malignancy but examination revealed a normal genital 
gland encased in a thick indurated band of white 
fibrous tissue. Histology demonstrated the fibrous 
mass fused with the tunica albuginea of the testis. 
Ardagh and Blake (1964) reported the case of a 37- 
year-old man who was confirmed to have mediastinal 
and retroperitoneal fibrosis and was placed on steroids. 
Within 2 months the patient complained of a swollen, 
heavy, painless right testicle. An orchidectomy was 
performed, when the testis was found to be encased 
by thickened and fibrotic tunica albuginea which 
merged with an equally fibrotic epididymis. 

Mitchinson (1970), reviewing 40 cases of retroperi- 
toneal fibrosis, reported testicular atrophy and fibrosis 
in 2 necropsies and hydroceles in 3. Summarizing the 
pathology and aetiological factors, he suggested the 
term ‘systemic idiopathic fibrosis’. His study suggested 
damage to the wall of the aorta, possibly by vasoactive 
agents such as methysergide, initiating an aortitis and 
leakage of allergen through the damaged wall to cause 
adventitial inflammation and spreading fibrosis. 

There is a group of patients with retroperitoneal 
fibrosis who have testicular pain or discomfort with- 
out physical signs (Ormond, 1948; Hackett, 1958; 
Hewett and Headstream, 1960; Larsen and Ross, 
1963; Utz et al., 1965). This pain may be referred from 
the involved ureter. The other group have physical 
signs such as a hydrocele or a firm swelling which 
may be uncomfortable or painless (Perlow, 1963; 
Webb and Dawson-Edwards, 1967; Ross, 1968; 
Plauchu et al., 1971). Ross and Tinkler (1958) noted 
testicular pain and vaginal hydroceles as a significant 
part of the disease. Testicular involvement has been 
accounted for on a probable vascular basis (Webb 
and Dawson-Edwards, 1967; Mitchinson, 1970). 

The vas deferens and vessels are the only direct 
anatomical connections with the retroperitongum in 
what is described as a predominantly para-aortic dis’ 
ease process. The few descriptions (Cameron et al., 
1961; Ardagh and Blake, 1964) of a testicular involve- 
ment in this illness based on histological examination 
have pointed to the tunica albuginea as the involved 
membrane. 

The embryonic mesoderm derivatives include the 
cardiogenic mesoderm, the buccopharyngeal mem- 
brane in part, the definitive arteries and veins and a 
substantial part of the urogenital tract (Hamilton et 
al., 1972). The definitive genital duct which forms the 
developed epididymis, vas deferens and the common 
ejaculatory duct arises from the mesonephros. Fhe 
gonad develops in mesoderm and becomes enclosed 


in situ with the dense fibrous tunica albuginea. The 
mesodermal plica gubernaculi is in continuity with 
the mesoderm of the genital swelling. The tissues in- 
volved in systemic idiopathic fibrosis thus have a 
common mesodermal origin. 
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Ascites and hydrothorax in association 


with struma ovarii 


R. A. HURLOW, W. P. GREENING AND E. KRANTZ* 


SUMMARY 

A case is presented of ascites and hydrothorax in associa- 
tion with struma ovarii. Nine previously reported cases 
are reviewed and the possible causes of the ascites and 
hydrothorax discussed. 


Case report 

Mrs R. H., aged 60, presented in August 1972 with a 2-week 
historv of posterior chest pain, cough, mild dyspnoea and 
abdominal swelling. Examination revealed her to be obese, 
with signs of a right-sided pleural effusion, which was con- 
firmed by X-ray. Screening of the chest showed mediastinal 
wandering to the right on inspiration and suggested underlying 
atelectesis. 

She was admitted to hospital and over the next 2 weeks a 
total of 8 litres of fluid was removed from her right pleural 
cavity. This contained 5:6 g per cent of protein and lympho- 
cytes, but no malignant cells or acid-fast bacilli. Repeated 
sputum samples were normal, and a right-sided pleural biopsy 
showed only fibrous thickening and no neoplasia. 

Other investigations performed were: plasma amylase, liver 
function tests, plasma proteins, electrolytes, transaminases 
and rheumatoid serology; these were all normal. The ESR was 
30 mm in 1 hour (Westergren). A gynaecological examination 
on admission did not reveal any abdominal masses or the 
presence of ascites, although the examination was difficult 
because of her obesity. 

On readmission in October bilateral pleural effusions were 
present, and the right side was again aspirated. Broncho- 
scopy showed the right lower lobe bronchus to be compressed 
by wha® appeared to be a tumour, but biopsies were negative. 

In November she had further aspirations of the right pleural 
cavity and was treated with prednisone, which was later 
increased as there was no response. Abdominal distension was 
apparent, but examination again failed to reveal masses in the 
abdomen or pelvis. 

Over theepext 2 months she put on half a stone in weight, 
il 1973 ascites was apparent and laparotomy 
undertgken. 

At operation a left ovarian neoplasm weighing 125 g and 
7:5 x 6:8 « 4-7 cm in size was found (Fig. 1). It was adherent to 
the pelvic wall and uterus and was grey in colour with reddish 
areas. Small nodules were noted on the peritoneal surface 
adjacent to the tumour. The right ovary was normal and 
bilateral salpingo-oophorectomy was performed. The ascites 
and hydrothorax cleared completely and have not recurred. 





Fig. 1. Cut section of the removed ovary. 
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Histological examination showed that the left ovary was a 
struma ovarii composed of well-differentiated vesicles con- 
taining colloid, separated by proteinaceous fluid. Patchy 
fibrosis, cyst formation, deposition of cholesterol crystals, 
haemosiderosis and vascular thrombosis were also present. 
No teratomatous component other then thyroid tissue was 
found, and there was no carcinomatous change, although the 
capsule was very thin in places (Fig. 2). 


Discussion 

Solid ovarian tumours containing elements of thyroid 
tissue are not uncommon (approximately 0:3 per cent). 
Kempers et al. (1970), however, feel that to be called 
struma ovarii, more than 50 per cent of the tumour 
should consist of thyroid tissue. Up to a sixth of cases 
have a degree of ascites (Marcus and Marcus, 1961), 
but only 9 cases of struma with ascites and hydro- 
thorax have been reported in the literature (Table 1). 


Table I: PREVIOUSLY REPORTED CASES 


Age of Side of 
Author patient tumour Hydrothorax 
Calmenson et al. (1947) 4] Right Right 
Baskin and Counseller 46 Left Right 
(1951) 

Easley (1955) 48 Right Right 
Schuldes (1956) 49 Left Right 
Nakasato (1959) 52 Right Bilateral 
Zellner (1961) 63 Left Right 
Kawahara (1963) 83 Left Right 
Kempers et al. (1970) 33 2 Left 

60 Right Right 
Development 


Struma ovarii is the result of unilateral development 
in an ovarian teratoma. 


Presentation 
Patients with struma may present as follows: 

1. Asymptomatic: Most patients are in this group. 
The pelvic tumour is discovered as an incidental finding 
during an abdominal examination. = 

2. Hyperthyroid: About 5-6 per cent of patients 
present with hyperthyroidism (Marcus and Marcus, 
1961). 

3. Ascitic: This group includes 15-20 per cent of 
cases, 


Meigs’s syndrome 
Hydrothorax and ascites in association with benign 
ovarian fibroma was described in detail by Meigs 
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Fig. 2. Photomicrographs of the affected ovary. a, «30. b, x 60. 


and Cass in 1937. Meigs has since modified his de- 
scription to include other ovarian tumours of fibroma- 
like behaviour, namely thecomas, granulosa cell 
tumours and Brenner tumour (Meigs, 1954). Several 
authors have questioned the restriction of the syn- 
drome to this group and feel that other ovarian neo- 
plasms should be included. Smith and Boronow (1967) 
reviewed 1l cases of hydrothorax and ascites with 
mucinous cystadenomas of the ovary. Although ascites 
occurs much more frequently with fibroma-like tumours 
it does not seem logical to postulate that the mech- 
anism of fluid production is different in other ovarian 
tumours, provided that there is no evidence of malig- 
nant spread. 


Factors associated with the formation of ascites 

In a review of 25 cases of struma ovarii, Kempers et 
al. (1970) found that in 9 cases with ascites none was 
less than 6 cm in diameter, and oedema and haemor- 
“rhage within the tumour substance were a constant 
finding, unlike in the remainder of the tumours. 
Various degrees of twisting of the pedicles were noted 
in 4 of the tumours. They postulated that recurrent 
torsion may account for the fluid. In the present case 
however, the tumour was densely adherent to the 
pelvic wall and clearly could not twist. 

Lawson (1950) and Meigs et al. (1943) found that 
fibromas placed in dry containers secreted large quan- 
tities of fluid. It has been suggested that this sort of 
tumour is under high internal pressure—hence the 
necrosis and cystic changes found—and that this 
causes fluid to be squeezed out. These changes are 
not found in strumas or in cystadenomas in general. 





Ascites and hydrothorax with struma ovarii ` 
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Pressure on lymphatics or vessels has also been 
proposed, but the tumours are often lying free in the 
peritoneal cavity and clearly not obstructing any 
channels (Schenck and Eis, 1939: Dockerty and 
Masson, 1944). Whatever the reason for the forma- 
tion of fluid it is possible that the ascites accumu- 
lates because of decreased absorption by the tumour 
lymphatics of the secreted fluid. 


Hydrothorax 

Meigs et al. (1943) demonstrated that the ascitic fluid 
was able to travel freely to the chest butehot in the ` 
reverse direction. It has been suggested that the ab- 
dominal fluid reaches the pleural cavity by osmosis, 
or via diaphragmatic lymphatics, or through small 
holes in the diaphragm, which theoretically would be 
a two-way process. However, since the intrathoracic 
pressure has negative phases compared with the ab- 
dominal pressure, a simple diffusion gradient may 
exist. Pleural fluid absorption is quite rapid, as once 
the tumour is removed the effusion quickly disappears. 


Conclusion 

Although Meigs in 1954 confined his syndrome to 
fibroma-like tumours of the ovary in association with 
ascites and hydrothorax, there is a good case for 
including all ovarian tumours presenting in this man- 
ner, provided that there are no malignant deposits in 
the peritoneal or pleural cavities. 

The case presented illustrates the difficulties in diag- 
nosis of patients presenting with pleural effusions and 
ascites, particularly in the obese where even a large 
abdominal tumour may escape notice. An extensive ' 


lll * 
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. series of investigations may be embarked upon before 
laparotomy is undertaken, as occurred in this case. 
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Unoperated ruptured abdominal aortic aneurysms: 
a retrospective clinicopathological study 


over a 10-year period 
JOHN C. McGREGOR* 


SUMMARY 

A series is described of 41 cases of unoperated ruptured 
abdominal aortic aneurysm in 9894 consecutive autop- 
sies performed in two large general hospitals in Glasgow 
between 1964 and 1974. The preceding clinical presenta- 
tions are discussed. These show the difficulties in diag- 
nosing the condition correctly and quickly and the 
liability to confusion with other intra-abdominal condi- 
tions. The correct diagnosis was established before 
death in only 11 cases, it was suspected in 6 cases and 
was completely missed in 24 cases. 

Pathologically, all the cases were atheromatous and 
measured more than 5 cm in diameter, and the most 
common site of rupture was through the lateral wall. 
Resection would appear to have been technically possible 
without undue difficulties in the majority of the cases. 

Án analysis of all the findings indicates the necessity 
for greater clinical awareness of this condition and its 
variable mode of presentation. Only in this way will 
early diagnosis and: safer surgical intervention be 
possible. 


OsLER (1905) drew attention to some difficulties in 
correctly diagnosing the presence of an abdominal 
aortic aneurysm. These difficulties remain even to- 
day; indeed, abdominal aortic aneurysms have been 
confused with almost every intra-abdominal and retro- 
peritoneal syndrome known (Eliason and McNamee, 
1942). This unfortunately is just as true when an 
abdominal aortic aneurysm ruptures (Pryor, 1972). 
The mortality in untreated cases is 100 per cent; even 
when operation is performed half the patients may 
die (Alpert et al., 1970). Greater emphasis needs to 
be placed on immediate diagnosis and earlier treat- 
ment in order to save life. Pryor's (1972) retrospective 
clinical analysis of 44 cases of ruptured abdominal 
aortic aneurysm demonstrated how difficult this can 
_ be. In only 14 of his cases was the correct diagnosis 
"made at the time of admission, while in 15 patients 
it was unsuspected until necropsy. No analysis of 
the reasons for misdiagnosis was made apart from 
the lack of awareness of the variable clinical pre- 
sentation and the importance of careful abdominal 
examination. 

Two large studies have been made of non-resected 
ruptured abdominal aortic aneurysms (Crane, 1955; 
Darling, 1970). Both attempted to combine clinical 
and pathological observations. Although these authors 
included and discussed the preceding clinical presenta- 
tions, neither mentioned diagnostic confusion or em- 
phásized the need for greater clinical awareness in 
. arriving at the correct diagnosis. 


It was with this in mind that éhe present clinico- 
pathological retrospective study was undertaken. A 
total of 41 cases who were found at autopsy to have 
died as a result of a ruptured abdominal aortic 
aneurysm were studied. The pathology records from 
1964 to 1974 inclusive for Stobhill General Hospital 
and the Royal Infirmary, Glasgow, were used to trace 


the patients initially. An analysis was then made of * 


the clinical and pathological observations in order 
to try to demonstrate the variable nature of the con- 
dition and to clarify the reasons for misdiagnosis. 


Results 
From 1964 to 1974 inclusive a total of 9894 consecu- 
tive autopsies were studied restrospectively, and details 
extracted from the official post-mortem records were 
matched with those obtained from the clinicalecase 
records. Clinical details of 5 cases could not be traced 
but pathology records were available for all the cases. 
Altogether 41 cases of unoperated ruptured abdo- 
minal aortic aneurysm were found; 26 were male. 
The average age of the patients was 74-5 years (range 
60-89 years). 


Clinical details | M 

Thirty-five of the cases were referred to hospital as 
emergencies but 5 had already been admitted for other 
reasons not apparently directly related to the abdo- 
minal aortic aneurysm which subsequently ruptured 


(Table I). In 1 case the reason for admission to 


hospital was unrecorded. °° 

The duration of the preceding history ranged from 
2 hours to 2 months, but in most instances 1t was 
short (24 hours or less). The time interval between 
admission and death varied from 30 minutes to 26 
months (in a patient admitted to a geriatric ward for 
social reasons), with the majority dying within 48 
hours. 

The correct diagnosis of a ruptured abdominal 
aortic aneurysm was made before death in only 11 
cases, though it was suspected in another 6. The 
diagnosis was completely missed in 24 cases. Table HI 
lists the diagnoses made. Only 4 out of the 41 patients 
were known to have an abdominal aortic aneurysm 
before admission. Twenty-one patients were noted to 
have an abdominal mass which was pulsatile in 18. 
The mass occurred most frequently in the mid- or 
left upper abdomen (7able IIT). 

The main symptom recorded in 30 out of the 41 
cases was abdominal pain, generally of sudden onset 
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> Table [: DETAILS OF 5 CASES WHO WERE ADMITTED TO HOSPITAL FOR REASONS NOT DIRECTLY, 


RELATED TO THE ANEURYSM 


Time between 


Age Sex Ward Reason Mass in abdomen admission and death 
77 M Geriatric Social/cardiovascular accident None noted 2 mth 

78 M Surgical Cancer of rectum None noted 6d 

77 F Gynaecology Procidentia ? Aneurysm 7d 

72 M Geriatric Social/cardiovascular accident None noted 27 d 

80 F Geriatric Social Aneurysm noted 26 mth 


Table H: DIAGNOSES MADE 
Intestinal obstruction e No. of cases: 4 
Pancreatitis 2 
U'reteric colic 2 
Diverticulitis | 
intra-abdominal haemorrhage | 
ischaemic colitis i 
Retention of urine l 
Gastric neoplasm i 
Bacteraemic shock l 
Myocardial infarction 5 
Left ventricular failure I 
Cerebrovascular disorder ] 
Unknown 3 


Table HI: POSITION OF MASS IN ABDOMEN 


Upper abdomen 
Right 
Left 
Centre 
Lowa abdomen 
Right 
Left 
Centre 
Mid-abdomen 
Not given 


No. of cases: 
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Table IV: SIGNS AND SYMPTOMS IN PATIENTS 
WITH CONFIRMED OR SUSPECTED ANEURYSM 
COMBARED WITH THOSE IN WHOM THE 
DIAGNOSIS WAS MISSED 


Diagnosis Diagnosis definite 
missed or possible 
Signs and symptoms {n = 23) (n= 17) 
Abdominal mass 5 16 
Backache "e 8 9 
Hypotension 10 10 
Abdominal distension 7 2 
External bruising | Í 
Obesity 10 2 
Abdominal pain 1] 16 
Gastro-intestinal 4 4 
haemorrhage 
Urological 2 
Neurological Q 0 





and severe constant character. In 7 backache was the 
main symptom. Only 9 patients presented with the 
classic triad of shock, abdominal pain and a pulsatile 
abdominal mass. Table IV records some of the signs 
and symptoms that were noted and compares the 
findings for the group of patients with confirmed or 
suspected aneurysm with those in whom the diagnosis 
was completely missed. 

Abdominal tenderness and even guarding were 
observed in many of the patients; in none were bowel 
sounds reported to be absent. The recording of lower 
limb reflexes and femoral pulses had been omitted 
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from most of the records; no conclusions could be 
reached from the remainder. Eight patients had vomit- 
ing of either altered blood or fresh blood (2 cases). 

A plain X-ray of the abdomen had been performed 
in most of the patients on admission but only 7 
appeared to have had a lateral X-ray specifically 
looking for calcification in an abdominal aortic aneur- 
ysm. Calcification was present in 6 cases of which 4 
indicated that an aneurysm was present. Only 1 patient 
had had an aortogram performed. This had shown an 
abdominal aortic aneurysm | year before emergency 
admission to hospital with rupture. 


Reasons for no operation when a correct diagnosis was 
made 

The diagnosis was correctly and rapidly made soon 
after admission in 11 cases. In 6 of these it was decided 
by senior surgeons that no operative intervention 
should be undertaken because of the patient's ‘general 
poor condition—and age’. Two patients died while 
arrangements were being made for surgery, | died in 
the casualty department before admission, having 
arrived in a moribund state, and in the remaining 2 
no reason for lack of operative intervention was 
given. In 3 of this group of 11 cases abdominal aortic 
aneurysm had been known to be present for 2, 3 and 
8 years before rupture respectively, but apparently 
elective surgery had never been considered. 


Reasons for suspected but uncertain diagnosis 

In 6 cases the diagnosis of a ruptured abdominal aortic 
aneurysm was considered to be a possibility but was 
not certain. 


Case 1: A 68-year-old man presented with pain suggestive of 
right ureteric colic. Clinically, an abdominal aneurysm was 
noted but was assumed to be intact initially. However, after a 
few hours the patient became hypotensive and died within 12 
hours of admission. 


Case 2: A 76-year-old woman was admitted, following ds 
domicilary visit, with an epigastric mass, abdominal pain, 
vomiting and a history of pernicious anaemia. The initial 
diagnosis had been a gastric carcinoma, but she was seen 
subsequently a few days after admission by a vascular surgeon 
who thought that an aneurysm was likely. Preparations were 
being made to treat her anaemia prior to surgery, but she 
became hypotensive and died 15 days after her admission. 


Case 3: An 83-year-old man was admitted moribund and unable 
to give a precise history. The absence of pain together with a 
slow pulse rate in the presence of shock were considered to 
preclude a diagnosis of leaking abdominal aortic aneurysm. 
(A pulsatile abdominal mass was noted.) The patient died 
within 24 hours of admission. 


Case 4. An 86-year-old woman was admitted with an 8-hour 
history of lower left-sided abdominal pain. An aortic aneurysm 
was noted and assumed to be intact because the patient 
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appeared normotensive. The patient died within 48 hours of 
admission following a hypotensive episode. 

Case 5: An 80-year-old woman was admitted to a geriatric 
ward for social reasons. She was noted to have an upper 
abdominal pulsatile mass thought to be either an aortic 
aneurysm or a carcinoma of the pancreas. Just over 2 years later 
she developed abdominal pain and died suddenly without 
surgical intervention or a final diagnosis being made. 

Case 6: A 73-year-old man was admitted as an emergency, 
having collapsed the same day. A pulsatile mass was noted in 
the abdomen. Because he was normotensive and did not 
complain of pain it was incorrectly assumed that the aneurysm 
was intact. The patient died within 12 hours. 


Pathological observations 

All 41 abdominal aortic aneurysms were associated 
with atherosclerosis. No case of syphilitic disease was 
present in this series. Eleven fusiform and 11 saccular 
aneurysms were noted. Associated aneurysms were 
recorded in 3 patients; these were of the right femoral, 
thoracic aorta and both common iliac arteries respec- 
tively. The average transverse diameter of the aortic 
aneurysms recorded in 13 cases was 94cm (range 
5-15cm); in the others miscellaneous descriptive 
terms inferred a general tendency towards large size. 
In 26 patients the aneurysm was infrarenal, in 2 it 
extended above the renal arteries, in | it extended to 
the level of the renal arteries and in 12 the position 
was not recorded. 

Rupture occurred extraperitoneally in | case, but in 
the rest it was into the peritoneum. Rupture into im- 
portant neighbouring structures occurred in 5 cases. 
These were: inferior vena cava (1), left perinephric 
tissues (2) and posterior wall of the third part of the 
duodenum (2). 

The site of the rupture of the aneurysm wall varied 
although it appeared to occur most commonly through 
the lateral walls (Table V). In 5 cases the size of the 
rupture externally was recorded and ranged from | 
to 4cm. Thick laminated thrombus was noted in 
many of the aneurysms, but no measurements of the 
wall thickness were made which would have enabled 
correlation with the site of rupture. 


Discussion 

Although there must always be some deficiencies in 
the interpretation of retrospective information it is 
clear that this study provides some interesting and 
valid conclusions. 

There is no doubt that while atherosclerotic ab- 
"dominal aortic aneurvsms have become more com- 
mon since the report of Osler (1905), there is still 
difficulty and uncertainty in diagnosing the condition. 
When an aneurysm ruptures the result will be death 
unless operative intervention is undertaken quickly. 
In the present series the time between the onset of 
symptoms due to rupture and death was less than 
24 hours in the majority of cases, The true incidence 
of ruptured aneurysm is unknown since many patients 
probably die undiagnosed outside hospital. Only in 
| case referred to hospital as an emergency by a 
general practitioner was the diagnosis of possible 
ruptured abdominal aortic aneurysm made before 
admission, There is, therefore, a real need for early 
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Table V: SITE OF RUPTURE 


Anterior No. of cases: 5 
Posterior 4 
Left lateral if 
Right lateral 3 
Left anterolateral i 
Right anterolateral 3 
Left posterolateral] 3 


Ed 


Right posterolateral 
Unrecorded 


uet. 
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identification of the condition. The diagnosis would 
not be unduly difficult provided that the clinician is 
aware of the various clinical presentations and looks 
specifically for an abdominal mass in all patients. In 
this series these points do not appear to have been 
considered often enough. To some extent this may be 
because usually relatively junior staff initially examined 
the patients on admission, but more senior staff are 
not blameless in this. However, when clinicians with 
experience in vascular surgery saw the patient the 
diagnosis was usually made quickly. 

Misinterpretation of theclinical observations showed 
itself in a number of ways: 

I. An abdominal mass which should have been 
noted was not observed. (Most of the ruptured 
aneurysms were large.) 

2. An abdominal mass which might have othegwise 
been noted was obscured by abdominal distension or 
obesity (Table IV). 

3. An abdominal mass was observed but its signi- 
ficance was missed because of position, lack of pulsa- 
tion or confusion with other possible causes (e.g. 
faeces, pancreatic or gastric lesions). 

4. An observed abdominal aortic aneurysm was 
considered to be intact. 

5. The mistaken assumption that ruptured neur- 
ysms are always associated with the classic triad of a 
pulsatile mass, hypotension and abdominal pain. 

6. Other mistaken assumptions that a ruptured 
aneurysm is unlikely when the patient has no pain, 
is not apparently hypotensive or has ne* palpable 
mass. These clinical observations may be made 
because the patient cannot give a coherent history, 
may normally be hypertensive or may have an im- 
palpable mass for reasons given above (2). 

7. The lack of investigative procedures directed at 
identifying aortic aneurysms (e.g. lateral X-rays). 

The pathological findings confirm that atheroma is 
the usual cause of abdominal aortic aneurysm today. 
In agreement with other authors (Crane, 1955; Dar- 
ling, 1970) it seems that aneurysms which rupture 
are likely to be large (i.e. 7 cm or more in diameter). 
This, together with the fact that smaller abdominal 
aortic aneurysms tend to occur in a younger popula- 
tion and appear less likely to rupture, suggests that 
progression from small to large occurs with time and 
is associated with an increasing risk of rupture. At 
present, since little is known about the natural de- 
velopment of aneurysms and their rate of growth, 
there is an obvious need to look for and identify the 
presence of an aneurysm at an early stage. Operating 
before rupture of the aneurysm carries a reasonable 
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‘ prognosis (DeBakey et al., 1964). When a ruptured 


aneurysm is diagnosed early the chances of survival 
after operation are good enough to justify surgical 
intervention in most cases (Alpert et al., 1970). Even 
in the presence of profound shock early operation 
may be successful (Shumacker et al., 1973). 

In the present series 4 patients were known to have 
abdominal aortic aneurysms long before their admis- 
sion for rupture; possibly elective surgery at an earlier 
stage should have been considered. It is of interest 
that since the majority of the aneurysms occurred 
below the level of the renal arteries, surgery would 
have been technically feasible relatively early in almost 
all the cases. This observation was also made by 
Crane (1955) and Darling (1970) in their series. 

As an aid to diagnosis in difficult cases, apart from 
improved clinical awareness, ordinary radiological 
studies should be used. Where available, ultrasono- 
graphy offers a more precise and rapid non-invasive 
technique that can be employed as a screening proce- 
dure in the diagnosis of intact aortic aneurysms 
(McGregor et al., 1975a). It may also be of value in 
demonstrating rupture (McGregor et al., 1975b). 
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Early experience with the Boerema button 
for bleeding oesophageal varices 


G. W. JOHNSTON AND J. M. KELLY* 


SUMMARY 

Early experience with the use of the Boerema button for 
bleeding oesophageal varices is reported. A simplified 
technique for its insertion is described. and of the 6 
patients so treated, only | died. No patient has re-hled 
in the short follow-up period available, and oesophageal 
appearances suggest that prolonged relief from bleeding 
can be anticipated. Further exploration of the button 
ligation transection technique is suggested not only for 
control of acute bleeding, but also for patients unsuitable 
for shunt surgery. 


It is well established that an effective shunt is the one 
sure way of preventing recurring haemorrhage from 
oesophageal varices. Unfortunately, in the emergency 
situation a shunt carries a prohibitive mortality, and 
transthoracic oesophageal transection fares little 
better (George et al., 1973; Pugh et al., 1973). Intra- 
luminal injection of sclerosant has been shown to be 
effective in controlling bleeding and provides a 
hospital discharge rate of over 80 per cent (Johnston 
and Rodgers, 1973). However, only | in 3 of the 
survivors subsequently proves to be a suitable 
candidate for a definitive shunt if postoperative 
encephalopathy is to be avoided. The remainder, 
because of advanced years, poor liver function or 
absence of suitable veins, are condemned to a life of 
recurrent haemorrhages and repeated injections. The 
transabdominal button anastomosis technique of 
oesophageal transection described by Boerema et al. 
(1970) is therefore attractive because of the acceptable 
initial mortality, coupled with the hope of longer 
protection from recurrent haemorrhage. This paper 
presents early experience with a modification of the 
Boerema method, and suggests that this simple 
technique is worthy of further trial. 


Operative technique 
‘Phe technique now used is a simplified version of that 
originally described by Boerema et al. (1970), and has 
been arrived at following a trial of a number of 
methods. On admission the patient is resuscitated with 
fresh blood, and a Sengstaken-Blakemore tube 
inserted to limit blood loss. Neomycin, lactobacillus 
and lactulose are introduced into the bowel via the 
tube to reduce the risk of portal systemic encephalo- 
pathy. A period of 12-36 hours is required to get the 
patient into the best possible state for surgery, The 
abdomen is opened through a midline epigastric 
incision and other sources of bleeding are ex- 
cluded. The peritoneum in front of the oesophagus 
and the perioesophageal veins are divided. The 
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phreno-oesophageal ligament is pyshed up to expose 
the anterior vagus nerve, which is placed in a fine 
rubber sling for its protection and then freed from 
the oesophageal wall for 4-5 cm. The oesophagus is 
mobilized, lifted free of the posterior vagus nerve and 
placed in a similar sling. In the absence of vascularized 
adhesions as a result of previous surgery, oesophageal 
mobilization has not proved a difficult or haemor- 
rhagic procedure. A 5-cm gastrotomy opening is 
made in the anterior wall of the stomach, using a 
cautery knife to reduce bleeding. A loop of nylon 
thread is passed through the lower end of the now 
collapsed  Sengstaken-Blakemore tube, or other 
nasogastric catheter, and attached to the upper section 
of the Boerema button, using the holes provided. As 
the catheter is withdrawn from above, the upper 
portion of the button, loosely screwed on its applicqtor, 
is carefully guided into the lower oesophagus (Fig. 1). 
A stout linen thread is placed around the oesophagus 
and ligated snugly around the stem of the button 
1-1à cm above the cardia. By pulling on the applicator, 
the upper portion of the button is brought down 
against the ligature, and the lower section guided 
upwards, and the two halves locked together, thus 
entrapping a full thickness flange of oesophageal wall 
(Fig. 2). The applicator is unscrewed and removed. the 
gastrotomy wound is closed in two layers with catgut 
and the abdominal cavity closed without drainage. 

This technique has recently been modified by 
placing a nylon thread through holes drilled in the 
lower end of the button. This thread is passeti through 
the stomach and abdominal walls to the exterior io 
facilitate easy removal via a small gastrotomy, In 
addition, depending on the clinical state of the 
patient, ligation of the left gastric vein, splenectomy or 
liver biopsy may be carried out. If desired, the 
oesophagus can be kept aspirated for a day or two 
postoperatively, and then oral fluids gradually 
increased. Plain X-rays of the abdomen from the 
eighth postoperative day onwards are required to 
confirm the migration of the button into the body of 
the stomach. It is then removed through a small 
gastrotomy wound on the next convenient operating 
list. 

This method differs from that of Boerema et al. 
(1970) chiefly in: (1) preservation of both vagi: 
(2) omission of the gastrojejunostomy ; (3) omission 
of the Braun jejunojejunostomy; (4) preference for 
removal of the button by gastrotomy rather than via 
the oesophagus. 
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Fig. 1. Diagram showing placement of the upper portion of 
the button in the oesophagus via an anterior gastrotomy. 
Note the preservation of the anterior vagus nerve. 
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Fig. 2. Diagram showing the two portions of the button 
locked in position over a flange of oesophageal wall. 


Case reports 

Case 1: M. C., a female aged 72 years. This patient was trans- 
ferred from a peripheral hospital, having had four major 
haemorrhages from oesophageal varices in the previous 
5 years. Hepatic coma had occurred following one of the 
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episodes of bleeding. On this admission for acute bleeding she 
was mildly icteric, had moderate ascites and was gener&lly frail. 
A liver scan was consistent with advanced cirrhosis, and 'a 
barium swallow examination confirmed the presence of gross 
oesophageal varices. Liver function tests showed moderate 
liver insufficiency: bilirubin 2-0 mg per cent; alkaline phos- 
phatase 21 KA units; pseudocholinesterase 33 units; serum 
albumin 2-9 g per cent. 

In view of her advanced age and past history of hepatic 
coma, any form of portal systemic shunt was contraindicated. 
Since she lived about 100 miles from the central hospital, some 
more permanent procedure than injection therapy was con- 
sidered advisable. It was therefore decided to insert a Boerema 
button. At laparotomy the diagnosis of micronodular cirrhosis 
and portal hypertension was confirmed, and a Boerema button 
was inserted through a small anterior gastrotomy. On this 
occasion the nylon thread was attached to the upper part of thc 
button and brought out through the nose. On the eighth 
postoperative day, the nasal thread ‘tightened’, and X-ray 
confirmed that the Boerema button had slipped into the body 
of the stomach. Under general anaesthesia, 3 weeks after its 
insertion, the button was easily removed through a small 
anterior gastrotomy. Subsequently, the patient developed 
severe dysphagia, and barium swallow showed a gross stricture 
immediately above the cardia. Oesophagoscopy confirmed a 
stricture at 40 cm and the absence of varices above. Dilatation 
has been required on three occasions, but the patient remains 
well, is gaining weight and has been free from haemorrhage for 
11 months. 


Case 2: J, M., a female aged 13 years. This girl first presented 
at the age of 11 years with a 3-month history of jaundice. 
Hepatomegaly and splenomegaly were noted, and liver biopsy 
showed the presence of postnecrotic cirrhosis. She was started 
on oral steroid therapy. One year later, she began to have 
repeated small haematemeses and melaena, and barium swallow 
examination revealed obvious oesophageal varices. A splenic 
venogram confirmed the presence of a patent portal vein and 
the liver pattern of cirrhosis. At this stage, portal systemic 
shunt was considered, but rejected because of the patient's poor 
liver function: bilirubin 3-3 mg per cent; alkaline phosphatase 
-ILKA units; SGOT 420K units; SGPT 138 K units; 
pseudocholinesterase 28 units: LDH 350 WL units; albumin 
21 g per cent. Repeated episodes of minor bleeding occurred, 
but when she was 13 she developed a major life-threatening 
haemorrhage. By this time the spleen had virtually filled the 
left side of her abdomen, and jaundice had become more 
marked (bilirubin 4:1 mg per cent), In addition, her electro- 
encephalogram recording showed marked deterioration and 
she had now developed serious coagulation problems, partly as 
a result of splenic overactivity and partly because of her liver 
dysfunction: platelet count 28 000/mm?; prothrombin 29 per 
cent; deficiencies of factors 2, 7 and 10 and fibrinogen. The 
patient was considered best suited for use of the Boerema 
button. 

After transfusion with platelet-rich plasma, laparotomy was 
carried out, and the presence of macronodular cirrhosis was 
confirmed. Splenectomy, ligation of the left gastric vessels and 
insertion of a Boerema button were performed. On this 
occasion the nylon thread was attached to the inferior end of the 
bution and brought out through the stomach and anteriar 
abdominal wall. On the eighth postoperative day the button 
migrated into the body of the stomach, and on the eleventh 
postoperative day. under general anaesthesia, the button was 
removed through a small anterior gastrotomy wound. A 
temporary feeding gastrotomy tube was inserted through the 
gastric opening. Barium swallow examination 2 weeks after 
the insertion of the button showed no evidence of varices or 
stricture. She was discharged from hospital 20 days after her 
first operation, but required readmission 2 weeks later because 
of a temporary leak from the gastrotomy wound. This closed 
spontaneously and barum studies repeated 2 months after the 
initial surgery showed no abnormality of the oesophagus. Nine 
months after the operation she vomited about à teaspoonful of 
blood on two occasions, but barium studies and endoscopy 
showed no evidence of residual varices. H is now 10 manths 
since surgery. 


Case 3: J. S., a female aged 44 years. This patient first pre- 
sented at the age of 40 with pain and tenderness in the right 
hypochondrium, pyrexia and jaundice. At laparotomy the gall- 
bladder was found to be normal, and an operative cholangio- 
gram showed a normal ductal system. However, the liver was 
noted to be enlarged and firmer than normal, and wedge 
biopsy was reported as showing active hepatitis. Postoperatively, 
the patient developed a swinging pyrexia, thought to be due to a 
subhepatic abscess. Two months after surgery her bilirubin had 
risen to a maximum of 15:1 mg per cent. The subsequent 
clinical course and biochemical findings caused the diagnosis 
to be changed to that of chronic aggressive hepatitis, and 
ACTH therapy was commenced. On this régime the patient's 
clinical and biochemical findings improved. However, 2 years 
after her initial laparotomy the patient was readmitted with 
increasing jaundice and marked anaemia (haemoglobin 6:6 g 
per cent). The liver was now firm and enlarged three fingers’ 
breadth below the costal margin and the spleen was also 
palpable. Barium studies showed a hiatus hernia and oeso- 
phageal varices. Endoscopy confirmed oesophageal varices and 
injection therapy was carried out. 

The patient was then well for 14 years, when she required 
admission for severe anaemia (haemoglobin 6:4 g per cent). A 
splenic venogram showed a patent portal vein, and the vascular 
pattern in the liver was that of cirrhosis. Following blood 
transfusion she was allowed home, but 6 months later was 
readmitted when her haemoglobin had dropped to 7-1 g per 
cent. Liver biopsy showed postnecrotic cirrhosis, and her liver 
function had improved sufficiently for a portacaval shunt to be 
considered: bilirubin 1-1 mg per cent; alkaline phosphatase 
19 KA units; albumin 3:9 g per cent. At operation, however, 
the adhesions from the previous subhepatic abscess were such 
that the porta hepatis was reached only with great difficulty. It 
was then found that the structures in the free edge of the lesser 
omentum were encased in dense fibrous tissue, and it was felt 
wiser not to proceed with the dissection. In this situation the 
left gastric vessels were divided, the oesophagus mobilized, 
preserving the vagi, and a Boerema button inserted. The 
presence of a hiatus hernia made the hiatal dissection somewhat 
more difficult in this patient. On this occasion the nylon thread 
was brought up the oesophagus and through the nose. On the 
ninth postoperative day the nasal thread ‘tightened’, and X-ray 
confirmed that the button had moved to a slightly lower 
position in the oesophagus. The following day, under general 
anaesthesia, the button was pulled up the oesophagus by 
traction on the nylon thread—a frightening procedure for 
the surgeon! Oesophagoscopy at this time showed no varices, 
and barium studies 17 days after surgery confirmed this. 
The patient was discharged on the nineteenth postoperative 
day, and remains free from haemorrhage 10 months after 
operation. 


Case 4: R. H., a female aged 82 years. This patient was admitted 
as an emergency with a severe haematemesis. Although she 
gave a 9-year history of diabetes controlled by diet and 
Diabinese and was in addition on digoxin and diuretics for mild 
congestive cardiac failure, there was no known hepatic problem. 
The liver and spleen were just palpable below the costal margin, 
but there was no ascites. Liver function tests were as follows: 
bilirubin. 1-5 mg per cent; alkaline phosphatase 12 KA units; 
‘albumin 3-1 g per cent. A further severe haematemesis occurred 
within 24 hours, and emergency barium studies showed 
extensive oesophageal varices. 

At urgent laparotomy macronodular cirrhosis. splenomegaly 
and the absence of peptic ulceration were confirmed. A 
Boerema button was inserted in the usual way, preserving the 
vagi, and on this occasion the nylon thread was brought out 
through the stomach and anterior abdominal wall. Abdominal 
X-ray confirmed that the button had progressed into the body 
of the stomach between the eighth and ninth postoperative 
days. One week later the button was removed through a small 
anterior gastrotomy, and the patient was discharged from 
hospital after a further 7 days. Barium swallow examination 
3 weeks after surgery showed no stricture or varices. Two 
months later she developed mild dysphagia due to a slight 
strieture which responded well to one dilatation. She remains 
well and free from haemorrhage 5 months after operation. 


* 
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Case 5: R. H., a male aged 78 years. This patient had had 
cholecystectomy and removal of common bile duct stones 
14 years previously. In subsequent years he developed Jaundice 
on a number of occasions, but had failed to attend hospital in 
the 10 years prior to the present admission. On this admission. 
dictated by a severe haematemesis and melaena, he was found 
to be shocked, anaemic and jaundiced. His liver was enlarged 
three-finger breadths below the costal margin and there was 
moderate ascites. Investigations showed: haemoglobin 6:3 g per 
cent; bilirubin 5:2 mg per cent; blood urea 135 mg per cent: 
albumin 2:7 g per cent. Emergency barium studies showed the 


presence of oesophageal varices extending the whole length of 


the oesophagus, and a diagnosis of portal hypertension duc to 


tube was employed. and blood transfusion and anti-coma 
therapy instituted. He had a further serious haematemesis and 
melaena 4 days after admission, and it was decided to insert a 
Boerema button. By this time ascites was severe, jaundice had 
become more marked (bilirubin 10-8 mg per cent) and his 
general condition had deteriorated. 

At operation the presence of micronodular cirrhosis was 
confirmed. The oesophagus was approached with difficulty 
because of vascularized adhesions from the previous surgery. 
The Boerema button was inserted through a small gastrotomy 
wound, the vagi being preserved. The early postoperative phase 
was satisfactory, but by the fourth postoperative day he had 
become more jaundiced and more drowsy. He gradualiv 
deteriorated over the next 2 days and died in hepatic coma. At 
autopsy the Boerema button was in place, and there was no 
evidence of further bleeding or leakage. The micronodular 
cirrhosis was shown to be secondary to obstruction from 
calcul: in the biliary tree. 

Case 6: A. V. a female aged 65 years. Eleven years before the 
present admission this patient had been investigated for jaugdice 
of sudden onset. Her previous history had included essential 
hypertension, angina pectoris and tuberculosis of the spine and 


right hip with subsequent osteoarthritis. On the basis of 


clinical findings. biochemistry and liver biopsy, hepatitis was 
diagnosed and steroid therapy commenced. At that time liver 
failure with encephalopathy occurred: bilirubin 19/2 mg per 
cent; alkaline phosphatase 24 KA units; SGOT 3000 K units; 


SGPT 750 K units. She recovered from this severe episode of 


hepatitis, but went on to develop histologically proved cirrhosis 
| year later. She continued to have intermittent jaundice and 
bouts of pyrexia of uncertain aetiology. Six years affer the 
onset of hepatitis she developed a duodenal ulcer which 
perforated and was treated by simple closure. Four years later 
a severe haematemesis occurred. Splenomegaly was noted, and 
oesophageal varices demonstrated radiologically were shown 
endoscopically to be the source of bleeding. Portal systemic 
encephalopathy ensued, but the patient survived wipe conserva- 
tive management. Nine months later a further haematemesis 
precipitated urgent surgery. e 

At laparotomy the diagnosis of portal hypertension due to 
macronodular cirrhosis was confirmed. Gross vascularized 


adhesions from the previous perforation made visualization of 


the duodenum impractical, but because of the previous 
perforation and continuation of steroid therapy, truncal 
vagotomy and posterior gastrojejunostomy were performed in 
addition to insertion of a Boerema button. A double lumen 
Burns- Menzies tube was used for gastric aspiration and jejunal 
feeding purposes. The early postoperative phase was temporarily 
complicated by the development of portal systemic encepha- 
lopathy. The button migrated into the stomach on the ninth 
postoperative day and was allowed to pass into the small bowel 
via the gastrojejunostomy. Unfortunately. it failed to negotiate 
a kink in the ileum and required operative removal 8 weeks 
later. Barium swallow examination 2 months after surgery 
confirmed the disappearance of varices and absence of stricture. 
Follow-up so far is only 3 months. 


Discussion 

No one operative procedure is suitable for all patients 
with bleeding oesophageal varices, and any addition to 
the presently accepted methods is welcome. Assess- 
ment of its worth must be gauged by reference to its 
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Fig. 3. Case 4. Barium studies of the oesophagus before 
operation and 2 weeks after insertion of the button. 


simplicity, mortality, morbidity and long term relief 
from bleeding. Most available methods require 
experience in their use before good results can be 
obtained, but the Boerema button technique is simple 
and within the scope of any surgeon. This is par- 
ticularly relevant where one is denied accurate 
endoscopic diagnosis of upper gastro-intestinal 
bleeding and at laparotomy is faced with unsuspected 
bleeding varices. It is a simple matter to insert a 
button through the already performed gastrotomy 
prior to closing the abdomen. Although Boerema 
recommends the addition of vagotomy, gastro- 
jejunostomy and Braun jejunojejunostomy, these 
extra? must inevitably add to the morbidity and 
mortality. It is not difficult to mobilize the oesophagus 
without dividing the vagi, and thus eliminate the need 
for a drainage procedure. If, however, a coexistent 
duodenal ulcer is noted, it is reasonable to do a 
vagotom*eand gastro-enterostomy at the same time. 
The button can then be inserted through the normal 
gastrÓ-enterostomy opening after completion of the 
posterior layer of the anastomosis, as in Case 6. 

Recovery of the button has presented a few problems 
and the simplest method of removal seems to be by 
means of a small gastrotomy following migration of 
the button into the stomach. Prioton (1975) has 
recently developed a much smaller oesophageal clip 
which passes spontaneously through a normal 
pylorus. In none of his first 20 patients has it been 
necessary to remove the clip from the stomach. He 
finds the method so attractive that he has abandoned 
all forms of shunt in its favour. 

It is not easy to compare mortalities for various 
procedures unless it is known whether the operations 
were carried out as emergencies or definitive pro- 
cedures, and whether the patients were suffering from 
extrahepatic or intrahepatic portal hypertension, and 
also the extent of liver dysfunction in the cirrhotic 
group. Burns and Schenk (1971) had a 100 per cent 
mortality for this operation in 5 patients, but all were 
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emergencies and all had severe liver failure with an 
average serum bilirubin of 9:7 mg per cent and 
albumin of 2-1 g per cent. Boerema et al. (1970) 
reported a hospital mortality of 35 per cent in 34 
patients, but not all the operations were performed to 
control acute bleeding, and 10 of the subjects had 
extrahepatic block, which carries a good prognosis. 
Using the similar Murphy's device, Prioton and 
Michel (1972) reported a mortality of 37 per cent in 30 
cirrhotic patients, but again 10 of the operations were 
not for acute bleeding. In the present series all 6 
patients were cirrhotic, but only 3 had severe liver 
dysfunction, and in | patient button transection of the 
oesophagus was not carried out for control of acute 
bleeding but because of failure to obtain a shunt. 
Nevertheless, an operative mortality of 16:7 per cent is 
encouraging when compared with about 50 per cent 
for transthoracic ligation transection procedures for 
acute bleeding in cirrhosis (Rothwell-Jackson and 
Hunt, 1971; George et al., 1973; Pugh et al., 1973). 

Morbidity is not mentioned in the article by 
Boerema et al. (1970), but the problem of stricture 
formation in the oesophagus has been encountered by 
Prioton (1973), who advises systematic dilatation in all 
patients. This problem occurred in 2 patients in the 
present series, and in both instances it responded 
satisfactorily to dilatation. The low position of the 
stricture, at or below the diaphragm, makes dilatation 
particularly difficult, and the flexible fibroscope and 
flexible dilator have been found most useful. Boerema 
(1974) believed that stricture is more likely if ligation 
is done too near the oesophagogastric junction. In 
this position the thick gastric wall is caught between 
the halves of the button, and the mucous membrane of 
the oesophagus and stomach may be held apart, 
causing granulation and cicatrization. 

Initial disappearance of the varices (Fig. 3) has been 
shown radiologically in all 5 patients who survived, 
and has been confirmed endoscopically in 3. There has 
been no recurrent variceal bleeding in the short follow- 
up, and, judging by the oesophageal appearance, 
none is anticipated in the near future. In theory, button 
transection of the oesophagus should be more effective 
than either of the commonly used transthoracic 
procedures. In the Boerema- Crile operation the oeso- 
phagus is opened longitudinally and the columns of 
varices underrun with catgut without transection of 
the oesophagus. In the Walker operation the lower 
oesophageal muscle is divided longitudinally and only 
the mucosa is transected and resutured with catgut. In 
neither procedure is the whole thickness of the 
oesophageal wall divided, as occurs in the button 
transection. Although Pugh et al. (1973) found that the 
Walker procedure failed to control bleeding in the 
short term in 29 per cent of their patients, the incidence 
of recurrent bleeding in survivors is small. With 
transection of the whole thickness of the wall, the 
long term results might be expected to be better than 
for mucosal transection only. Certainly, Boerema et al. 
(1970) noted no recurrent bleeding in a maximum 
follow-up of almost 3 years. Although Prioton (1973) 
initially reported none in his first 2 years, he has 


subseqpently had 4 patients who probably re-bled 
from oesophageal varices, but this is taken from a 
large series of 72 cirrhotics treated by button tran- 
section with an overall mortality of 33 per cent 
(Prioton, 1975). The advantages of the transabdominal 
approach are: 

1. The procedure is shorter and should carry a 
lower mortality. 

2. The liver can be inspected and histological 
confirmation of the diagnosis obtained. 

3. Bleeding from sources other than varices can be 
dealt with at the same time. 

4. Blood clots can be evacuated from the stomach, 
thus reducing the nitrogenous load on the liver. 

5. Many general surgeons called upon to deal with 
bleeding varices feel more competent when operating 
bélow the diaphragm. 

If hopes of prolonged control of bleeding are 
realized on longer follow-up, then the technique 
should be considered not only in the emergency 
situation, but also for the many patients where a shunt 
is contraindicated because of the high risk of portal 
systemic encephalopathy. Since button transection 
diverts no blood from the liver, this complication is 
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A combined synchronous technique for the 
McKeown three-phase oesophagectomy 


C. M. S. ROYSTON AND B. L. DOWLING* 


& 


SUMMARY 

A combined synchronous technique is described for the 
McKeown three-phase oesophagectomy; it reduces 
operative time and allows a safer mobilization of the 
stomach into the neck. 


THE first successful resection of the oesophagus was 
performed by Torek in 1913. Turner recorded the 
next success in 1933. The aim in the early years was 
to remove the oesophagus and to restore continuity 
at a later date. Ohsawa (1933) was the first to report 
a series of resections with immediate anastomosis, 
whilst Thompson (1945) was the first to utilize this 
technique in the United Kingdom. The advantages 
of immediate anastomosis were generally recognized 
in the 1940s, the choice of organ for replacement being 
the stomach, colon or small intestine. The left abdo- 
minothoracic approach, as described by Ohsawa (1933), 
was generally used, until Lewis (1946) pointed out the 
great advantages of exploring the oesophagus from 
the right side. He described the operation of mobiliz- 
ing the stomach through an abdominal incision, and 
then making a right thoracotomy for resecting the 
growth and making the oesophagogastric anastomosis. 
Franklin (1942) was credited by Lewis as the first 
person to use the right thoracic approach for resec- 
tion and anastomosis. Franklin stressed the need to 
make the anastomosis as high in the thorax as possible 
to prevept local recurrence. McKeown (1972) took 
the Lewis* Franklin operation a step further when he 
developed his three-stage oesophagectomy for growths 
situated in the upper part of the thorax. In this opera- 
tion the oesophagus is mobilized so that the fundus 
of the stomach can be brought up into the neck, where 
the anastomosis is made. This has the advantages 
that wide clearance of the longitudinal spread of the 
tumour is obtained, and that if the anastomosis does 
leak, the fistula is in the neck rather than in the 
thorax where it would produce severe complications. 

A combined synchronous technique has been de- 
veloped for this operation, thus modifying it from 
three phases to two. 


The operation 


First phase (Fig. 1) 

For the first phase the patient is placed supine on the 
operating table. One surgeon (A) mobilizes the sto- 
mach through an upper midline abdominal incision, 
whilst the other (B) mobilizes the oesophagus in the 
neck, 
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Laparotomy: After opening the abdomen the stomach 
is mobilized along the greater curvature outside the 
gastro-epiploic arch, each vessel being ligated separ- 
ately to prevent shortening. The short gastric arteries 
are ligated, thus freeing the stomach from the spleen, 
the fundus of the stomach being completely mobilized. 
The left gastric artery is divided proximal to its main 
division so that collateral branches maintain a good 
blood supply to the fundus. The lower oesophagus is 
mobilized as far as possible at the hiatus. A Kocher's 
procedure is then performed, the duodenum and head 
of the pancreas being extensively mobilized. A small 
Heineke-Mikulicz pyloroplasty is made to ensure 
gastric drainage. When mobilization is complete the 
pylorus should be able to lie at the hiatus. The ab- 
dominal operation is completed by the insertion of a 
smal! Foley catheter into the upper small bowel as a 
feeding jejunostomy, before closing the wound. 

Cervical exploration: A skin crease incision is made 
just above the clavicle, starting at the midline and 
extending for 7-10 cm, the majority of the right 
sternomastoid muscle is divided and the oesophagus 
is identified. This is greatly facilitated by the passage 
of a nasogastric tube. Care is taken to avoid damaging 
the recurrent laryngeal nerves. A tape is passed around 
the oesophagus, and the oesophagus is mobilized as 
far distally as possible, The tape is loosely tied, and 
the skin is closed to help keep the field sterile. 


Second phase (Fig. 2) 

The patient is moved into the left lateral position 
with the left leg flexed and the right arm supported 
anteriorly, but with the elbow less flexed than for a 
standard thoracotomy approach, to allow access to the 
neck. This permitssimultaneous exploration of the chest 
and neck to facilitate mobilization and anastomosis. 
Thoracotomy: A thoracotomy is performed, excising: 
the fifth or sixth rib; the tumour is exposed and its 
operability assessed. If operable the oesophagus is 
mobilized at its lower end and a tape passed around 
it. The mobilization is carefully extended towards the 
neck, the azygos vein being ligated and divided when 
it is reached. The oesophagus is mobilized as far as 
possible into the neck. The stomach is then drawn 
up into the chest, and the gastro-oesophageal junction 
is divided and closed in two layers. i 
* Northampton General Hospital. 
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Surggon B now reopens the cervical incision and 
mobilizes the oesophagus so that the whole oeso- 
phagus with the tumour is brought out of the neck 
incision. Surgeon A selects the most craniad portion 
of the gastric fundus and passes a suture through this 
region. Surgeon B passes an artery forceps via the 
neck to grasp the suture and gently mobilizes the 
stomach up into the neck, surgeon A feeding the 
stomach up from the thorax and ensuring that it lies 
without twisting or undue tension. Whilst surgeon B 
performs a two-layer anastomosis in the neck between 
the cervical oesophagus and fundus of the stomach, 
surgeon A closes the chest after inserting two drains. 
The operation is completed by the insertion of a 
corrugated drain into the neck and closure of the 
wound. 

We have performed this technique in 3 patients; 
all the operations were uneventful. Postoperatively, 
| patient developed a leak through the neck on the 
fifth postoperative day, which closed spontaneously 
after 48 hours. All the patients are now swallowing 
normally. 


Discussion 

The main advantages of the three-phase procedure 
over the Lewis-Franklin operation are, first, that 
wide clearance of the tumour may be achieved and 
local recurrence is thus much less likely. It is well 
recognized that the extent of spread microscopically 
of carcinoma of the oesophagus is well beyond the 
obvious macroscopic margins. Extensive resection of 
the oesophagus ensures that the proximal margin of 
the oesophagus is free from growth. Secondly, the 
oesophagogastric anastomosis is technically much 
easier to perform in the neck, where it is superficial, 
than high in the thorax, where access is difficult. A 
better anastomosis with less likelihood of fistula 
formation may thus be achieved. Finally, if a fistula 
does develop it discharges through the neck incision 
with minimal problems, rather than into the chest 
with its serious complications. 

There are two main advantages of using a combined 
synchronous technique. First, it reduces operating 
time considerably and is thus beneficial to both patient 
and surgeons. Secondly, it allows the stomach to be 
mobilized into the neck more easily. 

McKeown (1972) in his three-phase operation fully 
mobilizes the oesophagus with the tumour in the 
thorax, closes the thorax and then through the cervical 
incision draws the oesophagus, tumour and stomach 
up into the neck, before dividing the cardia and per- 
forming the oesophagogastric anastomosis. We have 
found that there are occasionally problems using this 
technique. The cardia is not the most craniad part of 
the stomach when drawn into the neck, and it may be 
difficult to mobilize the stomach sufficiently to enable 
the cardia to be brought easily into view at the neck. 
Another problem that occasionally occurs is that the 
bulk of the tumour may be of a sufficient size to make 
its mobilization through the neck difficult and un- 
desirable. Franklin (1975) has developed the alter- 
native technique of resecting the oesophageal tumour 
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Fig. 1. Position of patient for first phase of the operation. 
i, Abdominal incision. 2, Cervical incision. 4, Position of 
surgeon performing the laparotomy. 8, Position of surgeon 
performing the neck dissection. 





Fig. 2. Position of patient for second phase. /, Abdominal 
incision. 2, Cervical incision. 3, Thoracic incision. 

A, Position of surgeon performing the thoracotomy. 

B. Position of surgeon performing the oesophageal 
anastomosis. 


and closing the cardia in the chest, fixing the 
most craniad part of the fundus to the cut end of the 
oesophagus with a few strong silk sutures and, after 
the chest has been closed, pulling the stefnach up 
into the neck by means of the sutures. This technique 
avoids the two problems mentioned above, but if the 
sutures cut out whilst the stomach is being brought 
to the neck there is a theoretical possibility of the 
stomach falling back into the chest and the chest 
having to be reopened. The combined synchronous 
technique avoids these problems and enables the 
transference of the stomach to the neck to be per- 
formed safely and easily. We found it particularly 
useful in one patient who had a coexistent duodenal 
ulcer which made full mobilization of the duodenum 
and pancreas impossible. The fundus in this patient 
only just reached the neck and it would have been 
quite impossible to withdraw the cardia through the 
thoracic inlet. 

The access to the neck in the second phase of the 
operation is perfectly satisfactory, enabling a good 
anastomosis to be made. 

Oesophageal resection for carcinoma is almost 
always palliative. Palliation implies treatment which 
carries minimal inherent trauma and danger. We 
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believe that the reduction in operating time and 
the greater safety of the anastomosis are in this 
regard useful contributions towards surgical care of 
this unpleasant disease. 
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of patients with colitis, and only a few patients 
cannot tolerate this relatively small dose, which 
can be continued indefinitely since we do not know 
when, if ever, it can be safely stopped”’.’ 

Salazopyrin (sulphasalazine) is available as the 
plain o.5g. tablet, o.sg, EN-tab and as an o.sg. 
suppository. Literature and detailed information 
on Salazopyrin are available on request. 


Both groups of patients had been 
satisfactorily maintained for 1-5 years 
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| maintained | placebo for 6 months. 
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Repair of epigastric incisional hernia 
JAMES MAGUIRE AND DONALD YOUNG* 


SUMMARY 

A 4—18-year follow-up of a series of epigastric incisional 
hernia repairs by a method using lateral relieving inci- 
sions of the anterior sheath of the rectus is presented. 
The practicality of operating through the repaired 
abdomen is shown. The possibility of performing this 
method of repair at the end of an operation through an 
existing incisional hernia is mentioned. The recurrence 
rate was less than 20 per cent. 


THIS paper is an analysis by one of us (J. M.) of a 
follow-up of a further series of epigastric incisional 
hernia repairs (performed by D. Y.) by a method of 
lateral relieving incisions (Young, 1961). The repair 
of these large hernias has been thought to be a difficult 
problem, and many excellent methods of repair have 
been described previously: 

1. The ‘keel’ operation, first performed by Maingot 
' (1954). In this case the sac is cleaned but not 
opened, and then invaginated with several layers of 
longitudinally running sutures. The final row 
of sutures brings the muscles together so that the 
whole of the sac is invaginated and normal tissues 
approximated. 

2. Operations in which direct suture of the defect 
is done after excision of the sac; in many cases some 
form of overlap of the edges is made (Watson, 1938; 
Mair, 1948; Wells, 1956). 

3. Defects dealt with by insertion of a prosthesis 
which is sutured around the defect (Elisov, 1967). 

When equally good results can be obtained without 
the use of foreign materials these should be avoided, 
as.they carry the risk of rejection and formation of a 
discharging sinus. 


Patients and methods 

The series comprises 32 epigastric incisional hernias 
(Table I), and contains 4 of the 15 cases reported by 
Young in 1961, and 1 of the 2 failures of that series. 
The method of repair is based on the following prin- 
ciples: , 

* 1. In epigastric incisional hernia the hernia is not 
due to a muscle defect but occurs because the muscle 
bellies have been pushed laterally by the protruding 
hernia and kept there by the shrinkage of the joined 
anterior and posterior sheaths. 

2. Just as releasing a curtain loop allows a curtain 
to fall straight, so muscle, if unimpeded, tends to lie 
in a straight line. 

The repair by lateral relieving incisions of the 
anterior rectus sheath is simple to do and restores 
the disturbed anatomy to its natural position. As no 
foreign bodies are used in the repair it is possible 
to operate through the repair as through a normal 
abdominal wall. 


Technique 

After elliptical excision of the old scar tissue and 
some of the excess skin, skin flaps are raised as far 
as the costal margin. The medial boundary of the 
rectus muscle is defined on either side of the hernia 
by a small incision, and the anterior sheath separated 
from the posterior sheath with scissors. While tension 
with three or four artery forceps is applied on the 
medial aspect of the anterior sheath, its lateral border 
is incised a finger’s breadth medial to the costal margin 
in the upper epigastrium and the same distance from 
the lateral edge of the rectus muscle in the lower epi- 
gastrium. 

The rectus muscle, with its adherent anterior and 
posterior sheaths, can now be brought to the midline. 
When both recti are freed the posterior sheaths from 
either side can be brought together with a continuous 
chromic catgut suture, plicating the redundant peri- 
toneum in the process. If the peritoneum has been 
opened it can be closed as a separate layer. The 
anterior sheaths are now approximated, using inter- 
rupted figure-of-eight linen sutures. The skin is closed 
with interrupted linen sutures, using alternate vertical 
mattress and simple sutures. Meticulous haemostasis 
usually obviates the need for drainage, but if the skin 
is loose and serum collection a possibility, suction 
drainage, as advised by Wells (1956), is indicated. If 
local anaesthesia is used, the bleeding is minimal. 


Follow-up 

The state of the anterior sheath after repair has been 
examined by one of us (D. Y.) at subsequent opera- 
tions on 5 cases in this series (Table III). At the second 
operation the anterior sheath was seen as aefomplete 
glistening fascial layer, but appeared to be a little 
thinner than usual. After these 5 operations through 
the previous. repair one hernia recurred owing to 
sepsis, but was repaired later and is still sound. 

On 9 occasions an existing incisional hernia has 
been repaired at the end of another operative pro- 
cedure (Table III). The additional time required to 
perform the repair was at most 20 minutes longer 
than a normal closure because much of the prelimi- 
nary dissection had been accomplished in gaining 
access to the abdominal cavity through the existing 
incisional hernia. 

The follow-up and assessment of the 32 cases re- 
ported in this paper were done by the physical exami- 
nation of every patient by one of us (J. M.). 


Results 

After repair 26 incisions have remained soundly healed 
and 6 have recurred (Table IV), but of these 6, 2 have 
* Warrington Infirmary. 
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. Table I: SUMMARY OF THE DETAILS OF THE PRESENT SERIES 


Age at time Operation Date of 
Case No. Sex of repair preceding hernia repair Remarks 
1 M 48 Partial gastrectomy 1967 No recurrence 
2 M 44 Partial gastrectomy 1966 No recurrence 
3 M 52 Partial gastrectomy 1967 Recurrence, 8 cm wide 
4 F 63 Cholecystectomy 1964 Second repair soundly healed 
5* M 38 Perforation 1958 No recurrence 
6 F 64 Partial gastrectomy 1961 No recurrence 
7 F 70 Cholecystectomy 1964 Recurrence 
8 F 68 Partial gastrectomy 1967 No recurrence 
9 M 56 Partial gastrectomy 1964 No recurrence 
10 le 66 Partial gastrectomy 1966 No recurrence 
11 M TI Laparotomy 1966 No recurrence 
12 F 72 Cholecystectomy 1960 No recurrence 
13* M 57 Partial gastrectomy 1953 No recurrence 
14 M 64 Laparotomy 1962 No recurrence 
15 M 51 Perforation 1965 No recurrence 
16 M 61 Perforation 1963 No recurrence 
17 F 66 Partial gastrectomy 1966 No recurrence 
18 M 68 Perforation 1962 Recurrence 
19 M 47 Perforation 1960 No recurrence 
20 M 47 Partial gastrectomy 1961 No recurrence 
21 M 67 . Partial colectomy 1967 Second repair soundly healed 
22 M 71 Laparotomy 1964 No recurrence 
23 M 76 Cholecystectomy 1961 No recurrence 
24 M 53 Laparotomy 1961 No recurrence 
25 M 53 Gastro-enterostomy 1962 No recurrence 
26 M 61 Perforation 1964 No recurrence 
27* F 58 Cholecystectomy 1950 Recurrence after abscess 
28 M 50 Perforation 1959 No recurrence 
29 M 41 Partial gastrectomy 1962 No recurrence 
230 M 58 Laparotomy 1960 No recurrence 
31* M 41 Partial gastrectomy 1952 No recurrence 
32 M 50 Partial gastrectomy 1962 No recurrence 


* Case reported by Young (1961). 


Table II: RESULTS OF OPERATION THROUGH A 
PREVIOUS EPIGASTRIC INCISIONAL HERNIA 
REPAIR BY YOUNG’S METHOD 


Case" Date of Operation performed 
No. repair through repair Remarks 
4 11 March Transduodenal Hernia recurred 
1964* cutting of sphincter following wound 
of Oddi, 15 May sepsis, but was 
" 1964 repaired in 1965 
e and remains 
soundly healed 
5* 21 May Partial gastrectomy, Remains soundly 
1958 1967 healed. 
14 May1962 Cholecystectomy and Remains soundly 
exploration of healed 


common bile duct 
November 1962 


21 1967 Laparotomy for band Remains soundly 
of adhesion, 1968 healed 

28 1959 Laparotomy for Remains soundly 
adhesions, 1962 healed; laparo- 


tomy for release 
of adhesions was 
performed twice 
within the year 


* Exploration of common bile duct through a ventral hernia 
which was repaired at the end of the operation. 





been repaired for a second time and are still soundly 
healed. Five of the failures were associated with 
haematoma formation and wound sepsis. The sixth 
occurred in a very obese man who suffered from 
chronic bronchitis. On the 9 occasions that an existing 
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Table III: CASES IN WHICH AN EXISTING 
EPIGASTRIC HERNIA WAS REPAIRED AT THE 
TIME OF ABDOMINAL CLOSURE 


Case No. Operation 
5, 9, 19, 30 Partial gastrectomy 
11 Gastro-enterostomy 
18, 25 Conversion of gastro-enterostomy to anterior 
Polya gastrectomy 
4 Exploration of common bile duct 
21 Resection of carcinoma from transverse colon, 


1967 





Table IV: CASES WHICH RECURRED 


Case Date of 
No. Sex repair Remarks 7 
3 M 1967 Very obese with chronic bronchitis 
4 F 1964 Sepsis following transduodenal 
cutting of sphincter of Oddi 
Second 
repair 
1965 Soundly healed 
7 F 1964 Sepsis in wound 
18 M 1962 Skin sloughed in centre of wound 
21 M 1967 Sepsis in hernia repair after resection 
of transverse colon 
Second 
repair 
1968 Soundly healed 
27 F 1950 Developed an abscess in wound in 


1954 and hernia recurred 2 years 
after incision of the abscess 


hernia avas repaired at the end of another operative 

ure the first 8 remained healed after opera- 
tion (Table III); the last one recurred after wound 
sepsis, but remains soundly healed after a second 
repair. Case 4, who had a further operation through 
the repair 2 months later, also had a recurrence after 
wound sepsis, but a second repair remains soundly 
healed. 


Discussion 

The commonest complication of the repair used in 
this series is the formation of a haematoma in the 
large potential space between the exposed muscle and 
the subcutaneous fat. This was largely prevented by 
meticulous attention to haemostasis and by the use 
of a Redivac drain or drains. In the series reported 
by Horton and Smith (1969) obesity was the prime 
cause of recurrence. 

In the present series all the recurrences of a hernia 
except one followed haematoma formation. In a fur- 
ther 4 cases small serofibrinous collections forming 
soon after the operation were aspirated without inter- 
fering with a successful repair. One haematoma (Case 
6) occurred in a woman who was thrown against a 
brick wall in a road traffic accident a year after her 
repair. Referred as a recurrence, she was found to 
have a haematoma, measuring 23x10x10 cm, be- 
tween the muscle and the regrown anterior sheath, 
and over 1:7 litres of blood-stained serum were 
aspirated from it. Three months later a further 1:2 
litres had collected, and were drained by removing a 
circle about 3cm in diameter from the anterior 
sheath. Her hernia repair is still sound. 


" Repair of epigastric incisional hernia . 


It has been asked whether any lateral weakness ' 
develops after the repair. Careful examination was 
made in this series to try to discover whether or not 
any weakness had occurred at the site of the relieving 
incisions; none was found. 

The recurrence rate in this series, at the time of the 
analysis, was 12:5 per cent, though 2 patients had 
had a second successful repair of a recurrence, and 
it could be said that the recurrence rate was in fact 
19 per cent for this method of repair. However, if the 
patients in the series of Young (1961) are added to 
those of the present series, the recurrence rate is 7 
out of 43 or 16 per cent. This compares favourably 
with a 44 per cent recurrence rate in a series of 36 
cases of incisional hernia published by Horton and 
Smith (1969), where various types of repair were 
used. 
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The relationship between alcohol and head injury 
and its effect on the conscious level 
S. GALBRAITH, W. R. MURRAY, A. R. PATEL AND R. KNILL-JONES* 


SUMMARY e 

The incidence of head injury has risen in recent years 
and now accounts for almost one-third of acute male 
surgical admissions to the Western Infirmary, Glasgow. 
A prospective study has established that in Glasgow 
alcohol is a major associated factor, 62 per cent of 
males and 27 per cent of females having detectable 
levels in the blood (>5 mg/100 ml); in these patients 
the mean level was 193 mg/100 ml in men and 165 
mg/100 ml in women. The alcohol level was significantly 
higher in patients who had had ‘a fall under the 
influence’, or had been the victims of assault, than in 
those involved in traffic or other accidents. This suggests 
that alcohol may be an important contributory cause of 
head injuries in this city. Depression of the conscious 
level occurred at blood alcohol levels around 200 mg] 
100. ml, but a significant number of patients in coma 
had a serious head injury. 


Heap injury admissions to the Western Infirmary, 
Glasgow, over the past decade have shown an 
upward trend, and now account for almost one-third 
of the acute male surgical admissions. Alcohol has 
for some time been suspected as a contributory 
factqy in head injury. Its effect on the conscious level 
may also complicate the assessment of patients 
with a recent head injury and make it more 
difficult to recognize the development of complications 
such as intracranial haematoma. Almost 100 years 
ago Sir William MacEwen in Glasgow attempted 
to resolv& this difficulty when he discussed pupillary 
changes (MacEwen, 1879). However, even today 
patients with a head injury may have their depressed 
conscious level incorrectly attributed to alcohol. In a 
prospective study the extent to which alcohol con- 
tributes to the problem of head injury and its assess- 
ment in the Western Infirmary, Glasgow, has been 
explored. This is a large city teaching hospital, taking 
patients from one sector of the city. Although it deals 
with a cross-section of the population, it is situated in 
a high density tenement area with numerous public 
houses. 


Patients and methods 

A prospective study was carried out during a 12- 
month period from September 1973 to August 1974 
of all patients admitted with a head injury (IN850— 
854, N800-801 and N803 on the International 
Statistical Classification of Diseases). On admission 
each patient had the conscious level assessed using the 
Glasgow coma scale (Teasdale and Jennett, 1974) and 
a blood sample taken for alcohol estimation. The 
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blood was heparinized and stored at 4°C until 
analysed for ethanol by gas chromatography; levels 
over 5mg/100 ml were considered as evidence of 
recent alcohol consumption. 


Results 

There were 918 consecutive head injury admissions to 
the Western Infirmary during the study period; 658 
were men and 260 were women, the majority being 
young males (Fig. 1). 


No. of admissions 
e 






Women 


=“? 


^97 
== gam m m Om t 





12-[9 20-29 30-39 40-49 50-59 60-69 70+ 
Age group 
Fig. 1. Age group of patients admitted with head injury. 


Forty-seven per cent of the admissions occurred oñ 
Fridays and Saturdays (Fig. 2), the peak period being 
11.00 p.m. to 5.00a.m. (Fig. 3). Of the patients 
admitted on Fridays and Saturdays, 266 (62 per cent). 
had alcohol detectable in their blood, compared with 
210 (43 per cent) of those admitted on the remaining. 
days (P « 0-0005). Alcohol was more often detected in 
men (406, 62 per cent) than in women (70, 27 per 
cent, P « 0-001). There was a wide distribution of levels 
(Fig. 4), the mean, in those with positive tests, being 
somewhat higher for men (193 mg/100 mI) than 
* University Departments of Surgery and Medicine, Western 


Infirmary, and Department of Neurosurgery, Institute of 
Neurological Sclences, Glasgow. : 
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No. of patients 
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Day of week 
Fig. 2. Day of admission of patients with head injury. 


women (165 mg/100 ml). Assault and ‘a fall under the 
influence’ accounted for more than half of the head 
injuries in men and one-third in women (Table I). 
Alcohol was significantly more often associated with 
these two modes of injury than with other types 
(P«0-0005), and the mean alcohol levels were also 
higher (P « 0-001). 

On the Glasgow coma scale the patients were 
divided into three conscious levels: (1) fully conscious, 
(2) disorientated and (3) coma (eye opening only to 
pain, and unable to hold a conversation or obey 
commands). Of those who had taken alcohol, 285 
were fully conscious, 134 were disorientated and 57 
were in coma {Table II). A significantly larger number 
of patients in coma had a serious head injury as 
compared with those who were fully conscious or 
disorientated (P« 0-001), serious head injury being 
the presence of a complication such as fracture, 
meningitis, seizure or depression of the conscious 
level for more than 12 hours. In patients without à 
-serious head injury the blood alcohol was significantly 
higher (P « 0-001) for patients who were disorientated 
or in coma as compared with those who were fully 
conscious. 


Discussion 


Head injury is the reason for almost one-third of 


acute male surgical admissions to the Western 
Infirmary, Glasgow. If these findings are representative 
of other urban areas, then it appears that head injuries 
present a major problem in hospital care and cause a 
considerable strain on resources. Moreover, the study 
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Fig. 3. Hour of admission of patients with head injury. 
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Fig. 4. Distribution of blood alcohol levels. 


was concerned only with hospital admissions; 
probably four or five times as many head injury 
patients attend accident and emergency departments, 
As nearly three-quarters of these patients arrive at 
hospital after 5.00 p.m. and nearly half on Fridays and 
Saturdays, a particularly heavy burden is imposed at 
times when staffing is difficult, particularly in the 
accident and emergency departments. 

In Glasgow there is a definite relationship between 
alcohol and head injury. Not only is alcohol found in 
the blood of nearly half of the cases admitted but the 
level is related to the mode of injury, higher levels 
being found when the injury is due to an assault or 
‘a fall under the influence’ than road accidents or other 
injuries. Moreover, assault and ‘a fall under the 
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Table I: MODE OF INJURY AND ALCOHOL LEVEL 





Men Women 3 
Blood alcohol Blood alcohol 
Alcohol detected (mean +8.6.m., Alcohol detected (mean c s.e.m., 
Mode of injury No. No. % mg/100 mf) No. No. pA mg/100 ml) 
Assault 189 149 79 137+ 7:5 46 24 52 814-1377 
‘A fall under the influence’ 182 173 95* 216+ 69 37 34 92* 158+20-0 
Motor vehicle 64 24 36 544-11:6 28 3 11 174112 
Pedestrian 53 27 51 92+15-5 32 4 13 14+ 6-9 
Other road traffic accidents 32 8 25 44+158 13 2 15 214143 
Work 43 8 17 13+ 5:6 5 0 — — 
Domestic 31 8 26 43+16-0 61 0 — = 
Sport ? 20 0 0 0+0 9 0 = = 
Other 44 9 20 30+11-2 29 3 10 4+ 2:8 
Total 658 406 62 119+ 3-61 260 70 27 42+ 4-1 


* Admission delayed in 8 and ethanol concentration not measured in 4 patients. 


Table II: ALCOHOL AND THE CONSCIOUS LEVEL 
Blood alcohol in 
not serious cases 


Head injury (mean 1 s.e.m. 


Conscious level Serious Not serious mg/100 ml) 
1. Fully conscious 20 265 164+ 5:1 
2. Disorientated 19 115 2234 84 
3. Coma 25 32 207 + 16:3 


For 1+2 versus 3, P<0-001 (serious/not serious). 
For 1 versus 2+3, P<0-001 (blood alcohol). 


influence’ account for more than half of the head 
injuries in Glasgow, where road accidents make up 
only a quarter of cases compared with half in most 
other reports (Rowbotham et al., 1954; Barr and 
Ralston, 1964; Kerr et al., 1971). This suggests that in 
Glasgow alcohol is an important factor contributing 
to the cause of head injury. 

A depressed conscious level after head injury is often 
attributed to the effects of excess alcohol. It is there- 
fore useful to be able to distinguish the cases in which 
the depression of the conscious level is due to primary 
brain damage or a secondary intracranial event, such 
as a habmatoma, rather than to the effect of alcohol. 
Although it is not possible to correlate the conscious 
levé] with a definite alcohol level, the patients without 
a serious head injury in this series whose conscious 
level was depressed all had blood values around 
200 mg/100 ml. This suggests that it would be of 


considerable diagnostic value to know the blood 
alcohol level; if it is less than 200 mg/100 ml, then 
alteration in the conscious state should not be 
attributed to intoxication. 
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Gallstone obstruction and perforation 


of the duodenal bulb 


T. LLOYD THOMAS, P. F. JAQUES AND P. C. WEAVER* 


SUMMARY 

A case of gallstone ileus is presented in which the stone 
became impacted in the first part of the duodenum and 
then caused perforation at the site of impaction. This 
is only the second published British case of gallstone 
impaction at this site. Perforation of the duodenum by 
a gallstone has not previously been recorded. The 
clinical and radiological features of this case are 
discussed. 


GALLSTONE ileus is a rare complication of chole- 
lithiasis, but in patients over 70 is responsible for 23 
per cent of cases of non-strangulating intestinal 
obstruction (Vick, 1932; Moore and Baker, 1963), the 
ratio of male to female cases being 1 : 7. The majority 
of gallstones reach the alimentary tract through a 
fistula between the gallbladder and bowel. Com- 
munication most commonly occurs to the duodenum, 


Fig. 1. Barium meal film showing a large oval filling defect 
in the duodenal cap with the barium-filled hole at its centre. 
At the upper left corner of the filling defect barium can be 
seen entering the fistula. Above this the faint outline of air 
in the biliary tree is visible. 














Fig. 2. The gallstone with a crater in its side. 


but has been described as occurring to the jejunum, 
colon or stomach. It is rare for obstruction to occur 
in the duodenum. Of some 800 cases of gaflstone 
ileus reported in the literature, only 53 have had 
duodenal bulb obstruction. The only previous case 
recorded in Britain was by Simonian in 1968. A 
search of the literature has not revealed a previous 
case of duodenal perforation by an impacte gallstone. 


LI 

Case report 

An 84-year-old woman consulted her general practitioner with 
a 2-week history of epigastric discomfort, anorexia and 
intermittent vomiting. An outpatient barium meal examination 
revealed a large filling defect in the first part of the duodenum 
with a central barium-filled *ulcer'. It was suggested that this 
appearance could be caused by a neoplasm such as leiomyoma 
(Fig. 1). 

The patient was admitted to hospital in November 1974 
because of forceful vomiting of clear fluid. She was obese and 
dehydrated and physical examination revealed only epigastric 
tenderness. The serum bilirubin, alkaline phosphatase and liver 
enzymes were not raised. Treatment with intravenous fluid and 
electrolytes was commenced, but within 48 hours she developed 
severe generalized abdominal pain and an immediate laparo- 
tomy was carried out. There was perforation of the anterior 
wall of the first part of the duodenum which was stretched over 
a large gallstone (Fig. 2). The stone was removed and the 
duodenum closed. An enlarged thickened gallbladder was 
adherent to the junction of the first and second parts of the 
duodenum. It was not removed because of dense surrounding 
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fibrosis. Good drainage was already established into the 
duodenum. The abdomen was drained and closed with nylon. 

The postoperative course was stormy. A duodenal fistula 
became established via the drain and the abdominal wound 
dehisced on the tenth day. The abdomen was resutured. The 
duodenal fistula was treated by nasogastric aspiration. and 
intravenous feeding. Gastrografin radiological examination 
revealed a leak from the second part of the duodenum and 
this closed spontaneously after 6 weeks. Further complications 
included atelectasis and pneumonia, deep venous thrombosis 
in both legs, urinary tract infection and right-sided parotitis. 
Despite these difficulties, eventually recovery was complete and 
the patient was discharged from hospital 10 weeks after 
admission, * 


Discussion 

This case is of particular radiological interest because 
the outline of the gallstone was seen as a filling defect 
in the first part of the duodenum, and a hole in the 
stone suggested the presence of an ‘ulcer’, perhaps in 
a very oedematous duodenum, similar to the ‘pseudo- 
tumour’ described by Berger (1965). This appearance 
is also similar to that of a leiomyoma. The X-rays 
revealed gas in the biliary tree and also showed the 
terminal part of the fistulous tract at the junction of 
the first and second parts of the duodenum. 

At routine barium meal examination it is common 
to see barium reflux from the second part of the 
duodenum into the bulb and it is presumed that the 
large gallstone behaved similarly. Finding a gallstone 
in the duodenum at surgery or autopsy is well 
documented, but to demonstrate it radiographically 
before operation is very uncommon and only 7 
similar cases have been reported (Anderson, 1942: 
Hertz, 1947; Riesser and Vicas, 1952; De Feo and 
Meigher, 1957). After a gallstone enters the alimentary 
tract it is more likely to be evacuated than to cause 
obstruction, as shown by the difference in incidence 
of ch&lecystenteric fistula and gallstone ileus. Wake- 
field et al. (1939) reported gallstone obstruction in 
only 6 per cent of 176 such fistulas. Anderson et al. 
(1967) gave an incidence of cholecystenteric fistula of 
up to eighteen times that of gallstone ileus. Although 
the commgn site for the gallstone to enter the intestine 
is the duodenum, it most frequently lodges in the 
termifial ileum. A search of the literature has not 
revealed a previous case where the stone has become 
lodged in the first part of the duodenum, causing 
duodenal ulceration, followed by a successful surgical 
outcome. 

The stormy postoperative course of this case 
stresses the difficulties in management. The operative 


mortality for gallstone ileus is given as 33 pgr cent 
(Brockis and Gilbert, 1957), Possible reasons for the 
high mortality are the advanced age of patients with 
gallstone ileus, the presence of other respiratory and 
cardiovascular diseases in patients of this age group 
and the treacherous and unpredictable nature of the 
pathological process resulting in late diagnosis and 
delayed treatment. 
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Decreased trypsin and bile acids in ileal fistula 
drainage during the administration of a 
chemically defined liquid elemental diet 

G. L. HILL, W. S. J. MAIR, J. P. EDWARDS AND J. C. GOLIGHER* 


SUMMARY 

Ten patients with a well-established ileostomy were 
studied in a metabolic ward and alterations in ileostomy 
content of trypsin and bile acids were measured during 
the ingestion of an elemental diet. 

After a 4-day control study the patients were given 
an elemental diet as the sole nutritional source for a 
10-day period. For the last 3 days of the study an addi- 
tional 2 litres of water were consumed with the elemental 
diet. The mean daily faecal output for the group during 
the control period was 578+300 ml, and during ad- 
ministration of the elemental diet the fistula output 
fell to 418+ 190 ml (P « 0-02) and there was a fall in 
the concentration of sodium in the ileal fluid (104-7 + 
22 mEq/l to 80:2 X 25 mEq/l, P « 0-01). For the group as 
a whole there was a fall in the concentration of trypsin 
(0:671 30-53 i.u.[ml to 0-554 x 0-56 i.u.[ml, P «0-025) 
and bile acids (0-911 X: 0-56 mmol/ml to 0-662 0-53 
mmol/ml, P « 0-005) in the ileal excreta. 

Although the concentration of amylase in the ileal 
fluid rose, the total output was not altered. Oral adminis- 
tration of an additional 2 litres of water did not alter 
the concentration of trypsin or bile acids in the ileal 
fluid. 

It is concluded that elemental diet ingestion produces 
changes in ileal fistula output which are of benefit to 
the patient with an enterocutaneous fistula. Output 
from the fistula of fluid and electrolyte is less and the 
corrosive nature of the discharge is reduced. 


WITH small bowel fistulas considerable morbidity can 
occur because of the corrosive nature of the discharge. 
The corrosive elements in the fistula drainage are the 
pancreatic proteolytic enzymes, trypsin and chymo- 
trypsin, aided by the irritant bile acids. 

Untikrecently, morbidity and mortality from gastro- 
intestinal fistulas have been high (Edmunds et al., 
1960; West et al., 1961; Nemhauser and Brayton, 
1967; Halverson et al., 1969; Lorenzo and Beal, 1969). 
Recently, however, there have been encouraging 
reports of lowered morbidity and mortality when 
elemental diets (Bury et al., 1971; Voitk et al., 1973; 
Rocchio et al., 1974) or intravenous hyperalimentation 
(MacFadyen et al., 1973) have been used to support 
nutrition. 

Although those who use elemental diets for manage- 
ment of small bowel fistulas claim that the fistula 
drainage decreases in volume and becomes less corro- 
sive (Voitk et al., 1973), no controlled data exist which 
. support this observation. It is difficult, if not impossible, 


to study the problem properly in the clinical setting 
because of the extreme variability of fistulas and the 
difficulty in collecting the drainage. Since no com- 
pletely appropriate model exists, the effect of an 
elemental diet on the volume and chemistry of ileo- 
stomy fluid from a group of patients with a well- 
established ileostomy has been studied in a controlled 
way. 

The effects of elemental diet ingestion on volume, 
water and electrolyte content of ileostomy fistula 
drainage have already been presented (Hill et al., 
1975), and this study describes the changes in fistula 
content of amylase, trypsin and bile acids which occur 
when an elemental diet is administered. 

Patients and methods i 
Ten patients with a well-established ileostomy who 
were in good health and had no signs of recurrent 
disease were studied in a metabolic ward for a 14-day 
period. Full clinical details on each patient and the 
detailed study design are described fully elsewhere 
(Hill et al., 1975). 

In brief, during the first 4 days of the study period 
the patients consumed a ‘normal’ diet. For each 
patient the control diet was self-selected to minimize 
psychological influences but calculated to provide a 
constant number of calories appropriate for his weight 
and activity. The fat content of the ‘normal’ diet was 
70 g per 24-hour period and the daily intake ¢f sodium 
was between 110 and 120 mEq for each patient. Water 
intake during the control period was not restficted 
but care was taken to avoid quantities of prune juice 
and cooked cabbage which are known to increase 
ileostomy volume (Kramer et al., 1962). 

During the entire study period daily 24-hour ileo- 
stomy fluid and urine collections were made and the 
volumes noted. To avoid loss of ileostomy fluid 
enzyme activity the fluid was stored at — 20 °C immedi- 
ately after discharge from the fistula. At the end of 
the 24-hour period such collections were pooled and 
homogenized prior to analysis. Sodium and potassium 
concentrations of the urine and the supernatant of the 
ileostomy fluid were estimated by flame photometry 
using an EEL 227 integrating flame photometer. In 
ileostomy fluid amylase concentration was measured 
by a modification of the method of Bernfeld (1955), 
1 unit of amylase activity being defined as that amount 
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Table I: ILEOSTOMY CHEMISTRY DURING THE THREE PERIODS STUDIED 


Volume sodium Potassium 
Period (mI/24 h) (mEq/l) (mEq/1) 
Control 578 104-7 9-3 
+300 +22 +25 
Elemental diet 418 80:2 8:4 
+190 +25 +25 
P <0-02 « 0-01 NS 
Elemental diet +2 litres 
water ë 441 78:6 8-3 
+196 +25 +22 
P NS NS NS 


Water : 
concentration Amylase Trypsin Bile acid 
vA (u/ml) (i.u./ml) (mmol/ml) 
90-9 240-9 0-671 0-911 
+25 +139 +0-53 +0:56 
94-2 352-9 0-554 0-662 
+13 +168 +0-56 +0:53 
<0-001 <0-001 <0:025 «0:005 
94-6 326-0 0-427 0-714 
+1:3 +199 +0-34 +0-66 
NS NS NS NS 





Results given as means +s8.d. 
NS, Not signiflcant. 


of enzyme which will liberate 1 umol of maltose-like 
substances min-? ml-! of ileostomy fluid. Trypsin 
concentration was measured by a modification of the 
method of Erlanger et al. (1961); results are expressed 
in international units. Bile acid concentration was 
measured by the enzymatic method of Turnberg and 
Anthony-Mote (1969). Reproducibility studies were 
performed for each of these methods and the follow- 
ing coefficients of variation were obtained: sodium 
1-2 per cent; potassium 2:8 per cent; amylase 2:9 per 
cent; trypsin 3:0 per cent; bile acids 4:8 per cent. 

At the end of the 4-day control period the patients 
were commenced on a standard elemental diet 
(Vivonex Standard). 

The amount of elemental diet supplied each day 
was a quantity calculated to supply the same calorie 
intake for each patient as in the control period. The 
first day that the elemental diet was taken (the fifth 
day Of the study) half-strength (12:5 per cent w/v) 
was administered as recommended by the manu- 
facturer, but thereafter until the, end of the study the 
sole nutritional source for each patient was 25 per 
cent w/v Vivonex. This was sipped slowly at a rate 
of 100-*90 ml/h. The osmolality of the 25 per cent 
w/v Vivonex was 650 mosmol/l. The mean daily intake 
of sium and potassium consumed with the elemental 
diet was 67-3 mEq and 54-8 mEq respectively. 

When the patients complained of thirst up to 500 ml 
of distilled water per day were allowed in addition to 
that in the elemental diet. Each of the patients con- 
sumed 500 ml of additional water daily except patients 
Nos. 5 and 6, who during the first week on the diet 
consumed less than half this amount. 

On day 12 until the end of the study on day 14 each 
patient took an additional 2000 ml of fluid in addition 
to the elemental diet. All the patients were able to 
consume this extra water, apart from patient No. 9, 
who consumed less tban half this amount. 

. The results were compared by considering three 
regimens. The first regimen or control period was 
days 1—4 of the study, when the patients were con- 
suming a normal diet. The second regimen was the 
4-day period (days 8-11) when the patients had been 
stabilized on the elemental diet. The third regimen 
* (days 12-14) was the period when 2000 ml of water 


134 


were taken in addition to the elemental diet. Statis- 
tical significance between each regimen was estimated 
using the paired t-test. Mean values (+1 s.d.) for the 
group within the three regimens were also calculated 
and are shown to simplify presentation of the results. 


Results 

During the 14-day period the 10 patients were able 
to consume their calculated number of calories, and 
the elemental diet did not cause nausea or vomiting 
or significant side-effects. However, one patient who 
volunteered for the study dropped out soon after 
starting the elemental diet because of severe nausea 
and some vomiting, and another patient was excluded 
when it was discovered she was consuming ordinary 
food apart from her allotted diet. 

During the control period the mean weight for the 
group was 61:89 9-9 kg (mean+1s.d.), and when 
stabilized on the elemental diet 61:66 + 9-42 kg. 

Table I shows that there was a significant fall in the 
output of fluid during ingestion of the elemental diet. 

Although there was a significant fall in the mean 
daily output of both sodium (62-7 +43 mEq to 34-] + 
17 mEq, P<0-02) and potassium (5-21 2:9 mEq to 
3:6 * 2:0 mEq, P «0-005) and there was a significant 
fall in the concentration of sodium in the ileostomy 
fluid, there was no similar fall in the concentration 
of potassium (Table I). When the patients were stabi- 
lized on the elemental diet the ileostomy output lost 
its odour, was more fluid in consistency and had the 
appearance of bile. There was a significant rise in the 
water content of the ileostomy fluid (Table I), although 
this did not become greater after the administration 
of 2 litres of additional water. 

Although the concentration of amylase in the ileo- 
stomy fluid rose (240-9 + 139 u./ml to 352-9 + 168 u./ml, 
P «0-001), there was not a significant increase in the 
daily output of amylase (108-6 +72 KU to 119:9 + 
64 KU), showing tbat the raised concentration of 
amylase in the ileostomy fluid during ingestion of 
the elemental diet was related to the fall in ileostomy 
fluid output during this period. 

For the group as a whole there was a fall in the 
concentration of trypsin and bile acids in the ileo- 
stomy fluid (Table I), and this together with the fall . 


Composition of ileal fistula output 


Table II: CONCENTRATION OF TRYPSIN AND BILE ACIDS BEFORE AND DURING 


ADMINISTRATION OF AN ELEMENTAL DIET 
Trypsin (i.u./ml) 


Bile acids (mmo!/ml) 


Patient Control Elemental diet P Control Elemental diet P 
1 0:87+0-19 0:927+0-25 NS 0-263 4- 0-08 0:237 4 0-04 NS 
2 0-217 4- 0-07 0-035 - 0-01 «0-005 1:609 -- 0-10 0:263 4- 0-08 «0-001 
3 1:318 4- 0-30 1-141+0-19 NS 1:645 4- 0-20 1:204 4- 0-15 « 0-02 
4 1:427 + 0-48 1:592 -- 0-16 NS 1:791-2-0-15 1:311 4- 0-14 «0-005 
5 0-248 + 0-70 0-041 -- 0-07 «: 0-001 0:397 +40:04 0:310 4- 0:04 «0:025 
6 1:056 4- 0-45 0-737 -- 0-12 NS 0:537 -- 0-07 0:578 + 0-08 NS 
7 0:5324-0-22 0-253 +003 « 0-05 0-625 4- 0-05 0:442 4- 0-13 «0-05 
8 0:671--0:35 0:577 40-12 NS 0-867 +012 1:230+0-17 « 0-02 
9 0:296 -- 0:15 0-244 + 0-07 NS 1:141-- 0-07 0:630, 0:35 «0-05 
10 0-076 -- 0-01 0-048 +0-01 « 0-01 0-238 4- 0-13 0-028 + 0-01 « 0-02 





in ileostomy volume indicates an overall fall in the 
daily output of both trypsin and bile acids for the 
group. When the patients are considered individually, 
not all showed decreased concentration of trypsin 
and bile acids in their ileostomy fluid, although the 
overall tendency was to do so (Table II). 


Discussion 

- In a previous study ileostomy output of fluid, sodium 
and potassium fell during the administration of an 
elemental diet (Hill et al., 1975). The present study 
shows how both the output and concentration of 
trypsin and bile acids fall during elemental diet 
ingestion and the output of amylase is unchanged, 
although the concentration rises in the fluid (Fig. 1). 

In 10 patients with an ileal fistula (ileostomy) the 
drainage decreased in volume in 8 patients but in- 
creased slightly in the remaining 2 (Hill et al., 1975). 
In each of the patients studied the fluid lost its odour 
and gained the appearance of bile. The water content 
of the drainage rose (Table I). In 8 patients there was 
a fall in the concentration of trypsin in the ileostomy 
fluid, and the concentration of bile acids fell in all 
but 2 of the patients (Table II). 

Although an ileostomy is not a completely appro- 
priate model of intestinal fistula within the clinical 
setting, a well-adapted ileostomy is a true distal small 
bowel fistula. The physiological alterations in ileo- 
stomy fluid with elemental diet ingestion which have 
been demonstrated in the present study therefore 
may be presumed to be similar to those occurring in 
the surgical patient with a low small bowel fistula. 
These data show that a more fluid, and presumably 
less corrosive, drainage is produced from a low small 
bowel fistula when an elemental diet is administered, 
although these favourable changes do not appear in 
every patient and they may be less than some previous 
reports have suggested (Wolfe et al, 1972). This 

favourable alteration in the nature of the discharge 
together with the proved ability of these diets to 
maintain body weight and positive nitrogen balance 
(Bounos et al., 1967; Bury et al., 1971; Voitk et al., 
1973) helps to explain the success achieved by these 
diets in closing gastro-intestinal fistulas. 

Each patient was given 2000 ml of water to drink 
in addition to his allotted quantity of elemental diet. 
There was no change in either the volume or chemistry 

of the ileostomy discharge when this extra water was 


Normal Elemental 


diet diet 
Bile salts 


Bile salts 
(mmol/ml) 


Trypsin 
(I.u./ml) 
Amylase u./ml 





Fig. 1. Bile salt, trypsin and amylase concentrations in 
ileostomy fistula drainage during the ingestion of a 
normal diet (days 14) and an elemental diet (days 5—13). 


ingested, suggesting that in the clinical setting clear 
water can be taken without jeopardizing the chances 
of fistula closure. 

From a physiological point of view, it is of some 
interest to note the alterations occurring in pancreatic 
secretion when an elemental diet is administered. 
Because of complex alterations in the digtribution 
and fate of pancreatic enzymes in the smafl intestine 
(Petot and Grossman, 1963) and interference with the 
measurement of enzyme activity when marked altera- 
tions in intestinal contents occur (Rogers et al., 1967), 
the present study cannot accurately comment on 
the actual changes in pancreatic exocrine secretion 
occurring with elemental diet administration. There 
is, however, some evidence in dogs that an elemental 
diet depresses the formation of proteolytic stored 
enzymes in the pancreas (Brown et al., 1970), and 
pancreatic secretion in response to jejunal feeding of 
an elemental diet is depressed (Cassim and Allardyce, 
1974). Recently, an elemental diet has been shown to 
cause a 60 per cent reduction in the total volume of 
flow from the dog pancreas, although there was no 
change in the concentration of amylase, lipase or 
trypsinogen in the juice (McArdle et al., 1974). 

In conclusion, the present study does not attempt 
to establish any superiority for the use of an elemental 
diet over intravenous hyperalimentation in the treat- 
ment of gastro-intestinal fistulas. It merely presents , 
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some controlled data which show that at least some 
of the claims that elemental diets are of benefit to 
these difficult patients are true. 
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Embolectomy 


(Take the easy way out) 


the artery. The catheters are sterilised just 
before despatch and supplied in a rigid 
pack, ready to use. Even if the catheter is 
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use, itcan be re-sterilised by ethylene oxide 
using the new gas permeable pack. As 
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in overcoming the difficulties of embolectomy. 
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Assessment of the results of surgery for varicose veins 


W. A. F. McADAM, JANE C. HORROCKS AND F. T. DE DOMBAL* 


SUMMARY 

Fifty-six patients undergoing primary surgery for uni- 
lateral varicose veins by a standardized Trendelenburg 
procedure were reviewed postoperatively by a panel of 
three observers. Agreement between the observers was 
high in assessing symptomatic response (up to 98 per 
cent), but only moderate in evaluation of any visual 
changes in affected legs (60 per cent). Moreover, intra- 
observer agreement comparing symptomatic response 
and visual impression was very low (30-4 per cent). It is 
suggested that inter-series comparisons should be made 
solely upon the response of specific symptoms to 
treatment. 


DuRING the past two or three decades, the results of 
surgery for varicose veins have been analysed in some 
detail in a series of studies from various centres 
(McElwee and Maisel, 1947; Mathieson, 1953; Dodd 
and Cockett, 1956; Agrifolio and Edwards, 1961; 
Fegan, 1967; Chant et al., 1972; Nabatoff and Stark, 
1973; Stother et al., 1974; Doran and White, 1975). 
Unfortunately, the picture which has emerged from 
such studies is far from clear, most operations appear- 
ing to give 'satisfactory results in approximately 
70-90 per cent of cases and no single procedure being 
universally accepted as superior to alternative forms 
of therapy. 

Thus, Chant et al. (1972) concluded that there is no 
significant difference between the results of routine 
surgery and injection/compression sclerotherapy. How- 
ever, Nabatoff and Stark (1973) 'disagree profoundly' 
with these conclusions and claimed that ‘it is certainly 
preferable to remove diseased vein segments rather 
than inject them’. Conversely, Doran and White (1975) 
found that there is ‘no doubt that it [injection/com- 
pression sclerotherapy] gives better immediate results 
than an operation’, whilst Hobbs (1974) claimed that 
the results of surgery are dependent upon the time 
which elapses between operation and review. 

Of course, it is perfectly possible that each of the 
procedures tested is indeed approximately as effi- 
cacious as its alternatives, but there is another explana- 
- tion which might account for these observations. It 
could be that the degree of observer variation in 
assessing results between different individuals and 
different centres might have so obscured the issue as 
to make the overall results appear to be roughly the 
same in each case. We felt it useful, therefore, to look 
at the problem of observer variation in assessing the 
results of surgery for varicose veins, prior to embark- 
ing upon any controlled trial, and the results of our 
studies form the substance of this report. 


' 12 


Patients and methods 

The patients who participated in this study totalled 
56 in number. All underwent surgical treatment for 
varicose veins between January 1971 and December 
1972 at the Airedale General Hospital, Steeton, 
Yorkshire, having been treated under the care of 
one of us (W. A. F. M). In each instance the opera- 
tion was a primary procedure, performed upon the 
veins of one leg. The series, prospectively collated, 
was selected only in the sense that consideration was 
restricted to patients who underwent a standard 
Trendelenburg procedure. This operation is done 
under local anaesthesia. It begins with a generous 
exposure using an incision 10 cm or more in length 
centred 2:5 cm below and 2:5 cm lateral to the pubic 
tubercle. The saphenofemoral junction is identified 
and the femoral vein exposed. The saphenofemoral 
junction is then tied flush with the femoral vein and all 
tributaries of the saphenous and femoral veins are 
ligated. The femoral vein is exposed for a distance of 
3—5 cm and any more tributaries which are present 
are tied. No stripping or other venous ligation is done. 

The period of postoperative follow-up prior to 
review varied from 3 months to just over 2 years. The 
majority of patients (45 of the 56) had been operated 
on at least 12 months prior to review, and the results 
and findings in the remaining 11 patients with a shorter 
follow-up (mean 8 months) did not differ significantly 
from those in the larger group. 

All the patients underwent the same procedure in 
respect of assessment. Prior to operation gestandard 
pro forma was filled out relating to each patient's 
symptoms, and colour photographs were taken ofeach 
affected leg. After operation the patient attended the 
outpatients’ clinic in the customary fashion, and in 
addition between March and September 1973 each 
patient presented for specific review and assessment. 

During this review the patient was first interviewed 
twice (once by the surgeon who had performed the 
operation and once by one of the other authors), the 
results being recorded by all the interviewers on 
specifically devised pro formas. Next the patient was 
examined, and a further assessment made by the 
operating surgeon on the basis of the interview and 
examination findings. Finally, all three members of 
the assessing team studied ‘before and after’ photo- 
graphs of the patient's affected legs. This assessment 
was performed ‘blind’, in the sense that each observer 
recorded his or her impression individually, and 


* Airedale General Hospital and University Department of 
Surgery, The General Infirmary, Leeds. , 
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_ Table I: ASSESSMENT OF PATIENTS’ SYMPTOMATIC RESPONSE TO SURGERY 





Preoperative 
Wo oF petens Postoperative assessment 
Symptom with symptoms Agreement Disagreement 75 Variation 

Pain 50 49 1 2:0 
Itching 22 21 1 4-6 
‘Unsightly veins’ 21 12 9. 42:9 
Eczema 12 10 2 16-7 
Phlebitis 9 9 0 None 
Cramps 6 6 0 None 
Ulcers 4 4 0 None 
Discoloration 4 3 1 25 
Overall assessment: 

Excluding cosmetic aspect 56 52 4 TA 

Including cosmetic aspect 56 12 21:5 





Table II: COMPARISON OF SYMPTOMATIC AND 
VISUAL ASSESSMENT (OBSERVER C) 


Symptomatic assessment 


Visual 
assessment Cured Improved ISQ Worse 
Cured 14 1 — — 
Improved 15 6 I — 
ISQ 7 11 I — 
Worse = wes = mi 


without recourse to the patient or the patient's case 
notes. 


Findings 

Interview 

At the interview two assessments were made. First, 
specific symptoms which had been noted prior to 
operation were inquired after, and graded as either 
‘completely disappeared’, ‘improved’, ‘ISQ’, or 
‘worse’. Secondly, an overall symptomatic grading 
was produced, based upon the response of specific 
symptoms to therapy and the patient’s response to 
operation. 

As will be seen from Table I the observer agreement 
in respect of many specific symptoms was extremely 
high. For example, 50 of the 56 patients complained 
of pain prior to operation; in 49 of the 50 patients the 
effect of operation upon the pain was graded identically 
by two independent observers. Equally, there was 
little difference between observers in assessing the 
patients' symptomatic response to treatment in respect 
of several other preoperative problems (such as eczema 
or itching). 

There was, however, one aspect of this assessment 
where considerable observer variation emerged, 
namely assessment of the cosmetic effects of surgery. 
Variation between observers A and C was 50 per cent 
in respect of this, and the agreement between B and 
C little better, so that the overall observer variation 
regarding the cosmetic effect of surgery was 43 per 
cent. 

Perhaps because of this, the overall symptomatic 
grading (that is, the patient’s symptomatic response 
to surgery) is difficult to assess. Excluding the cosmetic 
aspect of the patients’ complaints, the agreement was 
. extremely high, and in only 4 of the 56 patients 
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(7-2 per cent) was there any variation between observer 
assessment. If, however, the cosmetic problems are 
included in the overall symptomatic assessment, there 
was disagreement about 12 patients (21-5 per cent of 
those studied). Interestingly, this was more noticeable 
between the two medically qualified members of the 
assessing team (B versus C, 28 per cent) than between 
the non medically qualified member and the operating 
surgeon (A versus C, 15 per cent). 


Examination 

In view of the relatively high overall agreement 
between observers in respect of assessing the patient's 
subjective response to surgery, it might have been 
supposed that when objective examination findings 
were added to the assessment, the degree of agreement 
would improve still further. Actually, this was not the 
case and one aspect of this is illustrated in Table II.: 
This compares the operating surgeon's assessment of 
the patient's symptomatic response with his assess- 
ment of the same patient after examining the affected 
leg. As will be seen from Table II, the degree of intra- 
observer variation is high (62-5 per cent), and in 
respect of this variation a quite clear trend emerges. 
The analysis of the findings on examination is far less 
gratifying to the surgeon than the patient's subjective 
response to surgery. Thus, no less than 36 patients 
(64-3 per cent of the total) claimed to be perfectly 
satisfied with the results of their operation, yet in 14 
of these cases the varicose veins were found on exami- 
nation to be improved but still present, whiJst in 7 
cases the veins were noted to be unchanged. . 


Further analysis 
Two possibilities might account for this variation 
between the findings on interview and examination, 
to which other workers have also alluded. Either the 
examination findings (depending upon the visual 
interpretation of undefined data) are subject to con- 
siderable inter-observer variation, or the interview 
and examination findings are reproducible but give 
a totally different assessment from each other. 

In order to elucidate this problem further, each 
member of the assessment team individually reviewed 
photographic records made before and after operation. 


This assessment was made 'blind'—the photographs 
were revfewed some months after the patient's review, 
and clinical details of each patient were withheld until 
after the photographic assessment had been carried 
out. (In practice, adequate photographs were available 
for 40 of the 56 patients, and further analvsis was 
therefore restricted to those 40 patients.) 

The analysis of this comparison is shown in Tables 
Hil and IV and indicates that both factors are operative. 
As shown in Table IH, the degree of agreement between 
the three observers is less than that in respect of the 
symptomatic assessment, being on average 60 per 
cent, but even bearing this in mind, the findings in 
Table IV in respect of intra-observer variation are 
somewhat surprising. Indeed, we were far from 
gratified to note that the highest intra-observer agree- 
ment between symptomatic assessment and visual 
evaluation was 41:0 per cent. 


Validity of photography 

The most obvious (if facile) explanation for this 
finding is that in some way the photographs failed to 
reflect the ‘true’ findings on physical examination. 
One of us (W. A. F. M.) therefore undertook a further 
study in which the findings on physical examina- 
tion were compared with the (blind) assessment of 
'before and after photography. The intra-observer 
variation (25 per cent) in this additional study indi- 
cated that any potential inadequacy in the photo- 
graphs could not account for more than a small 
fraction of the variation in Table IV. 


Discussion 

The concept that the results of therapy for varicose 
veins are difficult to assess Is far from new, and it may 
be useful to examine for a moment the constructive 
remedies sought by previous authors. Essentially these 
seem to have been twofold. First, in some series (e.g. 
Fegan, 1967) the results have been analysed by a single 
Observer; secondly (notably in the series of Chant et 
al., 1972) the results have been expressed by measuring 
parameters which are themselves beyond dispute, 
such as whether the patient did or did not receive 
further treatment. 

However, neither of these methods of analysis fully 
overcomes the problem. Restricting the analysis to 
one observer certainly minimizes any variation, but 
in the presence of known observer variation any 
attempt to interpret such observations in a wider 
setting must be treated with caution. Equally, analysis 
of retreatment rates may in itself be precise, but since 
such rates themselves depend upon the examination 
of patients undertaken by several different observers, 
analysis of retreatment rates alone is not enough. 

There have in practice been one or two previous 
attempts to deal with the problem in a more direct 
fashion, notably by Brown et al. (1961) and Seddon 
(1973). Thus, in the latter series Seddon's own 
examination findings were controlled by having the 
patient examined by a second consultant, though 
unfortunately the results of this in terms of observer 
variation are not stated. Brown et al. (1961), however, 


Results of surgery for varicose veins 
? * 
Table Hl: INTER-OBSERVER COMPARISON OF 
RESULTS BY VISUAL ASSESSMENT USING 
PHOTOGRAPHY 


o; Dr 


EE d 
Comparison Agreed Disagreed Agreement Variation 


Observer A vs. 25 15 62-5 17.5 
observer B 

Observer B vs. 28 12 70-0 30-0 
observer C 

Observer C vs. 21 19 32:5 47.5 
observer A 

Allcomparisons 74 46 61-7 iR 


ad 
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Table IV: INTRA-OBSERVER COMPARISON OF 
RESULTS BY VISUAL ASSESSMENT USING 
PHOTOGRAPHY 


os ue 


ou ʻa 
Comparison Agreed Disagreed Agreement Variation 


on nat PH pr rrr reed Hed Hee HT VH TARANEH 


Observer A 10 30 25-0 


75.0 
Observer B 16 23 41-0 59-0 
Observer C i] 29 27:8 FPP 
All comparisons 37 83 30-8 69.2 





claimed that ‘inspection palpation and tourniquet 
tests were employed and in all instances full agree- 
ment was reached in the interpretation of the clinical 
findings’. 

Unfortunately, our results are completely at 
variance with this satisfactory picture. We have noted 
a most disquieting degree of observer variation ein 
the assessment of the results of varicose vein surgery, 
a variation which is, moreover, both of the intra- and 
inter-observer type and fairly evenly distributed 
between the three observers. Whilst the causes of this 
observer variation are undoubtedly multifactorial, 
undoubtedly the assessment of specific symptoms and 
their response to surgery is the most reliable technique 
of assessing the patient's response. Moreover,s the 
overall picture which emerges is an interesting one: 
namely, a (reliable) symptomatic assessment and a 
(less reliable) visual assessment which differ from one 
another so markedly that in only 20-40 per cent of 
patients do these two assessments tally, even in the 
hands of those with a special interest in varicbse veins 
and their management. A 

This simple-sounding state of affairs in fact con- 
stitutes a considerable barrier to the adequate evalua- 
tion of surgery for varicose veins, for which of these 
two disparate evaluations is to be held to be the 
‘correct’ one? 

Stother et al. (1974) assessed as ‘successful’ patients 
those who still had varicose veins but were not con- 
cerned about them. This makes inter-series compari- 
sons guite impossible, since the ‘success’ rate depends 
upon the patients’ attitudes to residual varices. For 
example, the present series was based on a hardy, 
phlegmatic and largely rural population to whom 
disappearance of symptoms was more important than 
persistence of veins, but would this have been the same 
in a more sophisticated urban population? Even rates 
of reoperation (Chant et al., 1972; Doran and White, 
1975) may be altered by such considerations, and 
hence open to considerable criticism as indices by 
which to judge the effects of surgery. 
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Results such as those in the present series imply 
that much preliminary work is necessary in determin- 
ing desired end points of surgical results. Indeed, there 
is some evidence (Hall et al., 1976) that the same 
considerations apply to other forms of surgery. 
As a practical preliminary step, therefore, we suggest 
that the use of vague terms such as ‘success’, ‘improve- 
ment’ or ‘satisfactory’ be abandoned, that comparisons 
based solely upon patients' attitudes to residual varices 
or upon reoperation rates be viewed with caution and 
that inter-series comparisons be made solely upon the 
response of specffic symptoms to treatment—a form 
of analysis which has shown a high degree of repro- 
ducibility between different observers. As Franck 
(1947) has aptly observed, we do not acquire as much 
‘knowledge’ in this way, but at least we can be more 
certain about the little we do know. 
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Self-retaining chest drainage tubes 


LAURENCE F. TINCKLER* 


SUMMARY 

A self-retaining chest drainage tube together with a 
special introducing trocar and cannula is described. 
The tube has been designed to overcome the disadvan- 
tages of existing conventional chest drainage tubes. 


THE conventional method of draining the thoracic 
cavity for the treatment of empyema and pneumo- 
thorax and following chest operations is to insert tubes 
of either rubber or plastic in the pleural cavity via an 
intercostal space. Lacking any means of self-retention, 
the tubes are then held in position by means of a skin 
stitch or by being strapped to the chest wall. Both of 
these methods have their disadvantages. First, a skin 
stitch grasps the tube poorly, especially if the tube is 
made of plastic; secondly, such a stitch pulls on the 
patient’s skin and causes discomfort; thirdly, strapping 
may cause a skin rash in sensitive patients, and, 
fourthly, strapping may become soiled and unstuck. 

To overcome these disadvantages, a chest drainage 
tube which is self-retaining by means of an in- 
flatable balloon has been designed, together with an 
instrument for inserting it into the chest. 


The tubes 

The tubes are made of plastic and are 26 Ch. in size 
for adult patients (a smaller, appropriately sized tube 
is in preparation for use in paediatric chest surgery). 










15 —— : 
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Fig. 2. The drainage tube together with the cannula and trocar. 





Fig. 3. Diagram showing positions of drainage tubes in use. 


At present they are not radio-opaque. They have two 
channels: one with a valve to inflate a latex rubber 
balloon cuff (10 ml) and the other for drainage. The 
balloon by which the tube is retained in position, is 
sited 20 cm from the tip, which is open-ended. Over 
all, the tube is 200 cm long, enabling it to be attached 
directly to an underwater seal bottle (or vacuum 
suction container) at the bedside, the coupling being 
secured by means of a short length of rubber tubing, 
which is part of the drainage tube, of sufficient wall 
thickness to prevent it collapsing or kinking, which 
would obstruct the lumen (Fig. 1). 





* Maelor General Hospital, Wrexham, North Wales. 
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Proximal to the balloon the tube has a movable 
rubber collar to prevent the tube slipping into the 
chest, which it otherwise might do as the patient 
moves. Having positioned the tube as required in the 
chest and inflated the retaining balloon, this rubber 
collar is manipulated along the tube until it comes into 
juxtaposition with the chest wall, thus preventing any 
possible piston effect. 


The introducer 

The drainage tubes are inserted into the closed chest 
by means of a stainless steel trocar and cannula. The 
trocar, which is bayonet pointed, is 20 cm overall 
including the handle, and the cannula 6 cm long. In 
the wall of the cannula there is a linear gap through 
which the tube is passed when the cannula is dis- 
engaged from it (Fig. 2). 


Technique 
A small starting skin incision is made with a scalpel at 
the appropriate site in an intercostal space, and the 
assembled trocar and cannula pushed through into the 
pleural cavity; the trocar is removed and a drainage 
tube passed down the cannula, which is then dis- 
engaged from the chest wall; the drainage tube is 
stripped out of the cannula through the gap in its side 
agd the cannula is removed. The retaining balloon is 
inflated in the pleural cavity by injecting sterile water 
through the valve of the inflating channel. 

At the end of open chest surgery the drainage tube 
can be inserted via a scalpel stab incision without using 
the special trocar and cannula. 


When the drainage tube is used as an apical drain 
for the evacuation of air from the pleural cavity, its full 
length is utilized, and when used as a basal drain for 
drainage of fluid such as blood, serum or pus the 
terminal portion beyond the balloon may be trimmed, _ 
according to the length required (Fig. 3). 

Lateral drainage ports, if required, may be cut into 
the tube by the surgeon before the tube is inserted. 

Removal of the tube is simply accomplished, 
causing no discomfort to the patient. Without 
disturbing the dressings the retaining balloon is 
deflated and the tube slid out of the chest; as the tube 
is being withdrawn, a Vaseline gauze or similar 
dressing is applied firmly over the drainage site to 
prevent ingress of air. 

AS these tubes are long enough to couple directly to 
an underwater seal bottle, intermediate connection 
and extension tubing is dispensed with, making them 
more convenient to use. The possibility of the tubing 
being accidentally disconnected during transit or in the 
ward is minimized. 
` These self-retaining chest drainage tubes and the 
special trocar and cannula are available from Down 
Bros and Mayer & Phelps Ltd, Church Path, Mitcham, 
Surrey. 
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The value of the leucocyte count in the diagnosis 


of acute appendicitis 
A. T. RAFTERY* 


SUMMARY 

Total and differential leucocyte counts were performed 
on 175 patients with a provisional diagnosis of acute 
appendicitis. Ninety-six per cent of patients with acute 
appendicitis had either an abnormal total or differential 
leucocyte count. Four of 24 patients operated on with a 
normal leucocyte count had acute appendicitis. It is 
concluded that leucocytosis of above 10 000/mrm or a 
differential in excess of 75 per cent neutrophils supports 
the clinical diagnosis of acute appendicitis and that 
routine estimation of the leucocyte count is a useful 
investigation. While a normal leucocyte count does not 
exclude even a perforated appendicitis, such a count 
should prompt further review of the diagnosis, especially 
in the presence of an atypical history or minimal 
physical signs. 


THE place of the leucocyte count in the diagnosis of 
acute appendicitis has been the subject of few publica- 
tions and its value in the diagnosis remains unclear. 
Lansden (1963) demonstrated a significant leucocytosis 
in 84 per cent of cases of acute appendicitis and a 
relative increase in polymorphs in 88 per cent. Smith 
(1965) showed that of 30 cases where the diagnosis of 
acute appendicitis could not be discounted, 20 had a 
leucocyte count greater than 10 000/mm* and acute 
appendicitis, but of the remaining 10, with a leucocyte 
count of less than 10 000/mm*, 6 had acute appendi- 
citis. Sasso et al. (1970) showed that 90 per cent of a 
series of 525 patients had a leucocyte count of 10 000/ 
mm?, and Lee (1973) showed that 82 per cent of 
patients with pathologically proved appendicitis had 
a white cell count greater than 10 000. More recently, 
Björksten and Wühlby (1975) have shown that a 
leucocytosis of more than 15 000 and a neutrophilia 
of more than 9000/mm? correlated well with appendi- 
citis, especially if the appendix was gangrenous. The 
present.report reviews the leucocyte count of 175 
patients admitted to a district general hospital with a 
provisional diagnosis of acute appendicitis who were 
examined by, and in the majority of cases operated on, 
by the author. 


Patients and methods 

Over a period of 12 months routine total and differ- 
ential leucocyte counts were performed on all the 
patients admitted to Pontefract General Infirmary with 
a provisional diagnosis of acute appendicitis when the 
author was on duty. The leucocyte counts were 
performed by haematology technicians, using a 
Coulter cell counter, and differential counts were 
made by counting 100 consecutive cells in a stained 


blood film. In patients where physical signs were 
minimal or the history very short and it was decided 
to observe the patient overnight, the leucocyte count 
was repeated on the following morning. At operation 
if the appendix was obviously inflamed, histological 
confirmation of the diagnosis was not obtained. In 
doubtful cases, and apparently normal appendices, 
histological examination of the specimen was obtained. 
Ninety-five per cent of the population have a white 
cell count of between 5000 and 10 000/mm?* (Hardison, 
1968), and therefore 10 000 was accepted as the upper 
limit of normal; a count in excess of this was regarded 
as abnormal. In accordance with standard haemato- 
logical textbooks, a neutrophil count in excess of 75 
per cent was regarded as an abnormal differential. 


Results : 
The ages of the patients ranged from 5 to 68 years. 
The findings are shown in Table J. One hundred and 
thirty-two patients were subjected to operation, and 
106 were found to have acute appendicitis (80 per 
cent). Of the 106 with acute appendicitis, 102 (96 per 
cent) had an abnormal leucocyte count, with respect 
to either the total count or the differential; only 4 had 
normal leucocyte counts. It is of interest to note that 
all 4 had a perforated appendicitis with pelvic*peri- 
tonitis, and in each case the signs were obvious pre- 
operatively. Of the 43 patients not subjected to 
operation, either because the symptoms were improving 
or the signs were minimal, 31 had a leucocyte count of 
less than 10 000/mm? with a normal differentjal, and in 
each case there was clinical improvement during 24 
hours’ observation. The remaining 12 had abndrmal 
leucocyte counts, with respect to either the total count 
or the differential, but because the history was short or 
the signs minimal they were observed overnight and 
the leucocyte count repeated on the following morning. 
In each case the leucocyte count had fallen to below 
10 000/mm? and the differential reverted to normal. 
This was paralleled by clinical improvement. A further 
case with an abnormal leucocyte count was observed 
overnight and the count repeated on the following 
morning; the leucocyte count was still abnormal and 
operation revealed acute appendicitis. 

Conversely, reviewing 120 patients with abnormal 
leucocyte counts, 12 received no operation. One 
hundred and eight were subjected to operation, and 
of these, 102 (94 per cent) were found to have acute 


* Pontefract General Infirmary, Yorkshire. 
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. Table I: SUMMARY OF RESULTS 


Leucocyte count 
Total Differential No. of cases No operation 
«10000/mm? Normal 55 31 
Abnormal 6 1 
>10000/mm? Normal 10 5 
Abnormal 104 6 
Total 175 43 


appendicitis. Four others were found to have con- 
ditions which required surgical intervention, and no 
abnormality was found in the remaining 2. Of 55 
patients with normal leucocyte counts, 31 did not 
undergo operation, and 24 were operated on because 
of either no improvement in symptoms or progression 
of signs, and 4 were found to have acute appendicitis. 
Of the remaining 20 submitted to operation, 5 were 
found to have mesenteric adenitis and no abnormality 
was found in the other 15. 

There was a further group of 18 children, aged 5-10 
years, in whom it was not possible to obtain a clear 
history and who would not cooperate in the physical 
examination. In each case there was sufficient 
suspicion to warrant operation. Fifteen had abnormal 
leucocyte counts and 13 of these had acute appendicitis 
confirmed at operation; no abnormality was found in 
the,other 2. Three had normal leucocyte counts and 
the appendix was found to be normal at operation. 


Discussion 

The results of this survey show that 96 per cent of 
patients with acute appendicitis had either an abnormal 
total or differential leucocyte count. Of 24 patients 
with a normal leucocyte count subjected to operation, 
4 had acute appendicitis. The value of the differential 
count is shown by the fact that although in 6 cases the 
total leucocyte count was below 10 000/mm?, the 
differential count revealed neutrophils in excess of 75 
per cent; in 5 of the 6 cases acute appendicitis was 
found at operation. Further, in children who were 
unable te give a clear history and who would not 
cooperate with the physical examination, an abnormal 
leucocyte count was associated with acute appendicitis 
in 13 of 15 cases. This suggests that where examination 
is difficult and the diagnosis of acute appendicitis 
cannot be discounted, exploration is warranted, 
especially if the leucocyte count is high. While a 
count of less than 10 000/mm? with a normal differ- 
ential does not exclude the diagnosis of acute appendi- 
citis, such a result should prompt further review of the 
diagnosis, especially in the presence of minimal 
physical signs. The present findings support those of 
Lee (1973) on this point. Furthermore, in the presence 
of an abnormal leucocyte count and persistence of 
abdominal signs and symptoms, a potentially curable 
surgical condition other than acute appendicitis may 
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Operative findings 


Operation Appendicitis Other (see text) No abnormality 
24 4 5 15 
5 5 = = 
5 5 — — 
98 92 4 2 
132 106 9 17 


be found. In the present series of 108 patients with 
abnormal leucocyte counts subjected to operation, 
while 102 had acute appendicitis, 4 had other con-. 
ditions requiring surgery. Of these, 3 had twisted 
ovarian cysts (a 9-year-old girl had an infarcted 
ovarian dermoid due to torsion) and a 34-year-old 
man had a strangulating obstruction of a loop of 
terminal ileum due to an adhesive band, despite 
having had no previous abdominal surgery. 

The findings of the present survey suggest that a 
routine leucocyte count and differential are of value 
in the diagnosis of a suspected case of acute appendi- 
citis. A leucocytosis of above 10 000/mm? or a 
differential in excess of 75 per cent neutrophils 
supports the clinical diagnosis of appendicitis, but a 
normal leucocyte count does not exclude even a 
perforated appendix. A leucocyte count may be 
especially useful in a difficult case, with perhaps an 
atypical history or symptoms out of proportion to the 
physical signs, and in children where a clear history is 
difficult to obtain and who will not cooperate with: 
the physical examination. 
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An unusual case of growing fracture 


of the skull in childhood 


B. DAYANANDA RAO* 


SUMMARY 
A case of growing fracture of the skull with an 
unusually large traumatic meningocele in a child is 
presented. 


GROWING fracture of the skull in childhood is a well- 
recognized clinical entity and does not normally 
present any problems, either diagnostic or therapeutic 
(Rowbotham, 1949; Linde and Erickson, 1961 ; Daya- 
nanda Rao and Subrahmanyan, 1963). However, if 
neglected, as such fractures often are in the developing 
countries, they may attain a forbidding size, increasing 
thereby the risk of their surgical management. The 
following case report illustrates such an occurrence. 


Case report 

A male baby, aged 2 years, was admitted to the Niloufer 
Hospital for Children, Hyderabad, with a huge swelling 
involving the whole scalp. The child was said to have fallen 
from his cot 4 months prior to admission. The injury had 
seemed trivial and did not call for any particular attention, 
but 2 weeks later the mother had noticed a soft swelling over 
the top of the head which increased in size and tenseness. It 
was never painful or tender. 





Fig. 1. Photograph of the patient before surgery. 





Fig. 2. X-ray of the skull showing the growing fracture. 


On admission to Niloufer Hospital, the child was in good 
general health and did not present any symptoms, neurological 
or otherwise. On aspirating the swelling, clear watery fluid was 
obtained. The child was then transferred to the Neuro-surgical 
Unit of the Osmania General Hospital, Hyderabade 

On examination in the Neuro-surgical Unit, the swelling was 
found to be tense and cystic, occupying the entire scalp. The 
overlying skin was healthy and did not show any signs of 
inflammation. It was distinctly pulsatile, but not really 
reducible in size on compression, though it became more 
tense whenever the child cried. Fig. 1 shows the size, shape and 
situation of the swelling. An X-ray of the skull ( Fig. 2) showed 
a linear fracture of the left parietal bone over the vault with a 
widely separated fracture line. Aspirated fluid from the 
swelling was clear cerebrospinal fluid, with a protein content 
of 156 mg per cent and bacteriologically sterile. 

The child was operated on under general anaesthesia. The 
cyst was opened by a generous transverse incision across Its 
summit, the contents removed and the fracture in the skull 
identified. The gap in the skull was enlarged sufficiently to 
expose the healthy edges of the normal dura mater underneath. 
Cortical adhesions to the torn dural edges were cleared, thus 
restoring the patency of the subdural space. The defect in the 
dura was repaired with a fascia lata graft from the left thigh 
and that in the bone by a thin acrylic graft. The scalp edges 
were trimmed and sutured in two layers. 
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Fige3. Photograph of the patient after surgery. 


The postoperative course was uneventful and the wound 
healed satisfactorily. The child was followed up for 14 months 
and was found to be doing well without any recurrence of the 
swelling (Fig. 3). 


Discussion 

Normally, linear fractures of the skull tend to heal 
withgut complications, but occasionally the fracture 
does not heal but widens and then a cystic, pulsatile 
swelling appears over the bony gap. This ‘traumatic 
meningocele’ (Rowbotham, 1949) is progressive and 
may attain a huge size unless treated. 
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A ‘growing fracture’ (Linde and Erickson,,1961) is 
peculiar to childhood and is the end result of a curious 
sequence of events. A simple linear fracture is compli- 
cated by a tear of the dura, which is particularly 
adherent to the skull in children. Often there is also 
considerable contusion and laceration of the under- 
lying cortex. The dural edges, pia arachnoid and 
possibly damaged cortical tissue also become inter- 
posed in the fracture line. Consequently, a leakage of 
cerebrospinal fluid occurs into the subgaleal plane of 
the scalp. The pulsation of the cerebrospinal fluid and 
cortex slowly but relentlessly progressively widen the 
fracture line and perpetuate the overlying collection 
of cerebrospinal fluid. This is an example of a 
normally innocuous physiological force misbehaving 
under the stress of an anatomical defect. The treat- 
ment is surgical and consists of restoring the normal 
anatomical status, exploration and release of the 
dura from the underlying cortical scar, reconstruction 
of the dural integrity with a fascia lata graft, repair of 
the bony defect by means of an acrylic graft and the 
closure of the scalp in layers. 

This case is a prime example of surgical neglect, 
which is not uncommon, unfortunately, in developing 
countries. Left alone these huge cysts are bound to 
become infected and rupture, with fatal results. 
Although the author is aware of only 2 such fatalities 
in his experience, it is possible that many such cases 
do not even reach the hospital services. 
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Hip pain as a presenting symptom of 


acetabular metastasis 
D. F. GRAHAM” 


SUMMARY 

Three case histories are presented in which each patient 
developed pain in the hip which was caused by an 
acetabular metastasis. Resection of an adenocarcinoma 
of the colon had been performed previously and in only 
l patient were radiographic changes or abnormal gamma- 
scan pictures obtained. 


Case reports 


Case 1: A 5l-year-old woman presented with a 4-month 
history of increasing pain in the left hip and thigh whilst 
weight bearing. At rest she was pain-free whilst holding the 
leg in flexion and internal rotation. The range of motion in the 
joint was normal but movement was accompanied by pain. 
All investigations, including gamma-scan (**Tc"! technique) and 
serial X-rays, were normal. Analgesia and immobilization were 
recommended. Four months later she was admitted because 


of intractable pain, and clinical examination revealed loss of 


rotation with limitation of flexion. Radiography demonstrated 
a suspicious area of rarefaction in the acetabulum, but a bone 
metastasis was not confirmed by gamma-scanning. A pre- 
sumptive diagnosis of an acetabular metastasis was made and 
she was treated with 6000 rad telecobalt *^Co therapy, which 
alleviated the pain. One year later she was readmitted with hip 
pain, and X-rays of the hip, which had appeared normal after 
the radiotherapy course, demonstrated a large lytic area 





Fig. 1. Case 1. X-ray of the left hip showing an osteolytic 
focus in the acetabular roof and erosion of the medial 
pelvic wall. 





(Fig. 1) in the acetabulum. The hip was explored and a tumour 
mass was found lying between the acetabulum and the femoral 
head (Fig. 2). Histologically, the tumour was a mucinous 
adenocarcinoma (Fig. 3). Two years previously the patient 
had undergone a left hemicolectomy for a carcinoma of the 
sigmoid colon. 


Case 2: An 88-year-old woman complained of pain in the right 
hip on walking, following a recent fall. Examination revealed 
a full range of movement accompanied by pain. No fracture 
was seen, but X-rays demonstrated a lytic lesion in the right 
acetabulum. Eighteen months prior to this accident the patient 
had undergone a left hemicolectomy for a primary carcinoma 
of the sigmoid colon, but hepatic metastases had been present. 


Case 3: A 72-year-old woman presented with a 2-month 
history of pain in the left hip when walking or standing on the 
left leg. She was pain-free at rest and stated that the pain had 
begun spontaneously and had increased in severity. Examina- 
tion revealed limited flexion and some loss of rotation, but 
radiographic and gamma-scanning examinations revealed no 
bony pathology in the left hip region. Her pain was controlled 
by analgesics and she was reviewed regularly. Ten month#later 
an acetabular lesion was seen on an X-ray (Fig. 4). Subse- 
quently, she died from a myocardial infarction, and histological 
examination of the tumour excised at autopsy confirmed the 
presence of an adenocarcinoma in the left acetabulum (Fig. 5). 
Sixteen months previously she had undergone a hemicolectomy 
for carcinoma of the descending colon. 


Fig. 2. Case 1. Diagram illustrating the intra-articular 
position and size of the tumour. 
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Fig. 3. Case 1. Photomicrograph showing acinar structure of 
the metastasis with mucin production. HE. ( « 105.) 





Fig. 4. Case 3. X-ray of left hip showing a calcified metastasis 
in the acetabulum with intrapelvic extension. 


Discussion 
Skeletal metastases arising after resection of a primary 
colonic tumour are uncommon (Rubin and Greene, 
1968; Ihle and McBeath, 1973). No reports have been 
found in which a metastasis from colonic carcinoma 
occurred in the acetabulum. 

Haematogenous spread of tumour cells which 
implant in the marrow is the most likely cause of bone 
metastases (Batson, 1940; Nikolaidis, 1968; Copeland, 
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Fig. 5. Case 3. Photomicrograph demonstrating invasion of 
bony spicules by tumour cells. HE. (x 105.) 


1970). Venous blood from the pelvis and its contents 
flows through the portal and caval systems and tumour 
emboli would be more likely to be arrested in the 
liver and lungs than in the pelvis. Isolated acetabular 
tumours may arise from a retrograde blood flow in 
which tumour cells are conveyed into the valveless 
vertebral venous system. This system of veins includes 
the lumbar, pelvic and internal iliac veins, and flow 
reversal has been described during the acts of coughing, 
sneezing or lifting (Batson, 1940). Experimental 
evidence also substantiates flow reversal and the 
retrograde passage of iniected tumour cells (Coman 
and de Long, 1951). Hip pain presenting after a 
resection of colonic carcinoma may be due to a 
metastasis in the acetabulum even when X-rays are 
normal. 
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Surgical Research Society 


1. The effect of age on studies of immune competence 
in patients with malignant disease 

C. TEASDALE, R. G. NEWCOMBE and L. E. HUGHES, 
Departments of Surgery and Medical Statistics, Welsh 
National School of Medicine, Cardiff 


The immune competence of 350 patients with malignant disease, 
225 patients with breast cancer, 60 patients with stomach 
cancer, 65 patients with colorectal cancer and 130 control 
subjects has been investigated. The tests of immune competence 
include total WBC, absolute and relative lymphocyte counts, 
serum immunoglobulin levels, lymphocyte transformation with 
PHA and delayed cutaneous hypersensitivity responses to 
tuberculin PPD and dinitrochlorobenzene (DNCB). 

The results of all the tests, except total WBC. showed an 
association with age in each patient group. Absolute and 
relative lymphocyte counts, serum IgM, lymphocyte trans- 
formation with PHA, and Manteux and DNCB responses were 
al progressively depressed with advancing age. In contrast, 
serum IgG and IgA levels rose progressively with advancing 
age. These age effects were superimposed on the changes which 
have been shown to be due to the presence of malignant disease. 
In some situations apparently significant differences between 
cancer and control groups lost significance after allowing for 
the effects of age. 

These findings emphasize the importance of considering the 
ages of individual patients when analysing results, otherwise 
Observed changes in parameters of immune competence may 
be wholly ascribed to the presence and stage of progression of 
malignant disease. 


2. Lymph node histology related to treatment and 
prognosis in ‘early’ cancer of the breast 

A. M. MCDONALD, J. S. SIMPSON and J. MACINTYRE (J. G. 
MURRAY), Department of Surgery, King’s College 
Hospital Medical School, London 


Three hundred and fifty patients from the Cancer Research 
Campaign Breast Study (Murray, 1974) with known axillary 
tail or pectoral node histology have been reviewed, and their 
progress correlated with the treatment that they had received-— 
either simple mastectomy alone (watch policy) or simple 
mastectomy with postoperative radiotherapy. 

After a 4-year follow-up the results have been analysed. in 
the form of standard life tables for survival and freedom from 
recurrence. There was no significant difference in survival rate 
or in distant recurrence-free rate between the two treatment 
groups in either lymph node negative or positive patients. 
However, in both lymph node negative and positive patients 
there was a higher incidence of local recurrence in the watch 
policy group. At 2 years this reached statistical significance in 
the lymph node positive patients (11 out of 68 patients in the 
watch policy group and 1 out of 78 patients in the radiotherapy 
group having developed a local recurrence at this time. 
P « 0-005), but not in the lymph node negative patients. 

This study also reaffirms the inaccuracy of clinical staging. 


Pathological stage 


Lymph node Lymph node 





Clinical hecnHuh Rem 
stage Total no. QOEM Vd uat 
( Manchester) of cases No. y^ No. er 
Stage I 226 130 31:3 96 42-5 
Stage H 123 38 30-9 85 69-1 





MURRAY 1. G. (1974) Cancer Research Campaign Breast Study. 
Br. J. Surg. 61, 772-774. 
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3. The aetiology of varicose veins 
ANNE MARTIN and G. W. ODLING-SMEE (A, D, ROY), 
Department of Surgery, Queen's University, Belfast 


Many theories have been proposed fr the aetiology of 
varicose veins, the most recent by Burkett (1972). Burkitt 
suggested that varicose veins are indirecty caused by our 
present dietary habits. The resultant small bard stools require 
straining to be passed. The high intra-abdominal pressures 
generated are transmitted to the leg veins, causing varicosities. 
Burkitt further suggested that the geographical distribution of 
varicose veins is due to the fact that in Western countries the 
sitting position is adopted to pass a motion, whereas in regions 
where varicose veins are rare, the squatting position is adopted, 
Squatting is thought to prevent the transmission of pressure by 
kinking the veins in the groins and cutting eff continulty with 
ihe high pressure in the abdomen. 

The pressure in the superficial leg veins cf 24 patients with 
varicose veins has been studied with the patients lving and 
straining, standing and straining. sitting znd straining and 
squatting and straining. The results sugges: that in both the 
sitting and the squatting positons, the intra-abdormina! 
pressure is not transmitted to the leg veins. This evidence does 
not support the theory that varicose veins are more common in 
those who eat a low residue diet because they have to strafh at 
stool. 


BURKITT D. P. (1972) Varicose veins, deep ven thrombosis and 
haemorrhoids: epidemiology and suggested aetiology. 


4. The results of two techniques of jejuno-ileostomy 
M. BADDELEY, The General Hospital, Birmingham 


Small bowel bypass has been used in the management of gross 
complicated obesity refractory to conventional een 
regimens, Optimal lengths of short circuit cf the small bowel 
appear to be 36 cm of jejunum anastomosed end to side 
to the terminal 10 cm of ileum (Payne and DeWind, 1969}. 
Scott et al. (1970) described end-to-end jejuno-ileostomy as 
being more effective and reliable in achieving weight reduction. 
in 48 consecutive and randomly 
selected jejuno-ileostomies submitted to the 36- 10-cmgshort 
circuiting. 

There was no significant difference in weight reduction 
between the groups. At 2 years the end-to-side group showed 
39-5 per cent reduction and the end-to-end group 37:8 per cent 
reduction of the original body weight. Boch groups showed 
abnormalities of biochemical liver function fests, the incidence 
affecting each group similarly. Liver biopsy showed a signifi 
cantly greater increase in fatty infiltration (P< 0-05) in the 
end-to-end group at I year. Low serum folase values were seen 
in 69-6 per cent of end-to-side patients and 45-8 per cent of the 
end-to-end group. However, no evidence of megaloblastic 
anaemia occurred in either group. There was a significantly 
greater incidence of low serum calcium (P< 0-05) and low 
serum magnesium (P005) in the end-te-end than in the 
end-to-side group. 

It is concluded that the end-to-side technique achieves as 
good weight reduction as the end-to-end method with less risk 
of liver and electrolyte complications. 


PAYNE J. H. and DEWIND L. T. (19693 Surgical treatment of 
obesity. Am. J. Surg. 118, 141-147. 

SCOTT H. W. JUN, LAW D. H. IV, SANDSTEAD H. H., LANIER 
V. €. jun. and YOUNGER R. K. (1970: Jeiunoileal shunt 
in surgical treatment of morbid obesity. Ann. Surg, 171, 
770-780. 
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5. Prediction of outcome after surgery for traumatic 
intracranial haematoma 

G. TEASDALE, S. GALBRAITH, LILIAN PARKER and R. 
K NILL-JONES (B. JENNETT), Departments of Neurosurgery 
and Medicine, Glasgow University 


An ability to make a reliable prediction of the outcome in a 
patient with traumatic intracranial haematoma (ICH) would 
facilitate rational decisions about management and allow 
realistic assessment of the results of alternative policies. The 
present study investigated the possibility of predicting the 
outcome of individual patients undergoing craniotomy for 
ICH and also estimated the degree of confidence of these 
predictions. ? 

The early clinical features of 94 patients were recorded 
prospectively. Six months after operation patients were 
classified as dead (D), severely or moderately disabled (SD, 
MD) or good recoveries (GR). Bayesian statistics were used to 
calculate the most probable outcome for each patient: (a) from 
the data available at the time of operation, and (5) taking 
account of progress 24 hours postoperatively. 

Overall, for both series of data there was close agreement 
between calculated and true outcomes. Five exceptions were 
patients who developed unexpected late complications. From 
the preoperative data 2 patients were predicted to die but 
survived. In neither case had the calculation reached ‘certainty’ 
( P 0:97), although this probability was achieved in 54 patients 
from these data. With the addition of the early postoperative 
data all the predictions achieved ‘certainty’. 

The results suggest that it is possible to make reliable pre- 
dictions of outcome after surgery for traumatic ICH. 


. Most probable outcome 


1. Calculated from data 
available at operation 


2. Calculated from post- 
operative data 





Actual 
outcome D SD MD GR D SD MD GR 
D 36 i = 4 T a 4 
SD i " T ` | e S E l 
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6. Hyponatraemia in surgical practice 
S. F. TINDALL and R. G. CLARK, University Surgical 
Unit, Northern General Hospital, Sheffield 


There are two theories concerning the cause of hyponatraemia 
in surgical practice: dilutional hyponatraemia (Moore, 1959) 
and hyponatraemia occurring in ‘sick cell’ syndromes (Flear, 
1973) which is associated with an accumulation of abnormal 
solutes in the serum to create an ‘osmolar gap’. 

In the present study 40 surgical patients undergoing major 
surgery or severe trauma were studied. The electrolyte, urea, 
glucose and osmolar contents of serial serum samples were 
measured. The 'osmolar gap' was estimated from the difference 
between the observed osmolality and the expected osmolality, 
which is calculated from the electrolyte, urea and glucose 
results. 

Hyponatraemia («130 mmol/l) developed in 16 patients 
(40 per cent); 8 were purely dilutional, 5 had an increased 
osmolar gap (35-72 mmol/kg) and did not follow a dilutional 
trend and 3 patients had episodes of both dilutional hypo- 
natraemia and hvponatraemia with an increased osmolar gap 
(35-40 mmol/kg) at different stages of their illnesses. 

Dilutional hyponatraemia is a common occurrence (27 per 
cent) following major accidental and operative trauma. Hypo- 
natraemia with an increased osmolar gap is less common 
(20 per cent) and is related to the clinical state of the patient 
rather than to intravenous fluid therapy. 


FLEAR C. T. (1973) Hyponatraemia and sick cells. Br. J. Anaesth. 
45, 976-994, 

MOORE F. D. (1959) Metabolic Care of the Surgical Patient. 
London, Saunders, p. 346. 
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7. Thyroid remnant size and its relationship to hypo- 
thyroidism after partial thyroidectomy j f 
D. E. F. TWEEDLE, A. COLLINGS, D. C. EVERED and I D. A. 
JOHNSTON, Department of Surgery, University of 
Newcastle upon Tyne 


There is disagreement about the incidence of postoperative 
hypothyroidism and its relationship to thyroid remnant size. 

One hundred and four patients were reviewed 1—7 years after 
partial thyroidectomy for thyrotoxicosis by two surgeons who 
routinely leave thyroid remnants of 6-8 ml (small remnant 
group, 76 patients) and 10-12 ml (large remnant group, 28 
patients) respectively. Hypothyroidism and hyperthyroidism 
were assessed clinically using established questionnaires, and 
serum T,, T, and TSH were also measured. 

The overall incidence of hypothyroidism was 16 per cent and 
of hyperthyroidism 3 per cent. Thirteen (17 per cent) of the 
small remnant group were hypothyroid and 3 (4 per cent) were 
hyperthyroid. Four (14 per cent) of the large remnant group 
were hypothyroid and none was hyperthyroid. Thus, there was 
no significant difference in the incidence of hypothyroidism or 
hyperthyroidism between the two groups. 

In the euthyroid patients in the small remnant group the 


= These 
differences are not statistically significant and reinforce the 
conclusion that thyroid remnant size is not related to the 
incidence of postoperative hypothyroidism, 


8. Plasma gastrin levels after parathyroidectomy 

T. J. C. COOKE, J. GILBERT and J. H. BOEY (S. TAYLOR), 
Department of Surgery, Royal Postgraduate Medical 
School, London 


Plasma gastrin levels are raised in some patients with primary 
hyperparathyroidism (PHPT). After parathyroidectomy there 
is usually a fallin gastrin levels, but persistent high levels may 
indicate the presence of achlorhydria or the Zollinger~—Ellison 
syndrome (Dent et al., 1972). 

Fasting plasma gastrin levels have been studied in a group 
of patients with PHPT at a mean of 6 years after parathyroid- 
ectomy, and in a similar group of age- and sex-matched controls. 
After excluding subjects with achlorhydria, hypochlorhydria 
or hypercalcaemia, there were 41 postsurgical patients with 
PHPT (32 with adenoma, 9 with hyperplasia) for comparison 
with 34 controls. 

Mean fasting plasma gastrin concentration in patients with 
adenoma was similar to that in the controls, whereas in patients 
with hyperplasia there was a highly significant (P= 0-001) 
elevation in mean plasma gastrin level compared with the mean 
levels in both the patients with adenoma and the controls. 

The results show that mean basal gastrin levels can be used 
to distinguish patients with parathyroid hyperplasia from those 
with adenoma, and suggest that the former group is related to 
multiple endocrine adenomatosis. 


DENT R. L, JAMES J. G., WANG C., DEFTOS L. J., TALAMO R. and 
FISCHER J. E. (1972) Hyperparathyroidism: gastric acid 
secretion and gastrin. Ana, Surg. 176, 360-369, 


9. The 24-hour gastrin levels in duodenal ulceration 
B. W. ELLIS, L. CHIAM and R. C. G. RUSSELL, Surgical 
Unit, St Mary's Hospital Medical School, London 


The role of gastrin in the genesis of duodenal ulceration (DU) 
remains ill-defined. To study the gastrin levels over a 24-hour 
period in DU, 7 subjects were submitted to 20-minute sampling 
of venous blood in the preoperative period: in 4 this sampling 
was combined with sleep recording, and it was continued 
through the operation (highly selective vagotomy (HSV) 3; 
Billroth I gastrectomy (Bl) 1) until the second postoperative 
day. The 24-hour response was compared with that of 6 control 
subjects (Ellis et al., 1975). 


A pattern of gastrin release was not discerned in the 7 
subjects, apart from the response to meals; the response to 
meals and the levels during the night were similar to those in the 
control subjects, except in one DU subject who had a high 
basal gastrin level (120 ng/l). The gastrin levels fluctuated 
markedly during the 24-hour period. There was no relationship 
between sleep stage and gastrin secretion on visual scoring. The 
effect of operation was to raise the gastrin level in 2 of the 3 
patients after HSV and to reduce the level after BI. Wide 
fluctuations in gastrin level occurred in the 3 HSV subjects 
despite no oral intake, but fluctuation was absent after BI. 

It is concluded that the 24-hour gastrin pattern is similar in 
DU and control subjects, that there is no diurnal rhythm of 
gastrin in either control or DU subjects and that the abolition 
of fluctuation in gastrin levels by BI suggests that antral gastrin 
is dominant in the rapid changes in gastrin level demonstrated 
in this study. 


ELLIS B. W., RUSSELL R, C. G., BLOOM S. R. and DUDLEY H. A. F. 
(1975) Diurnal rhythm of gastrin and glucagon. Br. J. 
Surg. 62, 664. 


10. A comparison of an intragastric method of estimat- 
ing acid output with the pentagastrin test in normal and 
duodenal ulcer subjects 
T. V. TAYLOR, J. B. ELDER, P. C. GANGULI and i. E. 
GILLESPIE, University Department of Surgery, The Royal 
Infirmary, Manchester 


Most of the conventional tests of gastric acid secretion are 
unphysiological, but the intragastric titration of acid after a 
steak meal (Fordtran and Walsh, 1973) is probably an excep- 
tion. However, the particulate nature of the steak meal makes 
it difficult to perform intragastric titrations. Because the meat 
extract Oxo is a potent stimulant of gastric acid secretion (Giles 
and Clark, 1966), this extract has been used in the present study 
to investigate gastric acid secretion by intragastric titration in 
8 control subjects and 7 patients with chronic duodenal ulcer. 

The test employed 400 ml of a 6-25 per cent w/v Oxo solution 
at 37 ^C. Intragastric titration was performed using a double 
lumen tube. The pH in the stomach was measured every 3 
minutes and adjusted to 5-5 throughout the test by infusing 
0-3-N sodium bicarbonate. On a separate day a pentagastrin 
test was performed. 

In 8 control subjects the mean acid output after pentagastrin 


In 7 subjects there was a greater response to Oxo than to penta- 
gastrin and the mean increase of 46 per cent was significant 
(P 0-01). This is in contrast to 7 duodenal ulcer patients whose 
mean hourly acid outputs were 22-7 + 4-4 and 23-0 = 4-4 mmol/h 
in response to pentagastrin and Oxo respectively (r — 0-95), 

The findings, whilst at variance with those of Fordtran and 
Walsh (1973), are more in keeping with the concept of increased 
endogenous secretory drive in duodenal ulcer patients com- 
pared with normal subjects. 


FORDTRAN J. S. and WALSH J. H. (1973) Gastric acid secretion 
rate and buffer content of the stomach after eating. J. Clin. 
Invest. S2, 645-657. 

GILES G. R. and CLARK C. G. (1966) Gastric secretion stimulated 
by meat extract in man. Scand. J. Gastroenterol. 1, 159—164. 


11. The effect of a meal stimulus on gastrin levels in 
normal subjects and duodenal ulcer patients 
L. CHIAM, R. C. G. RUSSELL, L. P. FIELDING, R. HITTINGER 
and s. JONES, Surgical Unit, St Mary's Hospital Medical 
School, London 
The role of gastrin in the aetiology of duodenal ulceration has 
not been elucidated. Two studies (Trudeau and McGuigan, 
1972; Mayer et al., 1974) have suggested that in response to 
food gastrin levels in plasma rise higher in duodenal ulcer 
patients than in normal subjects. 

This relationship has been investigated by measuring plasma 
gastrin levels before and at 15-minute intervals after a standard 
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meal (Fielding et al., 1974) in 20 normal male subjects (mean 
age 29-8 years) and 40 preoperative duodenal ulcer patients 
(mean age 41:8 years). All the samples were stored at —20 € 
and measured in the same series of radto-immunoassays, 
alternating duodenal ulcer and control subjects to decrease 
assay bias. Results were analysed by Student's ¢-test. 

The mean basal gastrin in normal subjects was 11:1: 4-4 
(s.d.) ngä, and in duodenal ulcer patients was 16:4 .. 10:9 ng 
{7 = 1-98: P 0-05). After the stimulus of a meal the levels at 
30. 60, 90 and 120 minutes were not significantly different 
between the two groups nor were the peak levels (normal: 

It is concluded that the response to a protein stimulus is not 
statistically different in the two groups, evEich suggests that 
gastrin release plays little part in the genesis of most duodenal 
ulcers. 





FIELDING L. P., RUSSELL R. C. G. and BLOOM s. R. (1974) Provok- 
ing gastrin release— which stimulus? Ger 15, 835, 

MAYER G., ARNOLD R., FEURLE G., FUCHS K., KETTERER H.. TRACK 
N. S. and CREUTZFELD W. (1974) Influence of feeding and 
sham feeding upon serum gastrin and gastric acid secretion 
in control and duodenal ulcer patients. Scand. J. Gastro- 
enterol. 9, 703—710. 

TRUDEAU W. L. and MCGUIGAN J. E. (1972) Differences in rates 
of gastrin release in normal individuals, patients with 
duodenal ulcer and following gastric surgery. Gasrro- 
enterology 62, 822. 


12. The effect of cimetidine, a histamine H, antagonist, 
on gastric acid and intrinsic factor secretion during 
pentagastrin infusion 

L. P. FIELDING, D. M. CHALMERS, D. M. STAFFORD amd 
J. LEVI (A. G. COX), Northwick Park Hospital and 
Clinical Research Centre, Harrow, Middlesex 


Cimetidine, a histamine H, receptor antagonist, has recently 
been released for clinical trial. The present study reports the 
results in 6 duodenal ulcer patients, which adds to that already 
reported on normal subjects (Carter et al., 1975). 

Samples of gastric secretion were collected at 14-minute 
intervals. After a 30-minute basal period. pentagastrin 
(6 ug kg ^! h^t) was infused intravenously for 2:5 hours usgig a 
constant volume infusion pump. During :he second hour 
cimetidine (1:5 mg kg-! h^) was infused. Volume, acid con- 
centration and intrinsic factor were determined, The patient's 
pulse rate was recorded at 15-minute intervals. 

The volume, acid concentration, total acid output and 
intrinsic factor were greatly reduced in all the patients during 
the period of cimetidine infusion, the mean percent@ge reduc- 
tion in total acid output being greater than 80 per cent. The 
pulse rate remained within 10 per cent cf the basal erate 
throughout the test. 


Acid output Intrinsic factor 


(mmol/h) (u.ih) 

6 patients 4 patients 
Pentagastrin + cimetidine 7-804. 6:62 1 234-0. | 192-89 
Mean difference 94.80 (88-572). 19019 — (90-72) 
93". confidence limit 47-00 (49-67) 8$ 680 — (78.60) 
Paired r-test 3-06 3-67 
P 0:05 z 0-08 


From these experiments it is concluded that cimetidine is 
well tolerated and is a potent inhibitor of acid secretion in 
duodenal ulcer patients. [ts usefulness is now being tested in 
a clinical trial. The inhibition of intrinsic factor secretion by 
an H, blocker is a new finding and its physiolegical and clinical 
significance has vet to be determined. 


CARTER D. C., LOGAN R., FORREST J. A. H., ANSELL L, HEADING 
R.C. and SHEARMAN D. J. C. (1973) Effect of the histamine H, 
receptor antagonist, cimetidine, on insulin-induced gastric 
secretion in man. Br. J. Surg. 62, 664-655. 
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13. Effect of GIH secretin on secretagogue-induced 
duodenal ulcers 
S. N. JOFFE, University Department of Surgery, Glasgow 
Royal Infirmary 


Secretin is an inhibitor of gastrin- and histamine-stimulated 
gastric acid secretion in man, dog and rats (Chey et al., 1973). 
This suggests that secretin may prevent secretagogue-induced 
duodenal ulcers. 

Using a previously described model (Joffe et al., 1975) of 
secretagogue-produced duodenal ulcers (pentagastrin 4 ug kg? 
min-! and carbachol 0-8 ug kg^! min^!), secretin was infused 
subcutaneously for 24 hours in doses of i, 0-5, 0-25 and 
0-125 clinical units cu.) kg h}, 1 hour before the gastric 
secretagogues. The duodenal lesions were graded in severity 
from 0 to 6+ (0 being a normal duodenum and 6- being 
penetration or perforation of the duodenal ulcers). There was 
a dose-dependent inhibition of the secretagogue-induced ulcers, 


cent) developed a duodenal ulcer and in 7 rats (70 per cent) 
the duodenum was normal as compared with the 100 per cent 
duodenal ulcer production in rats receiving the lower dose 
of secretin of 0-125 cu. kg ! h^! or the gastric secretagogues 
alone. 





Secretin (cu. kg! h^?) 





Saline Control 1 0.5 025 0-125 
Duodenal lesion 0 6 0.96 266 55 5-9 
(grade 0-6- ) 
Duodenal ulcer 0 100 10 40 34 100 
(95) E 
n 60. 


This suggests that secretin should be effective in treating 
duodenal ulcers in humans. Although preliminary results do 
not confirm this. it may need to be given in smaller doses and 
for a longer duration (Henn et al., 1975). 


CHEY W. Y., SIVASOMBOOM B. and HENDRICKS J. (1973) Actions 
and interactions of gut hormones and histamine on gastric 
secretion of acid in the rat. Am. J. Physiol. 224, 825-856. 

HENN R., SELCON 5., ISENBERG J., STURDEVANT R., CANO R. and 

GROSSMAN M. (1975) Experience with synthetic secretin in 
the treatment of duodenal ulcers. Clin. Res. 32, 98A. 

JOFFE S. N., GASKIN R., BARROS D'SA A. A. J., MELO A. A., GRIBBLE 
R. J. N., GIRVAN D. P. and BARON J. H. (1975) Secretagogue- 
produced ulcers in the rat and their prevention by the 
gastric secretory inhibitor UK 9040. Br. J. Surg. 62, 157. 


14. Preservation of isolated pancreatic islets 

J. FERGUSON, R. H. ALLSOPP, R. M. R. TAYLOR and 
I. D. A. JOHNSTON, Department of Surgery, University 
of Newcastle upon Tyne 


This communication reports techniques for the isolation and 
long term preservation of pancreatic islets from the mouse, rat 
and guinea-pig. Islets have been isolated using a microdissec- 
tion technique. Isolated islets have been subjected to three 
preservation systems and their viability following storage 
assessed: (a) by light microscopy of sections stained with 
aldehyde fuchsin, and (6) by measuring the insulin release from 
islets /n vitro following a glucose stimulus. 

I. Simple cold storage in Hank's balanced salt solution at 
4°C. At 15 hours histological and functional survival was 
100 per cent. This dropped to 10 per cent at 48 hours. There 
were no survivors at 72 hours. 

2. Sub-zero cell storage. In group | (freezing rate 1 C/min) 
histological survival was 35 per cent and functional survival 
20 per cent. In group II (freezing rate 5 C/min with 24-hour 
culture period after rewarming) histological survival was 
approximately 87 per cent and functional survival 75 per cent. 

3. Organ culture. Islets from the guinea-pig, rat and mouse 
were successfully cultured for periods of up to 28 days. At 28 
days histological survival was approximately 30 per cent. 
Following organ culture histological and functional survival 
could not be correlated for unknown reasons. 
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It would appear that simple cold storage is useful for short 
periods only. For long term preservation subzero căi storage 
has produced the most encouraging results, i 


15. The course of partial duct-ligated pancreas 
allografts in rats made donor-specific unresponsive by 
spleen allografts 

H. BITTER-SUERMANN, C. HENRIKSSON and H. BRYNGER, 
Department of Surgery 1, Sahlgrenska | Sjukuset, 
Gothenburg, Sweden 


Spleen allografts from AGUS-PYG and WAG-AGUS rats are 
accepted permanently and induce a donor-specific unrespon- 
siveness for skin allografts (Bitter-Suermann, 1974). The 
present study employed the same donor-recipient pairings. The 
protective effect of spleen allografts on simultaneously 
grafted duct-ligated pancreatic tissue was tested (group I, 
AGUS to PVG, 34 experiments) and compared with similar 
pancreas grafts given 6-8 weeks after spleen grafting, when 
the spleen grafts were removed and pancreas grafts were 
inserted (group H, WAG to AGUS, 24 experiments). 
Recipients were made diabetic by a single intravenous injection 
of Streptozotocin. Functional survival of pancreas grafts was 
monitored by following blood sugar and plasma insulin levels 
and the recipients’ performance in metabolic cages. 

In group I combined spleen-pancreas grafts maintained a 
normoglycaemic state for 3-4 weeks in diabetic recipients, 
which then became diabetic again. 

In group II rats which had received pancreas grafts with a 
delay of 6 weeks or more after spleen grafting showed no 
recurrence of diabetes. 

The indefinitely maintained islet function of group H 
pancreas grafts was linked to the pre-existence of viable 
spleen grafts for at least 6 weeks. During the first 4 weeks the 
protective effect of spleen grafts on pancreas grafts was only 
transient. 

BITTER-SUERMANN H. (1974) Survival of unmodified spleen 
allografts in rats. Nature (Lond.) 247, 465-466. 


16. The effect of Bacille Calmette-Guérin (BCG) and 
Corynebacterium parvum on the development of 
spontaneous mouse mammary carcinoma 

J. S. SIMPSON and A. W. CLARK (C. T. HOWE), Depart- 
ment of Surgery, King's College Hospital Medical 
School, London 

BCG has been shown to reduce the incidence of spontaneous 
mammary carcinoma in (1 C,H)F, mice (Old et al.. 1961). 
Both BCG and C. parcum have been shown to reduce the 
incidence of transplanted and induced tumours. The present 
study attempted to assess the effectiveness of intravenous BCG 
and C. parvum in preventing spontaneous mammary carcinoma 
in C,H mice. Groups of mice were given single or multiple 
injections of either live BCG (1 mg in saline) or dead C. 


parvum (0-5 mg in thiomersalate). 


The results showed that single or repeated monthly injections 
of C. parvum failed either to delay the onset of tumours or to 
produce more long term survivors. Live BCG reduced the 
incidence of tumours, but this was only statistically significant 
in the groups having monthly injections. It also gave a high 
early death rate, presumably due to infection. 








BCG C. parvum 
Saline Thio- 
control mersalate 
S M (8) S M control (M) 
No. in group 55 30 30 30 30 30 
No. of early deaths 9 23 0 i 2 i 
No. of tumour-free 9 15* 2 Q | 4 


survivors} year 





S — single; M = monthly. 
* Statistical significance (7?) over appropriate control. 


* 


OLD L. J., BENACERRAF B., CLARKE D. A., CARSWELL E. A. and 
STOC@ERT E. (1961) The role of the reticulo-endothelial 
system in the host reaction to neoplasia. Cancer Res. 21, 
1281-1300. 


17. Immunoiogical mechanisms involved in the inhibition 
of tumour metastases by Corynebacterium parvum 
J. E. CASTRO, TESSA E. SADLER and P. JONES, Urological 
and Transplantation Unit, Royal Postgraduate Medical 
School, London 


Previous studies have shown that C. parcum given alone (Sadler 
and Castro, 1975) or in combination with surgery (Sadler and 
Castro, 1976) inhibits pulmonary metastases from the Lewis 
lung tumour in mice. To understand the immunological 
mechanisms involved in these anti-tumour effects the immuno- 
logical reactivity of mice has been altered by selectively 
ablating separate arms of the immune response. 

Silica (which causes destruction of macrophages) and 
trypan blue (which interferes with lyosomal enzymes) increased 
pulmonary metastases, but had no effect on the anti-tumour 
effects of C. parcum. Splenectomy and chronic complement 
depletion by cobra venom factor had no effects on pulmonary 
metastases or the action of C. parcum. Similarly, adult 
thymectomy and irradiation with 450 R, which affect thymus- 
derived lymphocyte (T cell) function, did not interfere with the 
anti-tumour activity ef C. pareum, but anulymphocyte serum 
(ALS), which also interferes with T cells. counteracted the 
inhibitory effect of C. pareum upon pulmonary metastases. 

As there is considerable evidence that activated macrophages 
are involved in the anti-tumour action of C. parcum (Ghaffer 
et al., 1974; Christie and Bomford. 1975) it is concluded that 
macrophages are activated by a particular subpopulation of T 
cells or their products which are rendered ineffective by ALS 
treatment but not by thymectomy. 


CHRISTIE ©. H. and BOMFORD R. (1975) Mechanisms of macro- 
phage activation by Corynebacterium parvum. 1. [n vive 
experiments. Celi. Immunol. 17, 141-149. 

GHAFFER A., CULLEN R. T., DUNBAR N. and WOODRUFF M. F. A. 
(1974) Anti-tumour effect jn ritro of lymphocytes and 
macrophages from mice treated with Corynebacterium 
parvum. Br. J. Cancer. 29, 199-205. 

SADLER T. E, and CASTRO J. E. (1975) Lack of immunological and 
anti-tumour effects of orally administered Corynebacterimm 
parvum in mice. Br. J. Cancer 31, 359-363, 

SADLER T. E. and CASTRO J. E. (1976) The effects of Cornve- 
bacterium partum and surgery on the Lewis lung carcinoma 
and its metastases. Br. J. Cancer. In the press. 


18. Factors affecting oestrogen synthesis in human 
breast 

W. R. MILLER, JUNE TELFORD and A. A. SHIVAS (A. P. M. 
FORREST), Department of Clinical Surgery, University 
of Edinburgh 


Human breast cancer bas the potential to synthesize biologically 
active androgens (Miller et al., 1973) and oestrogen (Miller and 
Forrest, 1974) from steroid precursors. Twenty-four human 
breast cancers and histologically normal breast tissue associated 
with 4 of these have been studied with regard to their potential 
to convert testosterone to 5o-dihydrotesterone.. $»-andro- 
stanediol and oestradiol- 175. 

Slices of each tissue were incubated in citro. with 722 H- 
testosterone for 2 hours at 37 C. The various conversions 
were determined by measuring the incorporation of °H into the 
appropriate purified and characterized metabolites. 

All specimens of breast cancer and normal breast were able 
to metabolize testosterone to both Sx-dihydrotestosterone and 
Se-androstanediol. In contrast, synthesis of oestradiol-175 was 
detected in only 12 tumours, 5 of these showing stgnificant 


production (0-12-0:37 per cent) and the others producing trace 
amounts (003-008 per cent). No evidence was found for 


oestradiol synthesis in normal breast. although the associated 
tumour in each case showed such activity, 
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The potential of tumour oestrogen synthesis was not related 
to the menopausal status of the patient. tumour histology or 
cellularity. However, among tumours showing oestradiol- 175 
production there was a direct correlation between levels of 
synthesis and tumour cellularity. 


MILLER W. R. and FORREST A. P. M. (1974) Oestradiol synthesis 


MILLER W. Ra MCDONALD D.. FORREST A. P, M, and SHIVAS A. A. 
(1973) Metabolism of androgens by human breast tissue. 
Lancet 1, 912-913. 


19. Lymphocyte capacity and lymphoobiast circulation 
in immune stimulation and immunospppression 
CHRISTINE M. EVANS, R. W. BLAMEY and T. BLECHER, 
University of Nottingham 


In vitro methods used to study the immune response to an alo- 
graft do not reflect the in rice killing by effector Ivmphocyvtes. 
The possibility arises that a small killing e&ect by each indi- 
vidual cell may be multiplied ix ciro by a considerable change 
in the lymphoid effector cell mass. 

A twentyfold increase in lymphocyte flow through the kidney 
has been shown to occur in acute rejection (Pedersen and 
Morris, 1970). In the present study the total mass of circulating 
lymphoid cells has been investigated by theracic duct cannu- 
lation in the sheep. Measurements fave been performed in 
animals after renal transplantation and during immuno- 
suppression with azathioprine and prednisolone. 

There was no change in the circulating lemphoid cell mass 
after allotransplantation; surprisingly this was also the case in 
immunosuppression. The proportion of transformed lymphoid 
cells in the thoracic duct was raised after transplantation and 
during immunosuppression. » 


Total No. 
of cells 
collected in 


7 davs "US Transformed 


Sheep No. (= 10°) cells on day 7 

Control 6 ]43 : 28 h 
Immunosuppression only 5 127 3: 12 Zi 
Autotransplant only 2 112. 6 
Allotransplant only m 

Days 0-7 5 115: 11 17 

Days 7-14 3 1353 28 21 
Allotransplant + 2 83.25 13 


immunosuppression 


PEDERSEN N. C. and MORRIS B. (1970) The role of the lymphatic 
system in the rejection of homografts: a studet lymph 
from renal transplants. J. Exp. Med. 134, 936-969. 


2 
20. The effect of cholecystectomy on serum cholecysto- 
kinin bioactivity 
A. G. JOHNSON and C. E. MARSHALL, Department of 
Surgery, Charing Cross Hospital Medical School, 
London 


The removal of one of the main target organs might be expected 
to alter the serum levels of a hormone. Fasting serum samples 
were taken from 10 patients before and | month after chole- 
cystectomy. and immediately frozen at ~ 29 C. Bioassay of 
strips by the method previously described (Johnson. and 
McDermott, 1973) as modified by Marshall £1976). The mean 
preoperative levels of CCK were 58 = 9 (s.e.m.) mI DU (Ivy dog 
units)/ml, rising to 89 .- 9 mIDU/ml after operation. This mean 
rise of 31 mIDU:/ml is highly significant (f= 3-27, P. 0.005 
rise of 87 per cent. The maximum intra-assay variation was 
20 per cent. The size of the rise in indivedual patients did 
not depend on whether the gallbladder had been functioning 
or non-functioning. 

The physiological significance of the degree of this rise is 
shown bv a second study in which serum CCK bioactivity was 
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measured in patients undergoing routine cholecystography. 
Eight patients who were found to have a normal gallbladder 
showed a mean rise of 36 mIDU/ml, associated with good 
gallbladder contraction, 30 minutes after the administration of 
15 g of arachis oil. 

These results could be explained by the presence of a CCK 
inhibitor in the gallbladder (Caroli et al., 1965), or by an 
alteration of the ‘switching off’ mechanism for CCK release. 


CAROLI J., LEMONNIER A., CHARPENTIER C. and PLESSIER B. (1965) 
Inhibition of cholecystokinin. Biliary Systems Symposium, 
NATO Advanced Study Institute, Newcastle upon Tyne, 
England. Oxford, Blackwell, pp. 303-313 

JOHNSON A, G., and MCDERMOTT s. J. (1973) Sensitive bioassay of 
cholecystokininSn human serum. Lancet 2, 589-591, 

MARSHALL C. E. (1976) Medical and Biological Engineering. In 
the press. 


21. The effect of sodium cholate and heparin on gall- 
stone dissolution in vitro 

A. J. W. SIM, E. H. G. CAMPBELL and C. MACKAY, 
University Department of Surgery, Western Infirmary, 
Glasgow 


It is likely that bile salts will have an important use in the 
dissolution of stones retained in the common duct following 
choledocholithotomy. The role of heparin is less clear and 
conflicting results have been reported. 

One hundred gallstones, 5 from each of 20 patients, were 
used in the study. Stones of similar appearance and weight 
were used because they were found to be of similar chemical 
composition. One stone was analysed for calcium and cho- 
lesftrol content and the other 4 were each placed in 75 ml of 
one of the following: (a) normal saline, (b) sodium cholate 
100 mmol/l. (c) normal saline with heparin (10 000 u./I) and 
(d) sodium cholate 100 mmol/l, with heparin (10 000 u./l). All 
the solutions were adjusted to pH 7:5 and were continuously 
agitated and maintained at 37 °C. The stones were weighed 
before and I week after immersion in the solutions. All the 
solutions produced significant weight reduction as follows 
mg (P<0-001), () 14405 mg (P«001) O 578-47 
mg é^-0001). Sodium cholate with and without heparin 
produced significantly greater weight reductions than saline 
with and without heparin (P< 0-001 in both). Heparin did not 
increase the weight reduction significantly (P 0-9) or the 
incidence of stone fragmentation. 

These studies suggest that heparin in this dosage does not aid 
gallstone dissolution. 

e 


22. The lower oesophageal sphincter in patients with 
galistones 

D. G. OSTICK and D. J. COWLEY, Department of Surgery, 
University Hospital of South Manchester 


Heartburn is common in patients with gallstones and is often 
cured by cholecystectomy (Southam, 1969). The present 
investigation studied the possibility that the lower oesophageal! 
sphincter is weak in these patients. Tests were performed in 52 
patients before operation for gallstones. Lower oesophageal 
pressures were measured with perfused open-tipped tubes and 
each patient had an oesophageal acid perfusion test (Bernstein 
and Baker, 1958). 

Twenty-two patients had heartburn. The mean maximal 
sphincter pressure of these patients (37-8 + 11-5 (s.d.) em H,O) 
was not significantly different from that in patients without 
heartburn (36-4. 8.7 cm H,O} Mean gastric and barrier 
pressures were also similar. Thirteen (59 per cent) of the 
patients with heartburn had positive perfusion tests compared 
with 5(17 per cent) of the 30 patients without heartburn 
(P001). 

The tests were repeated 6 months after operation in 31 
patients. Mean maximal sphincter and barrier pressures were 
unchanged after operation. Fifteen of these patients initially 
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had heartburn, and 12 (80 per cent) were cured by cholecystec- 
tomy. Mean sphincter pressures were unchanged ané 6 of the 
patients continued to have positive perfusion tests. ` 
In patients with gallstones and heartburn there was no 
apparent weakness of the lower oesophageal sphincter, but 
there was an increased sensitivity of the oesophageal mucosa 
to acid. Cholecystectomy relieved the heartburn in 12 of the 
15 patients; it did not affect oesophageal pressure or the 
sensitivity of the oesophageal mucosa. 
BERNSTEIN L. M. and BAKER L. A. (1988) A clinical test for 
SOUTHAM J. A. (1969) The effect of cholecystectomy on oeso- 
phageal symptoms. Br. J. Surg. 86, 671-672. 


23. Mucus secretion after highly selective vagotomy 
and pyloroplasty 

W. L. BRUCKNER, U. V. PFISTER and F. HOLLE, Surgical 
Clinic, University of Munich 


The majority of gastric secretory studies have been directed at 
the regulatory mechanisms of acid and pepsin secretion, 
whereas corresponding data on mucus secretion are sparse. 
Information is not available regarding mucus secretion after 
highly selective vagotomy. 

Gastric secretion of protein, sialic acids and hexosamines 
was studied in 20 duodenal ulcer patients before and 2 months 
after highly selective vagotomy, under basal conditions and 
following stimulation with pentagastrin. 

The concentration of protein was significantly increased 
after vagotomy when gastric secretion was stimulated with 
pentagastrin (100 per cent, 7 — 3:53). The total protein content 
was unchanged under basal conditions and significantly 
increased following stimulation with pentagastrin (48 per cent; 
r= 2:25) after highly selective vagotomy. 

After highly selective vagotomy the concentration of sialic 
acids (umol/ml) remained unchanged under basal conditions 
and was decreased, following stimulation with pentagastrin 
(34-5 per cent, 7 — 0-855). Total sialic acid output remained 
unchanged under basal conditions, but significantly decreased 
following stimulation with pentagastrin (54 per cent, / = 2:22) 
after vagotomy. 

After vagotomy the concentration of hexosamines was 
significantly increased under basal conditions (88 per cent, 
¿= 1-19) and following stimulation with pentagastrin (57 per 
cent, r=: 1-4). The total output of hexosamines was signifi- 
cantly increased under basal conditions (87-7 per cent, zr 1-177) 
after vagotomy. 


24. Acetaldehyde action on the pancreatic duct and 
sphincter of Oddi in the dog 

J. M. FITZPATRICK, O. FITZGERALD, P. FITZGERALD, H. 
SANKARAN and K. F. MCGEENEY, Departments of 
Surgery and of Medicine and Therapeutics, University 
College, Dublin 


High blood levels of acetaldehyde have been found in alcoholic 
subjects (Korsten et al.. 1975). It has been suggested that 
acetaldehyde may play a role in the genesis of alcoholic 
pancreatic disease. The present study investigated the effect of 
acetaldehyde in the dog on: (a) the pancreatic duct, and (5) the 
sphincter of Oddi. Doses of acetaldehyde related to those in 
alcoholic subjects were used. 

A perfusion system similar to that of Lenninger and Olin 
(1972) was constructed, in which 10 cm of duct were perfused 
at 250 ul/min. The sphincter of Oddi was removed with a l-cm 
cuff of duodenal wall. The pancreatic duct was cannulated 
proximal to it and perfused at 8 drops/min. Acetaldehyde was 
injected into the perfusion line. 

It was found that |. 2 and 4 mg of acetaldehyde administered 
intravenously to 15-kg dogs had no effect on the flow rate 
through the pancreatic duct. Doses ranging from 8 to 600 mg 
reduced perfusion rate by 20-45 per cent. The isolated sphincter 
contracted in response to 100 ug of acetaldehyde. 

These effects taken together may indicate a way in which 
acetaldehyde could affect pancreatic function by constricting 
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the pancreatic outflow tract and thus preventing free flow of 

exocrine Secretions. 

KORSTEN M. A., MATSUZAKIS.. FEINMAN L. Gnd LIEBER C. S. (1975) 
High blood acetaldehyde levels after ethanol administra- 
tion. New Enel. J. Med. 292, 386-389. 

LENNINGER $. and OLIN T. (1972) The effect of methacholine on 
the pancreatic duct of the cat studied with a radiological 
method. Scand. J. Gastroenterol. 7, 727-731. 


25. Pure pancreatic juice response to low dose secretin 
in man 

P. B. COTTON, M. DENYER, R. STERN, J, TOWNSON, €. 
CORNS, S$. TOUGH and A. MILLER (M. HOBSLEY), Depart- 
ments of Gastroenterology and Surgical Science and 
Courtauld Institute of Biochemistry, The Middlesex 
Hospital and Medical School, London 


A technique has previously been reported for collecting pure 
pancreatic juice from sedated patients using duodenoscopic 
duct cannulation, and the effects of pharmacological doses of 
secretin on exocrine function have been shown (Cotton et al., 
1974). 

In 6 patients undergoing investigation for suspected pan- 
creatic disease, pure pancreatic juice has been collected after 
giving small doses of pure natural porcine secretin (1 clinical 
unit given as a bolus injection, or as an infusion given over 
6 minutes). These doses provide a rise in serum secretin levels, 
as measured by radio-immunoassay, comparable to that 
achieved by endogenous secretin release in man following 
intraduodenal acid infusion (Bloom and Ward. 1974). 

In all the patients there was a brisk flow of clear pancreatic 
juice following secretin stimulation, with a maximum volume 
of 1-6-2-4 ml/min. The bicarbonate concentration rose to more 
than 115 mmol/l within 10 minutes, with a reciprocal decrease 
in chloride concentration to less than 40 mmol/l. The bicar- 
bonate concentration response to increasing doses of secretin 
showed a bell-shaped curve, with a definite fall at a dose 
(1 u/kg) often used in clinical duodenal drainage ‘secretin tests’. 
Sodium and potassium concentrations remained constant. 
The highest protein concentration always occurred in the 
first specimen of juice, suggesting a wash-out phenomenon. 
Protein and enzyme concentrations correlated in a linear 
manner. 


BLOOM S. R, and WARD A. 8. (1974) Proceedings: Secretin release 
in man after intra-duodenal acid. Gur 18, 338. 

COTTON P. B., CREMER M., ROBBERECHT P. and CHRISTOPHE J. 
(1974) Pure pancreatic secretion collected from within the 
pancreatic duct at duodenoscopy. Preliminary results of 
biochemical studies. Gastroenterology 66, 678. 


26. Studies of the time course of release of the intestinal 
phase hormone into portal blood 

R. C, KESTER, M. NOZAWA, S. E. LEVIN, T, MODAFFERI, 
J, G. CHANDLER, H. ROSEN and M. J. ORLOFF, Depart- 
ments of Surgery, St James's Hospital, Leeds, and 
University of California, San Diego 

Previous work has demonstrated that the intestinal phase of 
gastric secretion is due to a jejunal hormone, which is released 
either by the entry of food or by jejunal distension with a 
balloon (Orloff et al.. 1970a, b). The present study examines 
the time course of hormone release following application of a 
stimulus to the jejunum in order to identify the time of maxi- 
mum hormone concentration in portal blood. 

Fifty-eight dogs were subjected to an antrectomy, construc- 
uon of a Heidenhain pouch, a Roux-en-Y jejunocutaneous 
fistula, a portacaval anastomosis (Eck fistula) and insertion of 
an indwelling portal vein catheter. After a standard meal had 
been administered into the jejunal loop 500 ml blood were 
withdrawn from the donor dogs at various time intervals and 
centrifuged. The test plasma was infused into an assay dog 
with a Heidenhain pouch and its 4-hour acid secretory response 
was compared with its response to control plasma obtained 
from a fasted normal donor. 
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The data indicate that the intestinal phase hormone is 
released within 15 minutes of the application of the stimulus 
and reaches peak concentration at 30 minutes. Intravenous 
infusion of active portal plasma from a shunted intestinally 
fed dog stimulates gastric acid secretion after a delay of 
approximately ] hour and requires a mean 1H i hours to stimulate 
peak secretion, which suggests that intermediary steps may be 
necessary before the hormone can effectively stimulate the 
parietal cell mass. 


ORLOFF M. J., ABBOTT A. G. and ROSEN H. (199Qa) Nature of the 
humoral agent responsible for portacaval shunt-related 
gastric hypersecretion in man. Arm. J. Surg. 120, 237-243. 

ORLOFF M. £L, VILLAR-VALDES H., ABBOTT A, G., WILLIAMS R. J. 
and ROSEN H. (1970b) Site of origin: of the hormone 
responsible for gastric hypersecretion associated with 
portacaval shunt, Surgery 68, 202-208, 


27. Histamine concentrations in gastric mucosa of 
duodenal ulcer patients before and 1 year after selective 
gastric vagotomy 


T 


and Division of Experimental Surgery and Pathological 
Biochemistry, University of Marburg, Germany 


Histamine H, receptor antagonists are under clinical investiga- 
tion concerning their acid-lowering and ulcer-healing effects in 
man. However, it is far from clear whether these effects are duc 
to their specific action on H., receptors and whether histamine 
is involved in any pathophysiological process in human gastric 
mucosa. 

Histamine concentrations in human gastric body mucosa 
were studied using biopsy specimens from 23 normal subjects 
and 15 patients before and 11 patients after selective gastric 
vagotomy (only male subjects with duodena! ulcer). Histamine 
was measured fluorometrically. The diagnoses were made from 
the clinical data. endoscopy findings, histolegical examination 
of the biopsy specimens and radiological and operation findings. 

The histamine content in normal subjects (40-6 : 136 ug/g} 
was 20 per cent higher than in untreated duodenal ulcer patients 
(32:6 9-6 ug/g, P<0-05, Students «testi. However, after 
vagotomy the histamine content (523-127 ugig) was 
significantly higher than in untreated patiemts (P= 0-001) and 
in normal subjects (P< 0:025). In 7 maie duodenal gilcer 
patients who were studied both before and after vagotomy the 
histamine content rose from 27.5 8-0 to 43-7. 10-8 ug/g (63 
per cent, P<. 0-005). 

These findings and the first clinical resuls reported on the 
effectiveness of metiamide and cimetidine in duodenal ulcer 
disease justify the assumption that histamene is involved in 
this process. e 






28. Gravimetric plethysmography in patients with 
occlusive vascular disease of the legs 

J. R. JACKSON and JENNIFER A. MATTHEWS (G. SLANEY ), 
Departments of Physiologv and Surgery, University of 
Birmingham 

Gravimetric plethysmography (Hill et al., $974) was used to 
study leg blood flow in 34 patients before and after arterio- 
graphy and 3-4 months later. Twenty-four satients who were 
studied completely were classified retrospectively according to 
whether they had reconstructive surgery with svmptomatic im- 
provement (A), or had reconstructive surgery without sympto- 
matic improvement (B), or had a medica! condition which 
contraindicated surgery (C) or lacked indications for surgery 
(D). There were clear differences in the flow patterns after 
3 minutes’ arterial occlusion between group D and groups 
A. B and C. The peak flow was less than 13 g min ' 100 ml ! 
in all the patients with indications for surgery but in only 2 out 
of 5 patients without. Mean resting flow and peak flow in more 
symptomatic legs were significantly higher after than before 
arteriography. Initial flow patterns in group [5 were symmetrical 
and virtually identical to the patterns obtained 3-4 months 
later. However, groups A. B and C initially had lower flows 
in the worse leg: in groups B and C these differences were also 
present at follow-up, but group A had recovered a symmetry 
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similar to that present in group D initially, and postopera- 
tively peak flow in the affected legs of this group exceeded 
J5 g min”! 100 ml! in 7 out of 14 cases. 


HILL C. D., JACKSON J. R. and MATTHEWS J. A. (1974) A gravi- 
metric plethysmograph for clinical use. J. Physiol. (Lond) 
241. 71P. 


29. Haemodynamic response to vasodilatation and 
exercise in ‘critical’ arterial stenosis 

W. WEISSENHOFER, K. MEISSNER, and w. METKA, Depart- 
ment of Surgery 2, LKA Salzburg, Austria 


The majority of published haemodynamic studies have been 
carried out on anaesthetized animals. However, an increasing 
number of clinical studies have shown the importance of exer- 
cise in the evaluation of the haemodynamic effects of a vascular 
abnormality. The purpose of this experimental study was to 
monitor the haemodynamic changes produced by exercise and 
an intra-arterially administered vasodilator (Tolazoline) in the 
hindlimb of 10 dogs after the flow in the common iliac artery 
had been reduced to less than 50 per cent of that in the resting 


ligated. Repetitive electrical stimulation of the sciatic and 
femoral nerves of one hindlimb produced an exercising limb 
suitable for study. The exercise chosen increased the blood flow 
from 2-9 to 5-6 ml kg^! min^! in the stenotic vessel and from 
6:3 to 12 ml kg min^! in the normal vessel. The vasodilating 
agent was infused intra-arterially during this exercise. Flow 
changes in the aortic root and in each of the common iliac 
arteries together with the respective pressures and oxygen 
content were monitored. The vasodilating agent improved the 
flow across the stenosis significantly (from 5-7 to 61i ml kg! 
min^?), but concomitant with this increase in flow the oxygen 
coifsumption of the tissue distal to the stenosis was found to be 
significantly reduced (from 4-7 to 3-6 ml O, min ). 

The increased flow apparently occurred secondary to the 
opening of arteriovenous shunts, so that oxygen consumption 
decreased considerably more than flow increased. This effect 
appears to be undesirable and persisted for 1 hour after the 
exercise was stopped. 


30. Evaluation of indirect blood pressure measurement 
as a method of assessment of peripheral vascular disease 
R. O° QUIN, D. H. EVANS and T. FYFE (P. R. F. BELL), 
Department of Surgery, University of Leicester 


Indirect measurement of lower limb blood pressure bv occlusive 
cuffs has been proposed as a useful screening method for 
patients with peripheral vascular disease. The present study 
has investigated the clinical value of the measurement and 
defined aSserious methodological error when the method is 
applied to patients with peripheral vascular disease. 

InfJover 100 patients cuff pressure measurements, 

! Calf systolic pressure 

Pressure index = ——————— Ht 
Brachial systolic pressure 

were compared with severity of symptoms and with angio- 
graphic appearance. Although the pressure index separated 
groups of patients, it did not discriminate for individual 
patients. In 30 patients the pressure index was compared with 
claudication distance measured at two rates of exercise on a 
treadmill; there was no correlation between the pressure index 
and claudication distance. 

In 35 patients reproducibility was measured. and the 
coefficient of variation ranged up to IO per cent. In 10 patients 
the coefficient of variation of the derived pressure index ranged 
up to 8 per cent. Observer error was small (2 per cent). 

In 22 patients indirect measurements were compared with 
direct measurements, Cuff pressure exceeded intra-arterial 
pressure by up to 22 per cent. This effect was associated with 
Lhe presence of proximal atheromatous disease. Pressure wave- 
form analysis suggested that this effect was due to a reduction 
in flow through the arterial segment. 

Indirect blood pressure measurement in arterial disease 
correlates poorly with clinical, radiological and functional 
assessment and has an inherent error which may limit its 
usefulness as a screening method. 
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31. A new method for the detection of plasminogen 
activator content of vessel walls . 
R. H. JOHNSON and AVERIL O. MANSFIELD, Department 
of Surgery, University of Liverpool 


The demonstration of fibrinolytic activity by the fibrin 
autograph technique of Todd (1959) has been the standard 
technique since its description. It is a qualitative technique. 
and a semi-quantitative modification was suggested by Pandolfi 
et al. (1967). 

In order to make more exact measurements of the plas- 
minogen activator content of a vessel wall, a new method has 
been devised, In this. human vein samples (10-20 mg), each 
with a control vein sample denatured bv boiling. are incubated 
for 24 hours on a fibrin clot tagged with E Lysis results in the 
release of FE The liquid products of lysis are aspirated and the 
radioactivity measured in à gamma counter. An arbitrary unit 
has been devised which relates the free radioactivity and the 
weight of the sample used. 

Control experiments, in. which the fibrin plate was made 
using plasminogen-free fibrinogen, were conducted. In all the 
experiments the lysis produced by the vein samples did not 
exceed that of the denatured specimens. Thus, it is suggested 
that the test measures the plasminogen activator content of the 
vein wall. 


PANDOLFE M., ROBERTSON B., NILSSON J. M. and ISACSON s, (1967) 
Fibrinolytic activity of human veins. Lancet 2, 127-128. 

TODD A. S. (1959) The histological localisation of fibrinolysin 
activator. J. Pathol. Bacteriol. 78, 281-284. 


32. Adipose tissue fat cell size and number in relation 
to occlusion in the peripheral arteries 

D. R. HARVEY and B. P. BLISS, Department of Surgery, 
Charing Cross Hospital Medical School, London 
Obesity has long been considered a tisk factor in coronary 
artery disease. In comparison most patients with peripheral 
vascular disease appear lean or normal. A relationship has not 
been found between obesity and peripheral artery disease 
(Biurulf, 1959), 

A group of 74 patients in whom arteriography was performed 
before operation was studied. The arteriographic findings were 
classified using an extension of a method previously described 
(Kingsbury. 1966). Fat cell size was determined microscopically 
on frozen cut sections of adipose tissue obtained by needle 
biopsy or at operation. Cell volumes were converted to weights 
using the density of human fat cell triglycerides. and total 
body fat determined by physical measurement and regression 
equation. 

Whilst 15 (20-3 per cent) of the group had normal numbers 
of fat cells, 57 (77 per cent) had less than normal numbers and 
only 2 (2:7 per cent) greater than normal numbers. None of 
these patients had a total body fat greater than normal, and 
50 per cent had subnormal values. Twenty-five (33-8 per cent) 
of the group had a mean cell weight greater than normal, and 
in them occlusion occurred statistically significantly more 
often (P< 0:05). This correlation between occlusion and mean 
cell weight did not hold for total numbers of fat cells (P. 0-40) 
or total body fat (P< 0-60). 

These findings indicate that whilst occlusion in peripheral 
arteries is not related to ‘obesity’ in terms of total body fat or 
numbers of cells, it is related to fat cell size. 


BJURULE P. (1959) Atherosclerosis and body build. Acta Med. 


Scand. (CSuppl.) 349. 78-79. 
KINGSBURY K. J. (1966) In: Proceedings of the International 
Symposium on Atherosclerosis, 


33. ']-labelled autologous fibrinogen for deep vein 
thrombosis detection and metabolic studies 

R. J. HAWKER, LINDA M. HAWKER, G. A. L. WILKINSON 
and C. J. L. STRACHAN, Department of Surgery, Queen 
Flizabeth Hospital, University of Birmingham 

To overcome the problems of batch variation, unsuitability for 
metabolic studies and the remote risk of serum hepatitis, a 


method of radio-isotope labelling of a patients own fibrinogen 
has beere routinely used over the past 12 months. The pre- 
parative method, suitable for adaption to a kit form, uses 
glycine as fibrinogen precipitant and the protein is iodinated 
using chloramine-T under conditions optimal for fibrinogen 
stability. From whole blood the procedure takes 70 minutes for 
completion to a sterile, buffered '°I-fibrinogen ready for 
reinjection. The extracted material was shown to be pure by 
standard techniques including SDS polyacrylamide and 
immuno-electrophoresis. 

Seventy surgical and 10 medical patients have been given 
this '*I-fibrinogen, and in half the fibrinogen 7, determined. 
In the former group (7, = 68:9 hours) the incidence of deep 
vein thrombosis was around the expected percentage. The 
fibrinogen 7, in both this and the idiopathic deep vein throm- 
bosis group (7, — 72-8) hours being significantly lower than 
control values (94-8 hours). The development of thrombi in 
both man and dogs was followed by +] scanning and confir- 
matory venography. Experimental thrombi induced beneath 
surgical wounds could be detected. but this became increasingly 
difficult after natural thrombolysis and recanalization. 


34. Fibrinolysis and fat necrosis in the lower leg 

P. E. M. JARRETT, K. G. BURNAND, M. MORLAND and 
N. L. BROWSE, Department of Surgery, St Thomas's 
Hospital, London 


Painful induration of the skin and subcutaneous tissues of the 
lower leg due to fat necrosis and superficial thrombophlebitis 
is a common complication of venous hypertension. When 3 
patients with this condition improved dramatically when 
treated with stanozolol (Stromba), it was decided to investigate 
their fibrinolytic state. 

Fourteen patients with subcutaneous fat necrosis in the legs 
have been studied. All had significantly reduced fibrinolytic 
activity as assessed by the dilute blood clot lysis time (DBCLT) 
and fibrin plate lysis area (FPLA), and an increased plasma 
fibrinogen when compared with age- and sex-matched normal 
subiects. 

Eight of the patients have been treated with the fibrinolytic- 
enhancing drug stanozolol 5 mg b.d. for 3 months. All have 
had a marked clinical improvement. The area of fat necrosis 
and the associated pain and discomfort have both decreased. 
There were significant changes in the fibrinolytic activity and 
plasma fibrinogen levels towards normal levels. 


Clot weight 


fibrinogen 
DBCLT  FPLA (mg/100 ml 
Time (min) (mm?) plasma) 
Before stanozolol 602 212 389 
After 3 months’ stanozolol 177 451 311 
Significance of change, P 0-01 0-004 0-03 


(r-test) 





it appears that stanozolol is beneficial in the treatment of 
cases of venous and idiopathic fat necrosis of the legs. A 
prospective blind trial is in progress. 


35. The effect of graduated static compression on 
isotopically diagnosed deep vein thrombosis of the leg 


C. P. HOLFORD (B. P. BLISS), Professorial Department of 


Surgery, Charing Cross Hospital Medical School, 
London 


A tubular stockinette (Tubigrip) is ineffective in preventing 
deep vein thrombosis (Browse, 1974). It provides a static 
compression of the leg of variable degree because it does not 
allow for variation in individual patients. 

If static compression is to increase the velocity of venous 
blood flow the degree of compression is important (Sigel et al, 
1975). Sigel et al. found that graduated compression of 18 mm 
Hg at the ankle to 8 mm Hg at mid-thigh produced the 
maximum increase in velocity. Differing compressions were 
less effective. Graduated compression was obtained by a 
specially woven and fitted full length elastic stocking. Correctly 


Surgical Research Society 

è 
applied static compression reduced the incidence of post- 
operative pulmonary embolism (Wilkins and Stanton. 1953). 

Seventy patients undergoing major surgery have been 

studied in a controlled trial to assess the effect of graduated 
compression on the incidence of deep vein thrombosis 
diagnosed by the use of >I fibrinogen. The control and treated 
groups were matched for age. type of operation and incidence 
of malignancy. Stockings were randomly allocated and fitted 
preoperatively. The incidence of deep vein thrombosis in the 
control group was 30 per cent and in the treated group 
23-5 per cent. This difference is significant at the 5 per cent level, 
Graduated compression is a safe, simple nen-invasive method 
of prophylaxis. 


BROWSE N. L., JACKSON B. T., MAYO M, F.gabd NEGUS D. (1974) 
The value of mechanical methods of preventing post- 
operative calf vein thrombosis. Br. J. Surg, 61, 219-223. 

SIGEL B., EDELSTEIN A. L., SAVITCH L., HASTY J. H. and FELIX 
w. R. (1975) Type of compression fer reducing venous 
stasis. Arch. Surg. 110, 171-178. 

WILKINS R. w. and STANTON J. R. (1953) Elastic stockings in the 
prevention of pulmonary embolism. New Engl. J. Med. 
248. 1087-1090. 


36. The reliability of computerized transaxial tomo- 
graphy in diagnosing acute traumatic intracranial 
haematoma 

S. GALBRAITH, C. T. BLAIKLOCK, B. JENNETT and j, L. 
STEVEN, Departments of Neurosurgery and Neuro- 
radiology, Institute of Neurological Sciences, Glasgow 


Exploratory burr holes and angiography are the main methods 
used in investigating head injury patients in whom an intra- 
cranial haematoma is suspected. Computerized transaxia! 
tomography (EMI scan) has recently revolutionized the 
diagnosis of intracranial lesions. It produces an immediate 
photographic print of the intracranial contents; normal brain 
and ventricles can be seen and haematoma distinguished. 

The reliability of computerized transaxial tomography has 
been investigated as a method of detecting acute traumatic 
intracranial haematoma (extradural, subdural and intracerebral 
requiring operation within 14 days of injury). The scans of 130 
consecutive patients with head injury were compared with the 
final diagnosis, based on operation, autopsy er clinical evidence. 

The EMI scan demonstrated a haematoma in 60 cases; ali 
were verified, 44 being extracerebral textradural or subdural) 
and l6 intracerebral. The characteristic appearance of haema- 
toma-—a localized area of increased denstiy---was present in 
16 cases (100 per cent) of intracerebral haematoma and in 41 
cases (93 per cent) of extracerebral haematoma. In every case 
with haematoma there were compression and sgift of the 
ventricular system to the contralateral side, so that in the 3 
cases (7 per cent) in which an extracerebral haematoma did not 
produce a local density its presence could be inferred and the 
appropriate surgical procedure carried out. In the 90 cases 
without EMI scan evidence of a haematoma, the subsequent 
clinical course confirmed this to be correct. 

It is concluded that computerized transaxial tomography is 
a reliable method of diagnosing acute traumatic intracranial 
haematoma. 


37. Perforated peptic ulcer in the West of Scotland 
1964-73 

C. MACKAY and HELEN P. MACKAY, Usiversity Depari- 
ment of Surgery, Western Infirmary, Glasgow 


This survey updates the data reported for 1924-63 (Hlingworth 
etal., 1944; Jamieson, 1955; MacKay, 1966). All hospitals who 
received surgical emergencies were visited. Information was 
extracted from theatre books and case and post-mortem 
records. A total of $439 perforations occurred compared with 
5343 in the previous decade. and the anaual incidence has 
remained remarkably constant. 

The male to female ratio, which declined steadily from 1934, 
has continued to fall and was 4-4: 1 for 1964-73, This ratio 
showed a significant difference with age, being 15-1: 1 for 
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patients under 40, 8:2 : 1 for the 40-70 group and 4-8 : 1 for 
those over 70 (P<0-01). | 

The ratio of pyloroduodenal to gastric perforations has 
continued to decline and was 8-8 : 1, a significant fall from the 
previous decade. 

More perforations occurred in January, because of a peak 
around New Year, and the incidence declined in the autumn 
(P<0-01). In males the incidence increased over the week to 
reach a peak on Fridays and Saturdays (P<0-01) and over the 
day to peak at about 17.00 hours; these trends were not 
observed in females. 

Mortality has not declined and was 11 per cent for pyloro- 
duodenal perforations and 27 per cent for gastric perforations. 
As expected, mortality increased with the age of the patient 
and delay in surgicaPintervention. 


ILLINGWORTH C. F. W., SCOTT L. D. H. and JAMIESON R. A. (1944) 
Acute perforated peptic ulcer—Parts 1 and 2. Br. Med. J. 
2, 617—620, 655—658. 

JAMIESON R. A. (1955) Acute perforated peptic ulcer—frequency 
and incidence in West of Scotland. Br. Med. J. 2, 222-227. 

MACKAY C. (1966) Perforated peptic ulcer in the West of 
Scotland: a survey of 5343 cases during 1954—63. Br. 
Med. J. 1, 701—705. 


38. Primary breast cancer: identification of poor 
prognosis 

R. W. BLAMEY, C. R. ELSTON, C. J. DAVIES and B. PRESTON, 
Department of Surgery, University of Nottingham 


Bone scanning has attracted attention as the best method for 
the detection of occult metastases in breast cancer; its practical 
use in this way would seem to be in identifying the patients 
with & particularly poor prognosis. In this study bone scanning 
at the time of mastectomy has been compared with other 
prognostic factors. 

_The study includes 50 patients who have been followed up 
for more than 1 year after mastectomy. Simple mastectomy and 
triple node biopsy—axillary, apical and internal mammary 
(IM)—were carried out, and the patients were examined at 3- 
monthly intervals. Tumour diameter. was measured on the 
freshly cut tumour; tumours have been graded histologically. 
*Tc™-polyphosphate was used for the scans, on an Ohio- 
nuclear model 84 linear scanner. 


? No.of No. with clinically 
patients apparent metastases 
Total 50 9 
Scan positive or equivocal 9 Nil 
Apical or IM node involvement 11 7 
Tumour size >5 cm 12 4 
Histology erade III 25 3 


These results suggest that patients with a particularly poor 
prognosis are best identified by lymph node status. 


39. Heparin levels in patients undergoing hip surgery 


J. STAMATAKIS, S. SAGAR, A. F. HIGGINS, D. P. THOMAS 
and v. v. KAKKAR, Department of Surgery, King's 
College Hospital Medical School, London 


Sixty-four patients undergoing total hip replacement were 
investigated for the presence of deep vein thrombosis (DVT). 
Of 29 control patients, 20 (72 per cent) developed DVT detected 
by the !**[-fibrinogen test and venography, while the incidence 
in 35 patients who received low doses of heparin was 42 per 
cent. Plasma heparin levels were measured in 25 patients who 
received 5000 i.u. of calcium heparin 2 hours before surgery, 
with the same dose repeated 8-hourly thereafter for at least 7 
postoperative days. Blood samples were taken before, during 
and for 5 days after operation. Over 50 per cent of the samples 
taken 4 hours after a subcutaneous injection of 5000 i.u. had 
no detectable plasma heparin; in none of the remaining samples 
did the level exceed 0-04 u./ml. In patients who developed DVT 
the overall mean heparin level was only 0:01 u./ml and this was 
significantly lower than the level in the patients who did not 
develop DVT (P « 0-025). 
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It is concluded that a regimen of 5000 i.u. 8-hourly does not 
give sustained plasma heparin levels after total hip repacement, 
which may in part explain the reduced effectiveness of low dose 
heparin in preventing DYT in patients undergoing hip surgery. 


40. Bran tablets in the treatment of diverticular disease 
I, TAYLOR and H. L. DUTHIE, University Surgical Unit, 


Sheffield Royal Infirmary 


Cereal fibre has been effective in treating diverticular disease 
but the most useful form has still to be decided. The present 
study compared bran tablets (Norgine) with a bulk-forming 
agent (Normacol) or a high residue diet (HRD) in 20 sympto- 
matic patients with diverticular disease. 

Before and after 1 month of each treatment, assessments 
were made of symptom score, stool weight, transit time, 
percentage colonic motility and electrical activity. Symptoms 
improved with all three treatments and bran tablets were most 
effective. Stool weight increased significantly with bran tablets 
and HRD but not with Normacol (control 76+7:1 (s.e.m.) g, 
HRD 125+10-1 g, bran 121+7:3 g, Normacol 83+10°8 g). 
Transit time decreased significantly with all three treatments 
and to the largest extent with bran tablets (control 924- 8:6 h, 
Normacol 75--11:3 h, HRD 80+9-4h, bran 55-- 6:1 h). Per- 
centage motility decreased significantly only with bran tablets 
(control 14-2 -3:1 per cent, bran 6-5--0-8 per cent, P « 0:002). 
The rapid electrical rhythm typical of diverticular disease was 
found in 14 patients before and 7 after treatment. Bran tablets 
form an acceptable and effective form of treatment for 
diverticular disease. 


41. Anal pressure before and after haemorrhoidectomy 
R. H. S. LANE and G. CASULA (A. G. PARKS), St Mark’s 
Hospital, London 


The resting anal canal pressure in patients with haemorrhoids 
has been shown to be significantly higher than normal and that 
this abnormality disappeared after manual anal dilatation 
(Hancock and Smith, 1974). It was suggested that haemorrhoids 
were associated with abnormal activity of the internal sphincter. 

In this study the resting anal canal pressure has been 
investigated in patients with haemorrhoids before and after 
haemorrhoidectomy, and in 12 matched controls. Pressure was 
measured at 0-5-cm intervals, up to a distance of 5 cm from 
the anal verge, by a perfused open-ended catheter connected to 
a pressure transducer. 

The patients with haemorrhoids had significantly higher 
resting pressures preoperatively than the controls (P« 0-05, 
Hotelling’s 7?test). Eight days after haemorrhoidectomy, with- 
out manual dilatation, the pressures were significantly reduced 
(P « 0-01). One month after haemorrhoidectomy the pressures 
had risen to a level which was unaltered 5 months later. These 
pressures were less than before haemorrhoidectomy and did 
not differ significantly from that of the controls. 

These findings suggest that the raised anal canal pressure in 
patients with haemorrhoids may be the result of the presence 
of the haemorrhoidal masses rather than any internal sphincter 
abnormality. 


HANCOCK B. D. and SMITH K. (1974) The internal sphincter and 
haemorrhoids. Br. J. Surg. 61, 919. 


42. Functional evaluation of the jejunal segment as an 
oesophageal substitute 
J. CLARK, A. W. HALL, A. R. MOOSA and D. B. SKINNER 
(R. SHIELDS), Departments of Surgery, Universities of 
Chicago and Liverpool 


Two reports have proposed that jejunal segments function as a 
sphincter substitute in distal oesophageal reconstruction 
(Skinner and Merendino, 1955; Moylan et al., 1970). In the 
present study 4 rhesus monkeys survived distal oesophageal and 
proximal gastric resection and short segment isoperistaltic 
jejunal interposition. A thread guide allowed repeated three- 
lumen-perfused catheter manometry, performed with no 
abdominal compression, with continuously applied abdominal 
compression of 30mm Hg and after propantheline hydro- 
bromide 1-25 mg/kg of body weight intravenously. The 


anastomoses and diaphragm were located by simultaneous 
manometry and fluoroscopy. Modified standard acid reflux 
tests were performed and results expressed as reflux episodes 
out of 10 tests. The mean reflux score preoperatively was 


in the mid-supradiaphragmatic jejunum. The drop in pressure 
to intrathoracic level and respiratory inversion point coincided 
at the oesophagojejunal anastomosis in 3 animals (69/96 traces) 
and at the diaphragm in 1 (20/24 traces). In all the animals the 
pressure drop was at the oesophagoiejunal anastomosis during 
abdominal compression. 


altered by propantheline--20-4-:-2:2 mm Hg (54/96). 

In jejunal interpositions there is a barrier to gastro- 
oesophageal reflux at the diaphragm. The oesophagojejunal 
anastomosis is a pressure barrier when abdominal pressure is 
raised. [Increased reflux does not result from reduced tone in 
the interposition. 


MOYLAN J. P., BELL J. W., CANTRELL J. R. and MERENDINO K. A. 
(1970) The jejunal interposition operation: a follow up on 
seventeen patients followed 10-17 years. Ann. Surg. 172, 
205-211. 

SKINNER H. H. and MERENDINO K. A. (1955) An experimental 
evaluation of an interposed jejunal segment between the 
esophagus and the stomach combined with upper gastrec- 
tomy in the prevention of esophagitis and jejunitis. Ann. 
Surg. 141, 201-207. 


43. The effect of reversed jejunal segments on the 
myoelectrical activity of the small bowel 

J. F, O'LEARY and T. P. J, HENNESSY, Departments of 
Surgery, University College, Cork, and Trinity College, 
Dublin 


Antiperistaltic jejunal segments have been used for the control 
of diarrhoea after vagotomy and massive small bowel resection. 
Their mode of action is not clear but it has been suggested 
(Sawyers and Herrington, 1971) that the slowing in transit time 
is brought about by retroperistalsis within the reversed loop. 
Because of the association between motility and basal electrical 
rhythm (BER), the changes occurring in the BER after reversal 
of a 10-cm jejunal loop have been studied in 5 mongrel dogs. 
Recordings were obtained at weekly intervals in awake, fasted 
and fed animals over an 8-week period. 

After reversal there was slowing of the BER within the 
segment from a mean of 18:2 4 1-5 (s.e.m.) cycles/min to 12:6 = 
2:8 cycles/min. The direction of the BER within the reversed 
segment was predominantly orad. 

In the small bowel distal to the segment slowing of the BER 
cycles/min. In 60 per cent of the recordings there was retro- 
grade conduction of the impulse in the distal small bowel. 

It is suggested that the braking effect of segmental reversal 
is not only due to changes within the segment but also due to 
alterations in the motility pattern of the small bowel distal to 
the segment. 


SAWYERS J. L. and HERRINGTON J. L. (1971) Anti-peristaltic 
jeiunal segments for control of the dumping syndrome 
and post-vagotomy diarrhoea. Surgery 69, 263—267. 


44. The effect of consistency of a meal on the rate of 
gastric emptying 

D. G. OSTICK, K. HOWE and D. J. COWLEY, Department 
of Surgery, University Hospital of South Manchester, 
and Department of Medical Biophysics, University of 
Manchester 

Isotope labelling of different components of a meal has enabled 
investigation of the possibility that meals of different consis- 
tency empty from the stomach at different rates. 
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Meals of three different consistencies were followed in 5 
healthy volunteers using a gamma-camera method which was 
adapted to monitor two isotopes simultaneously (Hancock et 
al., 1974). The meals were: (1) liquid, milk labelled with !?IEnm: 
(2) semi-solid, porridge labelled with ""Tc* sulphur colloid; 
(3) solid, poached egg labelled with *"Tc'». Meals (1) and (3) 
were consumed and monitored simultaneously, and meal (2) 
on a separate day. 


* Activity remaining in the stomach 
(mean s.d.) 


20 min 45 mir 70 min 
Milk 64 :- 10-2 $2 ]1-4 312-5 66 
Porridge 81-- 68 563. 5-3 373. 61 
Egg 965 21 83.- 9:8 66103 


The differences in emptying rates between meals of different 
consistency were highly significant except between liquid and 
semi-solid after 45 minutes. In in vitro tests she liquid milk and 
solid egg remained easily separated after 14 hours’ mixing 
with gastric juice, Tew sulphur colloid beund firmly to the 
porridge, but the meal became a homogeneous gruel when 
mixed with gastric juice. 

In health, the rate of gastric emptying is influenced by the 
consistency of a meal; liquids, semi-solids and solids empty at 
different rates. 

HANCOCK B. D., BOWEN-JONES E., DIXON R., DYMOCK L w. and 
COWLEY D. 3. (1974) The effect of Metoclopramide on 
gastric emptying of solid meals. Gur 15. 462—467. 


45. The significance of direct measurements of pyloric 
function in man > 

A. G. JOHNSON, CATHERINE BULLEY and C. J. €. KIRK, 
Department of Surgery, Charing Cross Hospital 
Medical School, London 


Pyloric function can be assessed indirectly be a pyloric regurgi- 
tation test or by various measurements of gastric emptying, 
but these depend on many other factors. 

Direct measurements of pyloric pressure have been made 
using the Honeywell motility probe (model 31; external 
diameter 4mm) with synchronous, linked X-ray scragning 
(Johnson et al., 1973). Recordings were made: (1) when the 
transducers were pulled slowly across the resting pylorus, and 
(2) with a transducer stationary in the pyioric canal during 
antral and duodenal contractions. Barium satine was introduced 
to locate the pylorus and observe movement of duodenal 
contents. 

Ten patients, 5 with type I gastric uleers, were studied 
fasting and. without premedication and were chosen to repre- 
sent a wide variety of pyloric function. There was a wide eange 
of pull-through pressures, from 0 mm Hg in some gastric ulcer 
patients to 100 mm Hg in a patient with adult hypertrophic 
pyloric stenosis. The mean pressure in those with a ‘normal 
pylorus’ and no gastric ulcer was 6:5 mm Hg. Pyloric pressures 
recorded during progressive antral to duodenal contractions 
showed a direct relationship to the resting pressure for each 
patient. 

Interpretation of pyloric pressure measurements depends 
on knowing the transducer positions and what contractions 
are occurring in the stomach and duodenum. The large 
differences found between patients may have important clinica! 
significance. 

JOHNSON A. G., KIRK C. J. C. and MARCH C. s. (1973) Does pyloric 
competence depend on antro-duoedemal co-ordination? 
Proceedings of the Fourth International Symposium on 
Gastrointestinal Motility. Vancouver, Mitchell, pp. 505- 
513. 


46. Faecal electrolytes and motility in diverticular 
disease 

Ww. D. MITCHELL, M. A. 
Wolfson | Gastro-intestinal 


EASTWOOD and A. N, SMITH, 
Laborateries, Western 
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General Hospital, 
Clinical Surgery, University of Edinburgh 


A comparison was made of the stool characteristics of 11 
young (22-36 years) normal subjects and 14 patients (53-84 
years) with diverticular disease. Stool weight. intestinal transit 
time, daily faecal bile acids and faecal sodium excretion were 
not significantly different. However, the daily faecal excretion 
of potassium, calcium and magnesium was significantly less in 
the diverticular disease group (P= 0-01). 

All the diverticular disease patients had concurrent motility 
tests. There was no relationship between bile acids and colonic 
motility. There was, however, a linear correlation between the 
faecal calcium output and basal motility (r= 0:57, P< 0-05), 
with an inverse relafonship of the food-stimulated motility to 
both faecal calcium concentration (r= 0-56, P005) and 
daily excretion of faecal calcium (r = 0-62. P< 0-05). Thus. à 
low basal motility would be accompanied by a low faecal 
calcium output, which would also be associated with a high 
food-stimulated motility. These are the motility criteria of 
diverticular disease, which would therefore tend. in respect of 
moulity specifically, to confirm an = association between 
abnormal motility and a reduced faecal calcium output in 
diverticular disease. Whether this is dietary in origin or an age 
change in the electrolyte content of the stool is as yet unknown. 


47. Experimental access to hollow viscera without a 
fistula 
W. O. KIRWAN, J. B. MURPHY and M. P. BRADY, Depart- 


College, Cork 


A non-fistulous method for access to hollow viscera in experi- 
meptal animals would be of considerable value in surgical 
research. Such à method has been devised. A cannula with a 
reservoir end is implanted in such a manner that one end 
passes through the abdominal wall into the hollow viscus and 
the reservoir end lies subcutaneously under intact skin. By 
simple cutaneous needle puncture repeated access to hollow 
viscera can be obtained without anaesthesia. By this means it 
is possible to withdraw samples, inject fluids and record 
motility under physiological conditions. 

The method has been used successfully in 6 rabbits for the 
infusion of bile acids into the caecum. The method has also 
been®applied to the study of gallbladder motility in conscious 
dogs and is superior to previously reported methods (Jones 


et al, 1971). The value of the method in studying the effect of 


various stimuli on a dog's gallbladder is seen in the following 
table. 


Maximum 
» Refractory Duration wave 
period of effect height Motility 
* (min) (min) (mm Hg index 
Fatty meal 45 60 8 136 
Prostigmine 10 35 12 800 


It is believed that the method can give access to the biliary, 
gastro-intestinal and urinary tracts under physiological con- 
ditions for sampling, injecting fluids and motility recording. 
JONES D. T., ISAZA f. and WOODWARD E. R. (1971) A new method 

for measurement of gallbladder contraction in the 


48. Relationship between electrical and mechanical 
activities of the gut 

J. DAUCHEL, J. C. SCHANG, C. MENDEL and J. F. GRENIER, 
Inserm 61, Strasbourg 

The recently acquired knowledge concerning the electrical 
potentials exhibited by the intestinal muscle layers has 
stimulated investigation into the use of electromyographic 
techniques in assessing the gut motility (Daniel and Chapman, 
1963; Gonella, 1971). The aim of the present study was to 
determine the relationships between electrical and mechanical 
activities of the canine jejunum, 
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The investigations were carried out in 10 anaesthetized 
fasting dogs. A jejunal loop was exteriorized. The ciecular and 
longitudinal layer contractions were assessed by measuring 
continuously both the intraluminal pressure and longitudinal 
movements of the serosa. Electrical recordings were simul- 
taneously performed. The records were performed in the 
resting state and then after stimulation with the following drugs 
administered intravenously: methylcholine (1 mg). S-hydroxy- 
irvptamine (1 ml 10^? molar) or neostigmine (5 mg). 

In the resting state, spikes were associated with about 50 per 
cent of the circular muscle contractions. No spike activity was 
associated. with longitudinal muscle contractions. There was 
no relationship between muscle contractions and the slow 
waves, However, in the stimulated state the circular muscle 
contractions maxima were always reached during the electro- 
positive going phases of the slow waves while the longitudinal 
muscle contractions maxima occurred during the electro- 
negative going phases. Moreover, spikes were always assoctated 
with electropositive going phases. 

it was concluded that longitudinal and circular muscle 
activity is related to slow waves only after stimulation when 
contractions seem to be initiated by spike activity. 

DANIEL E. D. and CHAPMAN K. M. (1963) Electrical activity of the 
gastro-intestinal tract as an indication. of mechanical 


GONELLA J. (1971) Electromyographic study of segmentary and 
peristaltic contractions of the rabbit duodenum. Pfluegers 
Arch. 322. 217-234, 


49. Histamine receptors in human skin 

D. C. FERMONT, S. J. HAGGIE and J. H. WYLLIE, Surgical 
Unit, University College Hospital Medical School, 
London 

The cutaneous flush produced by intravenous histamine 
infusion in subjects who have received mepyramine maleate 
(i mg/kg i.m.) is known to be promptly abolished by infusion 
of histamine H., receptor anatagonists. This observation 
prompted an investigation of the effects of H, and H, receptor 
antagonists. or cutaneous flares produced by intradermal 
injections of histamine or histamine analogues in volunteers. 

The effects of & histine (an H, receptor agonist) and 4- 
methylhistamine (an H, receptor agonist) were respectively 
antagonized by mepyramine and metiamide. On the other hand, 
mepyramine produced only a partial reduction in the size of a 
histamine-induced flare. A combination of mepyramine and 
metiamide almost abolished the histamine response. but 
metiamide alone had little effect. 

These findings are interpreted as evidence for a mixed 
histamine receptor population in human skin and have raised 
the possibility of using H, receptor antagonists therapeutically 
in conditions where there is a pathological alteration in the 
tone of small blood vessels. 


S0. Stimulation of intestinal propulsion by lowered 
intraluminal pH 

A. BENNETT and K. G. ELEY (J. G. MURRAY), Department 
of Surgery, King's College Hospital Medical School, 
London 


In lactase-deficient subjects lactose forms acidic products in 
the colon and the pH may reach 3-5. It has been inferred 
(Weijers et al., 1961) that the acids stimulate propulsion. and 
experiments in isolated intestine of the guinea-pig support 
this possibilitv. Peristalsis was measured by a method similar 
to that previously described (Bennett et al., 1968), using 
bicarbonate-free Krebs solution intraluminally. Lactic acid in- 
fused intraluminally lowered the pH (3-6), and increased ileal 
peristaltic propulsion of fluid by 21 per cent (0-80) (median 
and semiquartile ranges. 20 observations in 8 experiments). 


Both these responses were significantly greater than after 
control injections of sodium lactate or bicarbonate-free Krebs 
solution. (2P- 0-006). In the colon as well. propulsion was 
stimulated by lowering the pH to 3:5-5 with lactic acid (27 per 


Besides explaining a mechanism for diarrhoea with lactose 
in lactase deficiency. these results also suggest a similar 
mechanism for laxation by lactulose. a synthetic non-absorbed 
disaccharide which forms acids in the colon. Furthermore. 
entry of acid into the jejunum might contribute to diarrhoea in 
the Zollinger-Ellison syndrome. 


BENNET A., ELEY K. G. and SCHOLES G. B. (1968) Effect of 
prostaglandins E, and E, on intestinal motility in the 
guinea-pig and rat. Br. J. Pharmacol. M. 639—647. 

WENERS H. A., VAN DE KAMER J. H., DICKE N. K. and DSSELING J. 
(1961) Diarrhoea caused by deficiency of sugar splitting 
enzymes. deta Paediatr. Scand. 80. 55—71. 


51. The use of hydroxyproline excretion in the early 
detection of bone necrosis 

C. R. WEATHERLEY, G. DALE, J. MCGURK and D. N. 
WALDER, Departments of Surgery and Clinical Bio- 
chemistry, University of Newcastle upon Tyne 


The incidence of aseptic necrosis of bone in divers may be as 
high as 77 per cent (Nagai and Ibata, 1965). Prevention of the 
sequelae of this sometimes crippling condition is hampered by 
the delay in its detection. Radiological changes are not seen 
until at least 3 months after the causal incident (Walder, 1975). 

Cox (1973) used glass microspheres injected at operation 
into the external iliac artery to produce lesions of aseptic 
necrosis in the ipsilateral femurs of rabbits. There were delavs 
of 3-8 weeks in the radiological appearance of these lesions. 
In order to establish a method for the earlier detection of bone 
necrosis, the 24-hour excretion of hydroxyproline was measured 
using this model. Eleven rabbits were injected with a saline 
suspension of glass microspheres while 7 control animals were 
injected with saline only. All the animals were killed on the 
twentieth postoperative day and the femurs excised, X-raved 
and then examined histologically. 

An increased excretion of hydroxyproline was observed in 
all the rabbits that developed histological changes in bone. 
This increase, which was statistically significant (P« 0-01), was 
detectable by the end of the fifth postoperative day. No X-ray 
changes developed in the period of study. It is suggested that 
the estimation of urinary hydroxyproline might be a useful 
indicator of occult bone necrosis. 

COX P. T. (1973) Simulated caisson disease of bone. Proceedings 
of First Annual Scientific Meeting of the European Bio- 
medical Society 9, No. 3, pp. 520-524. 

NAGAI S. and IBATA H. (1965) X-ray studies of aseptic bone 
necrosis in decompression sickness. Rinsho Hoshasen 10, 
72. 


WALDER D. N. (1975) Bone necrosis in divers. Proceedings of 


Fourth World Congress of Underwater Activities. 


52. Amino acid infusion following surgery 
B. J, ROWLANDS and R. G. CLARK, University Surgical 
Unit, Northern General Hospital, Sheffield 


Isotonic amino acid solutions give effective nutritional support 
to patients who are adapted to starvation with significant 
ketosis (Blackburn et al., 1973), and have been suggested as an 
alternative to conventional intravenous therapy following 
surgery. 

Two groups of 6 patients received either L-amino acid 
solution (70 g/l) to supply 0-23 g N kg! body weight day ^! or 
5 per cent dextrose (400 kcal day ~'), for 4 days from the first 
postoperative morning. The regimens were given from 08-00 
to 00-00 h. both groups receiving 0-9 per cent saline overnight. 
Basal (09-00 h) and stimulated (16:00 h) samples were taken 
each day for estimation of plasma %-hydroxybutyrate, immuno- 
reactive insulin (IRI) and non-esterified fatty acid (NEFA). 


(P« 0-001). Subsequently, patients receiving the amino acid 
solution maintained basal and stimulated levels above 0-2 
mmol/l, whilst they returned to normal in patients receiving 
dextrose. Significant elevations of IRI (P 0-005) and depres- 
sions Of NEFA (P001) occurred during infusion in both 
groups. Negative nitrogen balances over the infusion period 
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group and 0:17 -O 01 g N kg body weight day? 
dextrose group. 

Amino acid solutions alone have no clear advantage over 
conventional intravenous therapy in the immediate post- 
operative period and do not produce nitrogen equilibrium. 


in the 


BLACKBURN G. L., FLATT J. P., CLOWES G. H. A. and O'DONNELL 
T. F. (1973) Peripheral intravenous feeding with isotonic 


53. Serious haematological abnormalities following 
intra-operative autotransfusion in the éog 

R. M. STILLMAN, W. W. WREZLEWICZe E. STANCZEWSKIE, 
L. CHAPA, M. J. FOX and P. N. SAWYER, Department of 
Surgery, Downstate Medical Center, Brooklyn, New 
York 


Although patients having even moderate volumes of blood 
autotransfused show a significant loss of celular elements and 
coagulation factors (Brener. 1974), animal studies have 
demonstrated little or no haemotological Gamage (Klebanolf 
et al.. 1970). In spite of this apparent discrepancy. the aim of 
the present study was to create a canine moce! reproducing the 
adverse effects of autotransfusion in order to attempt to 
localize the destructive influence. 

Fourteen heparinized dogs were autotraasfused with from 
1-5 to 6 times their calculated blood volumes. Five animals who 
were retransfused with 12 litres from an intraperitoneal bleed 
had marked decreases in all cellular elements, haematuria and 
a large (82 per cent) drop in fibrinogen. All these animals died 
within 12 hours and post-mortem examination revealed 
evidence of disseminated intravascular coagulopathy. The 
dogs in which smaller volumes (3-6 litres} were recyeled 
showed similar but less devastating changes. Haematocrit and 
platelet count dropped by 50 per cent and fibrinogen by 20 per 
cent. A leucocytosis of about 30 000 occurred within 24 hours. 
Autotransfusion of salvaged blood which was not allowed 
extravascular tissue contact significantly lessened these adverse 
effects. 

It is concluded that: (1) the risk of cellular destruction and 
defibrination in large volume intra-operative autotransfusion 
is significant and must be weighed against its potential benetits 
in each individual case, and (2) red cell and platelet damage 
results primarily from extravascular tissue contact and ole. 
fore unavoidable. 


BRENER B. J. (1974) Autotransfusion—sate at any speed? 
Arch. Surg. 108. 761. 

KLEBANOFF G., PHILLIPS J. and evans w. (1970) Use of a 
disposable autotransfusion unit under varying conditions 
of contamination. Am. J. Surg, 120, 351-354, ee 


54. Anterior pituitary function during cardiopulmdhary 
bypass 

K. M. TAYLOR, W. F. BREMNER, C. E. GRAY, L G. 
RATCLIFFE and w. H. BAIN, Cardio-thoracic Surgical 
Unit, Glasgow Royal Infirmary, and Radio-immuno- 
assay Unit, Stobhill General Hospital, Glasgow 


The presence of submaximal adrenal secretion of cortisol 
during extracorporeal circulation (ECC) has previously been 
reported (Taylor et al.. 1974). In the present study the response 
pattern of ACTH was determined in 10 consecutive patients 
undergoing open heart surgery using normothermic non- 
pulsatile bypass and in 6 control patients andergoing closed 
mitral valvotomy. The mean age of the population was 38:9 
years (range 28-57) and the mean weight 64:8 kg (range 49- 
76). Plasma ACTH levels were determined serially by radio- 
immunoassay (Rees et al.. 1971). 

In all the patients studied plasma ACTH levels fell during 
ECC from a mean pre-ECC primary peak of 223; 38:4 (s.6.) 


ngil to an end-ECC level of 76 = 15-02 ngil. Within 1 hour of 
resumption of normal circulation, a marked secondary ACTH 
response occurred (mean 338 + 41-69(s.em.)ng/i. Plasma 
ACTH levels in the control valvotomy pagrenis showed the 
typical single peak ACTH stress response (F= 0-01). 
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In a further group of 6 bypass patients, stimulation of the 
hypothalamic/anterior pituitary axis was performed by 
injecting 500 ug of thyrotrophin-releasing hormone (TRH) 
midway through the period of ECC. A delayed subnormal 
response was seen in all the patients. TRH tests performed in 4 
control valvotomy patients showed the normal rapid TRH 
response pattern (P 0-01). 

It is concluded that during non-pulsatile heart-lung bypass 
plasma ACTH falls progressively to non-stress levels and that 
this phenomenon occurs as a result of generalized anterior 
pituitary functional depression. 


REES L. K., COOK D. M., KENDALL J. 
R. M., RATCLIFFE J. G. and KNIGHT R. 
immunoassay for rat plasma ACTH. 
254-261. 

TAYLOR K. M., JONES J. V., WALKER M. $., RAO L. G. S. and BAIN 
w. H. (1975) Changes in plasma cortisol levels during 
cardio-pulmonary bypass. Br. J. Surg. 62, 158. 


W., ALLEN C. F., KRAMER 
^. (1971) Radio- 
Endocrinology 89, 


55. The positive influence of aldosterone on depression 
of the reticulo-endothelial system in severe burns 

H. D. SEITZ and E. KOCHNLEIN, Department of Surgery, 
Medical School of Hanover, West Germany 


In recent years there have been several reports about the 
positive effect of aldosterone in burns. The aim of the present 
study was to test this effect in animal experiments. 

Third degree scald burns were produced by hot water (90 C) 
on 450 male albino rats. It is known that the phagocytic 
activity of the reticulo-endothelial system (RES) decreases 
significantly after such burns. The carbon clearance test of 
Biozzi was used to measure the phagocytic activity. In un- 
treated burns a significant blockade of the RES takes place in 
the first 12-24 hours after the burn which manifests itself in à 
decreased phagocytic activity. The test was performed on 60 
animals who did not receive any treatment, and 80 animals 
treated with aldosterone 0-4 mg/kg i.v. and 0-6 mg/kg s.c. 1 
hour after the burn. A third group of 80 unburned animals was 
treated with aldosterone. In the final group the mortality of 
burned animals whose RES was blocked with colloidal carbon 
solution before burning was determined with and without 
treatment by aldosterone. 

The administration of aldosterone increases the phagocytic 
actigity of the RES significantly in such a manner that the 
phagocytic activity is greater than in the unburned control 
animals. However. aldosterone shows this effect only on a 
damaged RES. The administration of aldosterone to unburned 
animals produced no difference in the phagocytic activity in 
comparison with the untreated animals. Medication with 
aldosterone reduced the mortality under the same experimental 
conditions from over 90 to 20 per cent. There was an effect on 
the activity of the RES as well as on the survival time. The 
causes of this effect are unknown; further experiments are 
being undertaken. 


56. Viability of skin flaps 
P. M. STELL (R. SHIELDS), Department of Otorhinolaryn- 
gology, University of Liverpool 


Three postulates have been put forward concerning the length 
of skin flaps which can be raised safely: 

1. The flap should not be longer than its width (Gillies, 
1920). 

2. All flaps will survive to the same length irrespective of 
their width (Milton, 1970). 

3. The survival of a skin flap is dictated by its area to width 
ratio (Milton, 1970). 

These concepts have been investigated by studying the 
surviving lengths of skin flaps raised on the pig. These flaps 
were designed of such a length that their distal part became 
necrotic. The relationship between surface area and base of 
skin flaps was studied by comparing the surviving areas of 
rectangular against triangular flaps of the same size of base. 
The length to breadth ratio was studied by using groups of 
flaps of four different sizes of base (20, 30, 40, 50 mm). 

The results showed that the surviving area of a triangular 
flap is approximately 60 per cent of that of a rectangular flap 
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of the same size of base, so that the viability does not appear 
to be dictated by area to base ratios. Increasing the@ize of the 
base of a flap led to a significant increase in the surviving 
length, which conflicts with Milton's hypothesis that the 
surviving length is constant irrespective of width. When the 
surviving length was plotted against width of base, a hyperbola 
was obtained. It appears, therefore, that although the surviving 
length of a skin flap ts dictated by its width, this relationship is 
not linear. Furthermore, there is an upper limit of surviving 
length, beyond which a flap will not survive, irrespective of the 
size of the base. 
GILLIES H, (1920) Plastic Surgery of the Face. London, Hodder 
& Stoughton, p. 22 
MILTON S. H. (1970) Pedicled skin flaps: the fallacy of the 
length : width ratio. Br. J. Surg. 87, 502-508. 


57. Acute illness—an important cause of venous 
thrombosis and pulmonary embolism 

M. TESSA MORRELL, The General Hospital, 
under-Lyne. 


Ashton- 


Most papers read to this Society on the subject of venous 
thrombosis have been about studies of patients aged over 40 
years submitted to planned operations, and a comparison has 
not been made with the remaining hospital population. Thus. 
factors influencing the incidence of thrombosis may have 
escaped notice. 

In a prospective epidemiological study of 6703 general 
medical and surgical patients thrombosis and embolism were 
diagnosed clinically by careful daily observation. 

An important finding was that the incidence of thrombosis 
and embolism of 750 (16-5 per cent) in 4537 patients admitted 
as emergencies was markedly greater than that of 218 (10:1 
per cent) in 2166 admitted from the waiting list (P: 0-001). In 
emergency patients the incidence was similar whether or not 
operation had been performed-—289 (17.3 per cent) in 1670 with 
operation; 461 (16:1 per cent) in 2867 without operation—but 
in waiting list patients operation resulted in a significantly 
increased incidence—-200 (10-7 per cent) in 1854 with operation; 
18 (5:8 per cent) in 312 without operation, P< 0-001, 

The major difference between emergency and waiting list 
patients is that the former are already acutely iH whereas the 
latter are made so by operation. It is suggested that acute 
illness is an important cause of venous thrombosis and 
pulmonary embolism. 


58. Effect of hormones on the maintenance of human 
breast carcinomas in organ culture 

J. R. W. MASTERS, KATHRYN SANGSTER and I. 1. SMITH 
(A. P. M. FORREST), Departments of Clinical Surgery 
and Pathology, University of Edinburgh 


A test has been produced which is claimed to predict accurately 
the response of human breast tumours to hormonal therapy 
(Flax et al., 1973). Tumours were maintained in organ culture 
in the presence and absence of 17-5-oestradiol, testosterone 
and prolactin, and the degree of maintenance determined by 
(a) histological examination and (4) histochemical assessment 
of pentose-phosphate shunt activity. Of 130 tumours, 68 (52 
per cent) showed in vitro hormone sensitivity to one or more 
of the hormones, and the iv vitro results corresponded to the 
in vivo response (Fi ax et al., 1973). 

This test was repeated on 128 human breast carcinomas. 
Eighty per cent of the tumours were uniformly well maintained 
after 24 hours in the presence or absence of the hormones. Only 
3 tumours showed clear-cut hormone sensitivity by both histo- 
chemical and histological criteria. The variation in histo- 
chemical activity between and within control explants was as 
great as that observed between the control and hormone- 
treated explants, indicating that marginal differences in 
pentose-phosphate shunt activity may be due to the hetero- 
geneity of the tumours. It is possible that hormone sensitivity 
may become apparent after longer periods in ritro, but it is 
concluded that the technique described by Flax et al. (1973) 
has little value as a routine predictive clinical test. 


FLAX H., SALIH H., NEWTON K. A. and HOBBS J, R. (1973) Are some 
womfn's breast cancers androgen dependent? Lancet 1, 
1204-1207. 


59. Parenteral chemoprophylaxis in bowel surgery 

M. R. B. KEIGHLEY, A. R. CRAPP and J. ALEXANDER- 
WILLIAMS 

Departments of Surgery, General and Queen Elizabeth 
Hospitals, Birmingham 


Wound, intraperitoneal and bloodstream infection after bowel 
surgery is frequently due to dissemination of the normal bowel 
flora during operation (Cruse, 1973), Stokes et al. (1974) have 
advocated short term cover with two parenteral antibiotics 
which are effective against aerobic and anaerobic intestinal 
bacteria (an aminoglycoside and lincomycin respectively). 

This study has examined: (1) the influence of parenteral 
lincomycin on sepsis after bowel surgery, and (2) whether the 
addition of an aminoglycoside reduced aerobic infections. 
Ninety-three consecutive patients were allocated to three 
groups: (a) lincomycin for 5 days (33); (6) lincomycin and 
tobramycin for 24 hours (31); (c) controls receiving no anti- 
biotics (29). The groups were matched for age. administration 
of steroids and type of operation. 

In group a postoperative sepsis fell from 44 to 18 per cent 
compared with the controls (P«0:025); Bacteroides sp. was 
isolated from 10 controls but only one of the treated group 
(P0005), and there were no drug-induced complications. 
Comparing group 5^ with the controls, sepsis was reduced from 
44 to 19 per cent (P< 0-05) and there were no infections due to 
Bacteroides sp. (P< 0:005). The incidence of aerobic sepsis did 
not differ significantly between any of the groups (16-21 per 
cent). Pseudomembraneous colitis occurred in 3 patients from 
group 4 and 2 died. 

It is concluded that both 24-hour and 5-day prophylaxis with 
lincomycin reduces the incidence of anaerobic sepsis in bowel 
surgery, but that the addition of an aminoglycoside has failed 
to influence the number of aerobic infections. 


CRUSE J. E. (1973) A five year prospective study of 23,649 surgical 
wounds. Arch. Surg. 107. 206-210. 

STORES E. J., WATERWORTH P. M., FRANKS V., WATSON B. and 
CLARKE C. G. (1974) Short term routine antibiotic prophy- 
laxis in surgery. Br. J. Surg. 61, 739-742, 


60. The influence of biliary disease on the excretion of 
cephazolin sodium in human bile 

C. J. L. STRACHAN, A. R. CRAPP, S. J. A. POWIS, R. WISE 
and P. BEVAN, Departments of Surgery, Dudley Road, 
General and Queen Elizabeth Hospitals, and Depart- 
ment of Microbiology, Dudley Road Hospital, 
Birmingham 


Cephazolin sodium, a broad spectrum cephalosporin used 
extensively for urinary, respiratory and soft tissue infections. 
has been shown to reach high levels in the bile of the normally 
functioning biliary tract (Brogard et al., 1973). However, 
clinical assessment in biliary disease is lacking. This study was 
designed to examine the influence of biliary disease on serum, 
gallbladder and common duct bile levels of cephazolin follow- 
ing preoperative intramuscular injection of 1 g. 

Forty-five patients with the following types of biliary disease 
were investigated: chronic cholecystitis with either a radio- 
logically functioning (18) or a non-functioning gallbladder (12), 
acute cholecystitis (5), jaundice (7) and mucocele (3). 

The type of biliary disease did not influence serum levels 
(mean 30 mg/l), which reached a peak 1 hour after injection. 
The mean common duct bile level was 52 mg/l in non-jaundiced 
patients; in jaundiced patients it was 4 mg/l (P< 0:001). Mean 
gallbladder level was 21 mg/l in non-jaundiced patients with 
radiologically functioning gallbladders; in jaundiced patients 
it was 3 mg/l (P-—0-005). Surprisingly, the mean gallbladder 
bile level in acute cholecystitis was 25 mg/l despite radiological 
non-function. 


* 
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As the minimum inhibitory concentratior of cephazolin for 
organisms commonly found in the bile e 05-6 mef, it is 
concluded that cephazolin sodium is of sotential value in 
biliary disease, particularly acute cholecystkis. 

BROGARD J. M.. DORNER M., PINGET M. ADLOFF M. and 
LAVILLAUREIX J. (1975) The biliary excerecion of cephazolin. 
J. Infect. Dis. 331. 625-633. 


61. Effect of haemorrhage on wound healing in the rat 
F. P. MCGINN (J. FRASER), Department of Surgery, 
University of Southampton 


It has been shown that deficient woung Sealing occurs in 
association with chronic anaemia (Bains et i., 1966) and with 
hypovolaemia (Zederfeldt, 1957). The effec of haemorrhage, 
with subsequent blood transfusion, on wourd healing has not 
been studied. 

The common carotid artery was cannuleted in rats under 
Nembutal anaesthesia and the animals were heparinized. 
Blood (0-1 ml/kg body weight) was removed from the circula- 
tion and restored at either 4 or 60 minutes. Abdominal wounds 
were made in the rats immediately after the slood volume had 
been restored. The strength of neck and asdominai wounds 
was estimated after 7 days. 

There was no significant difference between the breaking 
strength of the skin wounds of control rats and rats which had 
been bled for 4 minutes (P 7 0-8). Abdominal wound bursting 
pressures were also similar (P 0-3). Rats im which blood was 
restored after 60 minutes had a significant reduction in the 
breaking strength of neck skin wounds (P< 3-001). abdomunal 
skin wounds (P 0:01) and the bursting pressure of abdominal 
laparotomy wounds (P 0-01). 

Loss of 13 per cent of the blood volume. if replaced after 
30—60 minutes, has a deleterious effect upon wound healing at 
7 days. 


+ 


BAINS J. W., CRAWFORD D. T. and KETCHAM A.S. (1966) Effect of 


chronic anaemia on wound tensile strength. Correlation 
with blood volume. total red blood cell volume and 
proteins. Aan. Surg. 164, 243-246. 

ZEDERFELDT B. (1957) Studies on wound healing and trauma, 


with special reference to intravascular aggregation of 


erythrocytes. Acta Chir. Scand. (Suppl, 224). 
e 


62. Factors which determine the rate cf disappearance 
of sperm from the ejaculate after vasecsomy 

BRENDA SPENCER and D. CHARLESWORTH, Department 
of Surgery, University of Manchester 


Little information is available about either the time rgquired to 
become aspermic after vasectomy or what determines the rate 
of disappearance of sperm from the ejaculate. One study qn 13 
patients has been accepted widely (Freund and Davis. 1969}, 
and the effect of age has been largely ignorec. 

A group of 831 patients was studied; all the operations were 
performed by the same surgeon and all were complete. A 
relative measure of the number of emissions vas obtained from 
the average weekly frequency of coitus and che time taken to 
reach aspermia, Samples were examined aad sperm counts 
performed every 4 weeks from 3 months after operation until 
aspermia was confirmed. 

Correlations show that the number of semen counts, age and 
frequency of coitus are interrelated. Partial correlations. 
controlling for frequency of coitus, show age and the number 
Of semen tests to be correlated (7 = 02606, P = 0-001}. Con- 
trolling for age, frequency and the number of tests do not 
correlate (r= 00638, P= 0-077). The average number of 
semen tests required at each age can be predicted from a 
regression analysis. 

The patient's age should be considered shen counselling 
about the time taken to become sterile. 

FREUND M. and Davis J. E. (1969) Disapsearance rate of 
spermatozoa from the ejaculate following vasectomy. 
Fertil. Steril. 20, 163-170. 
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Reviews and notices of books 


Liver Regeneration after Experimental Injury 
Edited Rainer Lesch and Werner Reutter. 180 « 2535 mm. Pp. 
364 4 x. Hlustrated. 1975. New York: Stratton. $26.75. 


Tuis volume is the published version of a workshop on experi- 
mental liver injury in which many aspects of liver regeneration 
were considered by avorkers from different countries. 

The papers are grouped together in the following sections: 
(1) the structure and kinetics of liver regeneration, (2) bio- 
chemical changes that occur and (3) mechanisms that regulate 
the regeneration. It is common knowledge that following 60 or 
70 per cent resection of the liver, regeneration rapidly takes 
place until the liver size and function are back to normal. 
usually within 3-6 months. This simple observation is still very 
poorly understood. Obviously, in the course of this regenera- 
tion there is an increased mitotic rate of liver cells and also, 
interestingly, of Kupffer's cells and endothelial cells. It seems 
clear from the studies reported here that Kupffer’s cells are 
quite distinct from endothelial cells, and many of these liver 
macrophages divide in situ, though it is possible that additional 
Kupffer's cells may come in from blood monocytes and attach 
themselves to the liver. 

After reading through much rather complicated bio- 
chemistry, the reviewer found refreshing the paper by Starz! 
and Putnam, in which simple surgical models in the dog were 
used to study regeneration. They provided evidence that 
pancreatic hormones, particularly insulin, are important in the 
regenerative process. The story, however, is certainly not 
simple and is a long way from final clarification and agreement 
amongst the experts. 

The book would be of value to all research workers in this 
field, but is scarcely suitable reading for an active practising 
surgeon unless liver injury is one of his main interests. 

R. Y. CALNE 


Recent Advances in Orthopaedics No. 2 
Edifed B. MeKibbin, Cardiff. 155 x 240 mm. Pp. 279 ciii. 
Ilustrated. 1975. Edinburgh: Churchill Livingstone. £8. 


Tus is the second in the series Recent Advances in Orthopaedics 
and a notable successor to the first, excellent volume. There 
are, of course, many subjects which could be included within 
this title, but the editor, Professor B. McKibbin, has chosen 
particulasly well. 

There is a most important contribution from lan Macnab of 
Torento on the surgical treatment of degenerative disc disease. 
Few orthopaedic surgeons know more about this difficult 
problem. and it is also written clearly and concisely. 

M. A. R. Freeman has an excellent contribution on the basic 
principles which should guide the design of joint prostheses. 
Freeman is an authority on this difficult problem, which 
requires both mechanical and biological principles in the 
solution of the many problems. S. A. V. Swanson has contri- 
buted ‘Lubrication in joints’, which is related to the same 
subject. 

With the availability of cryoprecipitate Factor VIH, haemo- 
philiacs now survive longer and the frequency and severity of 
their orthopaedic complications are thus made manifest. 
Oxford is one of the orthopaedic centres which has established 
a special unit for these patients. G. Bentley and Professor R. B. 
Duthie have a most useful chapter on the care of their relatively 
new problems. 

Arthroscopy of the knee, microsurgery in the treatment of 
injuries, 'immediate' prosthetic fitting and early walking for 
below-knee amputees and silicones in hand surgery are other 
subjects dealt with by this group of expert authors. 

All the contributions are worth reading and provide ready 
access to present day knowledge on a wide range of developing 
areas in orthopaedic surgery and bio-engineering. 

J, d. P. JAMES 
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intracranial Pressure Il. Proceedings of the Second International 
Symposium on Intracranial Pressure 

Edited N. Lundberg, U. Ponten and M. Brock. 240 x. 170 num. 
Pp. 527 & xxiv, with 184 illustrations. 1975. Berlin: Springer- 
Verlag. DM.72. 


THis volume contains synopses of 97 of the papers presented 
at the Second International Symposium on Intracranial 
Pressure held in Lund in June 1974. The abstracts are arranged 
in groups related to specific themes that were designated in 
advance for discussion at the symposium; most of them include 
short lists of selected references, some are illustrated and all 
have English language versions. No record of the discussions 
on the papers is included. The papers cover most aspects of the 
subject that are of current interest to neurological surgeons 
and physicians, anaesthetists and experimental physiologists. 
Clinicians should note, however, that the presentations relate 
mainly to raised intracranial pressure and the various forms of 
hydrocephalus, and that there is scant reference to the important 
topic of intracranial hypotension. The subject index is some- 
what cursory for a research publication, and there is no index 
of cited authors. The book will be of most use as a reference 
source for workers already familiar with the subject who wish 
to inform themselves of current research developments in 
specialized areas, although they may feel that the price is high 
for a volume of offset reproductions of typed abstracts. 
BARRY WYKE 


EEG Technology 

R. Cooper, Bristol, J. W. Osselton, Newcastle upon Tyne, and 
J. €. Shae, Chichester. Second edition. 215 x 140 mm. Pp. 
272 - xc. Hlustrated. 1974. London: Butterworths. £480. 


Tuis is the second edition of an excellent short and practical 
text, first published in 1969. The number of pages has been 
increased by 86, and at almost double the cost it is still not 
unreasonable, but a paperback format would have been easier 
on the pocket of student technicians for whom it must be 
regarded as an essential text. 

The basic technology of electrophysiological recording has 
changed little in the past few years except for the wider 
introduction of solid state equipment, and this is reflected in 
the text. Real developments are occurring in our understanding 
of EEG phenomena and particularly in signal processing. The 
authors’ handling of the latter is a model exposition in a 
confined space; on the former, the text is too thin. 

it is perhaps a little unfair to expect some comment on what 
it is all for and where it is going; in such a technologically 
dependent subject there is a tendency for the technological tail 
to wag the dog. This apart. it is splendid text which has no 
peer and should be in the hands of everyone even remotely 
connected with the practical use of the EEG. 

B. B. MACGILLIVRAY 


A Textbook of Surgical Pathology 

Sir Charles Hlingworth and the late Bruce M. Dick. Eleventh 
edition. 190 x 245 mm. Pp. 363. Illustrated. 1975. Edinburgh: 
Churchill Livingstone. £11. 


ILLINGWORTH and Dick first appeared in 1932 and since then 
it has been a standard text for candidates for the Fellowship. 
The present edition has been revised by Sir Charles Hiingworth 
with extensive alterations of all the chapters. This means that 
the text is up to date and very readable, with numerous 
references for further study. It is not a large book and provides 
a concise picture of the pathology likely to be met by the 
surgeon. It has no equal and the new edition will be vital for the 
young surgeon, as was the first edition in 1932. 


C. G. CLARK 


Diseases of Bone and Joints 


Louis LicBenstein. San Francisco. Second edition. 255 « 173 mm. 


Tuts second edition brings up to date and expands, in the same 
format, Dr Lichtenstein’s useful and informative book on bone 
and joint diseases. The subject matter covered extends through 
most classes of disease with the exception of bone tumours, 
each subject receiving emphasis according to its importance. 
The material is presented in a straightforward fashion and is 
generally a combination of clinical, radiological and patho- 
logical information. There is probably more information on 
the first two topics than on the last. but all of it is valuable to 
anyone working in these disciplines. The author'sstyle is simple, 
clear and unambiguous. There are abundant well-chosen and 
reproduced illustrations with clear legends. The book is by no 
means a large one by present-day standards, but it is not the 
author's purpose to cover in detail all the subiect matter, and 
he gives upwards of 700 references. 

The result is a book that is easy to read and that contains 
a great deal of useful information and a guide to further 
reading. The contents are a mixture of currently accepted 


views and the author's own extensive experience in the field of 


orthopaedic pathology. There are statements in the book with 
which one would wish to take issue, but is there a worthwhile 
book about which this cannot be said? This valuable book 
should be readily available to all engaged in the field of 
orthopaedics, 

PAUL D. BYERS 


Surgical Diseases of the Chest 
Edited Brian Blades, Washington. Third edition. 252: 
Pp, 818 + xii. Hlustrated. 1974. London: Kimpton. £2 


x P735 mm. 
20, 

IN a book to which many authors contribute there is inevitably 
considerable variation in the quality. of the articles; this is 
particularly noticeable in this book. In general, the chapters on 
cardiovascular surgery are good, but those on non-cardiac 
subjects are disappointing. Another disadvantage of multiple 
authorship is the risk of omission, which is demonstrated in 
this book by the total absence of discussion on the persistent 
ductus arteriosus except for reference to it in association with 
aortic coarctation. 

in the Preface the editor comments that ‘superbly trained 
young surgeons might wonder about the decision to retain the 
original material concerning empyema, lung abscess, bron- 
chiectasis and tuberculosis. No apology for including these 
subjects would be required if the presentation had been brought 
up to date, but, regrettably, much of the text is literally ‘the 
original material. 

The book starts with a brief but lucid chapter on basic 
cardiopulmonary physiology, and this is followed by an 
adequate résume of treatment in intensive care units. After a 
short and rather elementary chapter on thoracic trauma. 
abnormalities of the chest wall are reviewed, but this review is 
not well balanced; forexample, there is no discussion on Tietze's 
disease and vet there are 9 case reports in the section on the 
thoracic outlet syndrome. 

Chapter 5 on the pleura and lungs (excluding tuberculous 
disease) does not adequately portray the advances which have 
been made in non-cardiac thoracic surgery during the past 30 
years or the change in incidence of various diseases during this 
time. Initially, the reader may be surprised by the absence 
of reference to mediastinoscopy and to flexible fibre-optic 
bronchoscopy. but these are discussed in à separate chapter 
(Chapter 21), which follows the moietv on cardiovascular 
surgery. In the reviewer's opinion it would have been preferable 
to incorporate this chapter on ancillary procedures into the one 
on the lungs and pleura. 

The separate chapter on pleuropulmonary tuberculosis is 
also out of date, with the exception of the brief review of the 
use of anti-tuberculous drugs. It would have been excellent in 
1954, but not in 1974, 

The ensuing chapter on the mediastinum is also disappoint- 
ing, for example, myasthenia gravis gets scant reference, and 
surgical treatment of myasthenia is stated to be ‘currently at a 
very low ebb', although. to be fair, the editor adds a footnote 
stating that the ebb is less low in Europe. 


* 
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In Chapter 8 diseases of the oesophagus ae as well covered 
in 50 pages as such brevity will allow. This is followed by an 
adequate review of disorders associated with the diaphragm. 

The next eleven chapters cover the investigation and 
surgical treatment of the heart and large vessels, barring the 
persistent ductus which is omitted. With the exception of the 
section on diseases of the pericardium, a remarkably high 
standard is maintained throughout this pam of the book. ft 
would seem more rational to the reviewer if the article on hing 
transplantation had been placed with the chapters on lung 
disease, and also if the contributions on extracorporeal circula- 
tion and hypothermia were placed before the discussion on the 
surgical treatment of the various forms of keart disease. The 
chapter on congenital heart disease is a delaght to read, the only 
detraction being that the subject is treated almost entirely from 
the paediatrician's viewpoint, e.g. there is no reference to 
subacute bacterial endocarditis complicating ventricular septal 
defects, which is sometimes an indication for closure of a smali 
defect in an adult. The section on valve disease by Harken 
gives generous acknowledgement to the work of others but the 
conclusion that the methods of Harken are best comes through 
loud and clear. This is partially offset by the following chapter 
by Bigelow and Williams. 

The book ends with a chapter on anaesthesia for thoracic 
surgery which makes no specific reference :o anaesthesia in 
cardiac surgery and which therefore might preferably be placed 
early in the first part of the book. 

The typography is very clear and almost devoid of errors (ug 
on p. 62 should almost certainly read mg. and in the caption to 
Fig. 16-2, A` and 'B' have been reversed), The illustrations are 
uniformly of excellent quality. 

The high cost of this book will probaby preclude most 
doctors from adding it to their personal library, but it should 
be available to all those interested in ecardio?ogy so that they 
may read the section on cardiac surgery. 

D. S. TUBBS 


Recent Advances in Paediatric Surgery 3 
Edited Andrew W, Wilkinson, London. 230 « 155 mm. Pp. 220 
vili. Hlustrated. 1975. Edinburgh: Churchill Livingstone. £7. 


Tuis volume is the third in the series of Recent Advances. in 
Paediatric Surgery under the general editorship of Professor 
Andrew Wilkinson. The topics discussed in the sixteen chapters 
have been carefully chosen and include clinical genetics. 
disorders of the blood, tests of pulmonary function, intensive 
care, treatment of renal failure, cardiac surgery, spina bifida. 
ureterovesical junction, candida sepsis, anornalies of the bile 
ducts. meconium ileus, the use of mechanicai sutures. chemo- 
therapy of solid tumours and clinical immunslogy. 

All the chapters contain a wealth of infermatiom for the 
practising paediatric surgeon who is concerned with improve- 
ment in the day-to-day management of the sick infant or AAild. 
As in all multiple author books, there is variation in the 
quality of the chapters, but four can be singled out to be of 
particular merit. Dr D. J. Hatch's account of the measurement 
of pulmonary function in the infant will be of great value to 
paediatricians, physiologists and paediatric anaesthetists, The 
changing pattern in the care of newborn infants with spina 
bifida has been well reviewed by Gordon D. Stark. This 
chapter is particularly clear in outlining the ethical problems 
which are presented to the paediatric surgeon. There is an 
excellent review of the current stale in the management of 
vesico-ureteric reflux and mega-ureters by David Innes 
Williams. He also critically reviews the operations used in the 
treatment of reflux and this will be of value te both established 
paediatric surgeons and urologists, as well as those in training. 
Finally. the chapter on laryngeal disorders in children by 
Mr J. N. G. Evans is exciting, as it describes à new operation 
for the treatment of subglottic stenosis, whech is an all too 
common sequela of tracheostomies or prolenged intubation 
in infants. 

In conclusion, this book can be thoroughly recommended to 
anyone who is concerned in the care of the sick infant and child, 
and Professor Wilkinson is to be congratulated on his 
achievement. 


Jj. D. ATWELL 
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The Arthrodesis in the Restoration of Working Ability 
Edited George Chapchal. 245 « 170 mm. Pp. 233 xv, with 
281 illustrations. 1975. Stuttgart: Thieme. DM.80. 


Tuis book is a report of the proceedings of the Sixth inter- 
national Symposium on Topical Problems in Orthopaedic 
Surgery held in Lucerne in 1974. The editor states in the 
Preface that ‘It is our intention that this Symposium should 
be kept very informal. thus allowing a completely frank and 
unfettered exchange of views’. Such an approach may have 
created a stimulating symposium, but unfortunately informal! 
spoken contributions frequently lose some of their impact in 
print. If discussion took place. none appears in the book, which 
is unfortunate, for there is a great need of some commentary to 
give perspective to fhis very uneven collection of papers. 

A few contributions are well presented and a pleasure to 
read: for example, the chapter, 'Arthrodesis of the basal joint 
of the thumb’. by Th. J. G. van Rens, and also the papers on 
anterior interbody fusion of the lumbar spine, by E. Morscher 
and L. Schuman, but many oysters have to be opened before 
these few pearls can be found. Most of the contributors to the 
symposium were continental surgeons, and a glance through 
this report is of some interest in that it reveals the divergent 
trends that exist between some of the continental techniques of 
arthrodesis compared with those in common use in this 
country. The influence. for example, of the AO group is much 
in evidence. However, these few redeeming features are 
insufficient to counterbalance the triviality of the majority of 
the contributions, and this book cannot be recommended. 

JOHN CHALMERS 


Physiological Basis of Anaesthesiology. Theory and Practice 
Edited W. W. Mushin, J. W. Severinghaus, M. Tiengo and 
G? Gorini. 240 « 174 mm. Pp. 367. lilustrated. 1975. Padua: 
Piccin. No price given. 
Tuts book. which is the proceedings of an international 
seminar held in Milan in May 1973, does not really live up to the 
promise of its title. Its coverage is, in fact, rather restricted, 
and fifteen of the twenty-one chapters are devoted to respira- 
tory topics, while the section of the symposium which was 
devoted to the physiology of the nervous system (as promised 
in the Foreword) seems to have disappeared, except for an 
isolated chapter on sleep and gamma-hydroxybutyric acid. 
Nevertheless, there is much that is worth reading. and many 
of the chapters are authoritative reviews by international 
experts; for example, the chapters on chest wall mechanics by 
Jere Mead, on small airway closure by Milic-Emili. on ventila- 
tion/perfusion imbalance by J. B. West, on artificial ventilation 
of the lungs by W. W. Mushin and on bloodless methods for 
measuring cardiac output by P. E. DiPrampero. The chapter 
on shock bv G. P. Novelli is verv good, and certainly well worth 
closg study by all who have to deal with this fascinating 
condition. The chapter on the microcirculation Js disappointing. 
This is a book to read selectively, but not to buy. 
G, R. KELMAN 


The Diagnosis and Treatment of Cerebral Arterial Disease of 
*xtracranial Origin 
Edited Ronald D. Fine. Sydney, 250 « 180 mm. Pp. 20. 
Illustrated. 1975. New South Wales: Australasian. No price 
giten. 
Tuts book reviews the present views and practice of the staff of 
one of the main hospitals in Sydney in relation to strokes duc 
to disease of the neck vessels. The editor ts aware that other 
books of this type, reporting larger experiences, have been 
published in recent years, but claims that this book is slanted 
to the general practitioner or non-specialist. Certainly, there ts 
not much technical detail, sometimes disappointingly so. Its 
chief addition to the already large literature on this subject is 
the inclusion of chapters on anatomy and pathophysiology, on 
the role of spinal trauma as a provocative influence and on 
neuro-ophthalmology. There are good reference lists and the 
book provides a useful review of the subject in a fairly didactic 
fashion. 

BRYAN JENNETT 
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Current Surgical Diagnosis and Treatment 

Edited J. Englebert Dunphy and Lawrence W. 
Francisco. 184 x 260 mm. Pp. 1123. Hlustrated. 
Los Altos, Calif.: Lange. $135. 


Tuts is the second edition of a surgical text aimed at medical 
students, house surgeons and junior staff. It provides the 
essentials in relation to common surgical problems and in 
addition has a good deal of information on less common 
conditions together with references for further reading. Many 
chapters from the previous edition. have been revised or 
completely rewritten. The illustrations are generally good and 
the X-rays are of reasonable quality. 

There are a large number of contributors and inevitably this 
has resulted in some differences of style and emphasis. Never- 
theless, the editors appear to have succeeded in providing a 
degree of uniformity in chapter style which minimizes individual 
variations. 

Ht is difficult to know the place of this book in British surgery 
-the reviewer would be pleased if his students used it. 
Whether junior medical staff will find it useful remains to be 
seen. It was a pleasing text to read and it is certainly a good 
reference book. 


Par, San 
1975. 


C. G. CLARK 


Burns and Their Treatment 

FL. F. K. Muir, Aberdeen, and T. L. Barclay. Bradford. Second 
edition. 222 x 142 mm. Pp. 179 + xi. Hlustrated. 1974. London: 
Lloyd-Luke. £350. 


IN this new edition the authors have updated their excellent 
wark, first published in 1962, ta include many of the changes in 
the management of burns. 

The book is a practical guide for anyone required to treat 
burns, large or small, and should be readily available for 
reference in every accident department, but, apart from this 
use, the very readable text includes an account of the pathology 
and theory behind the practice. Alternative methods of treat- 
ment are put forward and their merits or limitations are 
discussed. In disputed areas of treatment the position is clearly 
stated and reasoned. Some of the methods may not be the last 
word in up-to-date ideas because of the time gap between 
writing. publication and this review, but they have the advan- 
tage of trial and practice. 

The text starts with the incidence and statistics of survival, 
from which it is heartening to note that since 1965 mortality 
has decreased. There follows an account of the mechanism of 
burns shock with a clear and practical system for its treatment. 
Alternative methods are carefully considered, such as the use 
of crystalloids in the first 48 hours, which is favoured in North 
America. Complications of the shock phase are described, but 
advice on the management of respiratory problems could with 
advantage be fuller. 

Clear instructions for the care of the burn wound and the 
necessary theoretical background are contained in Chapter 3. 
Newer and better antibiotics are available and these are 
discussed. The technique of grafting is described, as weil as 
‘tangential excision’, which is an innovation since the first 
edition. Alternative skin cover, for instance, lypholized pig 
skin, receives no mention, nor does the technique of meshing 
and expanding grafts. 

There follows a chapter touching on the difficult psychiatric 
aspects and emphasizing the importance of nutrition, yet mtra- 
venous feeding receives no mention. In the chapters on burns 
of special types and areas there are few changes. Notably, for 
hand burns the authors now advise splintage of the fingers in 
full extension at all the joints for a short period. Treatment of 
phosphorus and hvdrofluoric acid burns includes some new 
ideas. 

The final chapters have a new section on first aid and a 
reference to Larson's work on the prevention and treatment of 
burns scarring. The book concludes with some interesting 
proposals for the design of burns units. 

In summary this is a short and readable book packed full of 
useful advice on the management of burns, well illustrated and 
with a good selection of references. 

B. D. G. MORGAN 
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Surgery of the Liver, Pancreas and Biliary Tract 
Edited Jon S. Najarian and John P. Delaney. 225 x 160 mm. 
Pp. 658 -- xiv. Illustrated. 1975. New York: Stratton. $24.75. 


THIS book contains selected papers from the Annual Continua- 
tion Course in Surgery, 'Surgery of the liver, pancreas and 
biliary tract', held at the University of Minnesota. The holding 
of such continuation courses is a tradition at Minnesota. 
Members of the Medical Faculty contribute as well as 
distinguished guests, mainly from the United States but with 
participants from abroad, notably Sir Rodney Smith and 
Professor Sheila Sherlock. The editors state that the book is 
not intended as a comprehensive coverage for surgery of the 
liver, pancreas and biliary tract but the topics have been chosen 
to emphasize controversial and new developments. In view of 
this, it is perhaps unfortunate that the editors have attempted 
to cover quite so much ground and have produced a book, the 
contents, handsome binding and expensive nature of which 
suggest a comprehensive text. 

The book is intended to emphasize a multidisciplinary 
approach and there are excellent chapters by several physicians. 
Of these, the contributions of Hans Popper, writing on the 
pathogenesis of cholestasis and of portal hypertension, and 
Professor Sherlock, on the medical management of cirrhosis, 
are concise and outstanding. On the other hand, some of the 
medical contributors are more superflcial and much less helpful 
in their approach. In particular, the section dealing with 
differential diagnosis and investigation of jaundice fulflls less 
than the aims of the book in highlighting new developments. 
Thus, there is no mention of the use of ultrasound in the 
diagnosis of jaundice, and needle biopsy is regarded as 
'extremely safe' in patients who might have extrahepatic 
obstruction. The chapter by Professor Watson on clinical signs 
and differential laboratory aids in jaundice seems outdated and 
incomplete and gives no ordered approach to the selection and 
use of special investigations. 

Some of the chapters are of particular interest to the surgeon, 
and especially noteworthy are those discussing the use of 
drainage in biliary surgery and the chapters on pancreatitis. 
Dr B. Eiseman's re-exploration of the place of emergency 
pancreatectomy in some cases of acute pancreatitis is of special 
interest. It is a pity, however, that in this section of the book 
there is a disturbing use of the term *malignant acute pan- 
creatitis’ without clear definition of its meaning. Sir Rodney 
Smith's description of his approach to the surgical treatment of 
chronic pancreatitis is clear and precise, and the discussion on 
the various aspects of portasystemic shunting for portal hyper- 
tension are, comprehensive and valuable. In this connection 
the contribution of Dean Warren on preoperative assessment 
and choice of procedure is balanced, and his caution about the 
wisdom of emergency portasystemic shunt for variceal 
haemorrhage welcome. As he points out, blood flow measure- 
ments are of great importance and there is as yet no practical 
technique established for accurate and rapid operative 
measurements. 

Thomas Starzl’s account of his work on hepatotrophic 
factors and the size and function of the liver is persuasive, but 
it is a pity that the continuing interest in this area seems to be 
associated with a lack of appreciation that some of the experi- 
ments on which conclusions are based are open to alternative 
‘interpretation. There seems to be difficulty in separating the 
factors responsible for the size and function of the liver from 

, those which may be responsible for the fundamental mech- 
anisms controlling regenerative hyperplasia. 

‘There is a welcome contribution on the new technique of 
endoscopic retrograde choledochopancreatography, but the 
experience of the American group is relatively limited by 
comparison with their European and Japanese counterparts 
and there is nothing new in the sections dealing with these 
techniques. Indeed, several important recent advances are not 
even mentioned. 

It is a pity that in a book in which there is much of value, 
there is also evidence of hurried editing, and in some sections 
there are badly construed sentences and poorly written 
English, which leave the reader with an uncomfortable feeling. 
There are also several contributions which are no more than 
anecdotal accounts of the approach of the authors. Other 
contributions, while pointing to the fallacies of assessment of 
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the results of therapy and the inadequacy of information, then 
claim therapeutic advantage for a particular method of treat- 
ment without offering adequate evidence. This criticism 
particularly applies to the discussion on metastatic tumours of 
the liver. 

In conclusion, this book will be of interest to experienced 
specialists in the field for details of the approach of colleagues 
of international reputation and as a review of some aspects of 
the subject. However, one feels doubtful about recommending 
it for the general reader. 

L. H. BLUMGART 


Principles of Gynaecology UE 

Sir Norman Jeffcoate, Liverpool. Fourth edition. 245 x 195 mm. 
Pp. 759, with 613 Illustrations. 1975. London: Butterworths. 
£14-50. 


THE accumulated experience, knowledge, thought and wisdom 
of an exceptional teacher are gathered in this, the gospel 
according to Sir Norman. His fund of expertise is presented, 
after seven more years, as a testament. The beloved ‘principles’ 
both gain and lose as a result. The innovation of double column 
pages tires the reader's eye with extra movement and decreases 
ease of reference by losing the indicative headings which 
dramatically covered the page in previous editions. The 
illustrations are larger and by this increase have a welcome 
clarity. 

The device has permitted a more discursive style when 
discussing the relatively unchanging aspects of the subject 
such as prolapse and ectopic pregnancy, but, hidden in the 
verbal undergrowth, the new discoveries, such as hypothalamic 
function, which are more the result of learning than experience, 
shine with crisp decisive writing in the true vein of the book's 
title. 

The presentation places the book firmly in the library 
category, but as a remarkable achievement it will remain the 
only bible for the true believer with his eyes turned towa 
his higher degree. T 

C. P. DOUGLAS 


Handbook of Pediatrics 

Henry K. Silver, Colorado, C. Henry Kempe, Colorado, eid 
Henry Y. Bruyn, San Francisco. Eleventh edition. 105 x 180 mm. 
Pp. 705. Illustrated. 1975. Los Altos, Calif.: Lange. $7.50. 


THE reputation which this handbook already has among 
students and house offlcers in many countries is well sustained 
in the eleventh edition. A review in a surgical journal is con- 
cerned with two aspects: first, whether the handbook provides 
guidance for a surgeon who does not have a deep khowledge 
of the care of infants and children and perhaps has no tame 
paediatrician in the background, and, secondly, whether it flves 
guidance to the paediatrician on the surgical problems that he 
may meet in his work and how they should be managed. 

The first of these aspects is dealt with extremely well and 
there is hardly a facet in the realm of child care that has not 
been dealt with briefly and clearly. The guidance in the manage- 
ment of fluid and electrolyte disorders in infants is particularly 
useful and some of the background reading on emotional 
problems is helpful. 

It is, of course, when dealing with surgical problems that 
gaps are found and the guidance to paediatricians is less than 
clear. The section on oesophageal atresia contains no reference 
to maternal hydramnios and advises the passage of a nasal 
catheter for diagnosis, stipulating ‘at least number 10F’. The 
only way to be certain that a catheter does not coil up in the 
pouch is to pass a large catheter through the mouth. However, 
such omissions as these are infrequent and the text provides a 
reasonable summary of the possibilities of surgical treatment, 
and manages to include some of the advances in therapy which 
have occurred in the past few years. 

In terms of value for money this book is not expensive and 
should find its supporters not only among senior students and 
house offlcers but also among surgeons who would like a 
useful and simple reference book to paediatric problems. 

R. B. ZACHARY 
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Treatment of Hand Injuries. Preservation and Restoration of 
Function 

Elden C. Weckesser. 235x 155 mm. Pp. 274-t- ix. Illustrated. 
1974. London: Lloyd-Luke. £8-25. 


NownurnE in the body is it so vital that initial treatment of an 
injury should be well and correctly performed as in the hand. 
Even minor injuries badly treated can produce disastrous 
consequences for almost any individual, whatever work he 
does. It is timely, therefore, that a book like this, which 
condenses all the essentials for the management of injuries of 
the hand, should be available for those who work in accident 
departments or as trainees in orthopaedic or plastic surgery. 
It aims to give practical advice to minimize the effects of 
injury and to give nfaximum recovery of function. 

The style is concise with many clear diagrams and illustra- 
tions. Each chapter starts with an abstract which emphasizes 
the principles and lists pitfalls. Subjects that are dealt with 
include use of local anaesthesia for hand injuries, problems of 
joint stiffness, skin injuries including burns and chemical 
injuries, frostbite and electrical injuries, the management of 
finger-tip injuries and of amputation and the management of 
injuries to tendons, nerves, bones and joints of the hand. The 
last chapter has test cases of hand injury and invites the reader 
to test his skill in diagnosing the treatment. 

Although the layout is generally good and many of the 
standard procedures are adequately described, the content is 
somewhat uneven. Some subjects, such as the technique of 
amputation ofa finger, are inadequately described in comparison 
with such topics as replacement of severed extremities, which 
are given far too much space in a book intended for use in 
accident departments. The section on diagnosis of nerve injuries 
is sketchy, and in parts incorrect, for instance, the adductor 
pollicis longus is the only constantly paralysed muscle in a 
mé@dian nerve lesion. The author advises that the digital nerve 
should be ligatured in the course of an amputation of the finger, 
which would seem not only unnecessary but harmful. How- 
ever, in other sections, for instance on the management of 
tendon injuries, and on the implications of plastic surgical 
technique in the management of hand injuries, the descriptions 
are good and the techniques well described. 

This book has the virtue of brevity and clarity and would be 
a useful addition to the library of accident departments. 

W. J. SHARRARD 
e 


Companion Guide to Surgical Diagnosis 
Albert B. Lowenfels, New York. 230x 150 mm. Pp. 276+-ix. 
Illustrated. 1975. Baltimore: Williams & Wilkins. $7.95. 


IT is not easy to write cogently and coherently on diagnosis, 
and this is a brave attempt in a paperback monograph written 
for studertts and devoted to diagnosis to the intended exclusion 
of all else. Brave because it starts so well on the diagnostic 
profess in a chapter full of good sense, but thereafter it is 
disappointing, for, as diagnosis is considered in detail region 
by region, there are too many lapses and inaccuracies and 
too little guidance as regards the relative merits of history and 
examination in each condition. 

The chapter on the breast starts with the sound injunction: 
'Every woman with breast symptoms believes she has breast 
cancer; it is the physician's grave responsibility to prove or 
disprove this assumption.' However, when the symptom is the 
discovery of a swelling the reader is instructed to ask at least 
nine questions, but is any history beyond the observation of a 
swelling of diagnostic value, for the achievement of diagnosis 
must surely rest upon clinical examination and biopsy? It is 
odd that the possible development of Kaposi's sarcoma in the 
brawny postmastectomy arm should receive emphatic mention 
in a specially outlined box, after a brief paragraph giving 
warning that a calcifled nipple simulates a coin lesion of 
the lung (‘to avoid confusion put a metal marker over the 
nipple and repeat the films’, but a lateral view would be so 
much simpler!). The thorax is considered next, and tracheo- 
oesophageal fistula heads the list of examples of intrinsic 
causes of dysphagia, followed by the abdominal wall and so to 
‘Is it a hernia?’ with ten quéstions presented as ‘judicious’ but 
certainly superfluous to the diagnostic task in a man who states 
that he has a swelling in the groin. 
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Finally, in the section on gastro-intestinal bleeding there is a 
clear directive as to whether history or examination is more 
important, but there is no mention of melaena and its diagnostic 
importance—indeed the word itself is conspicuous by its 
absence—and the chapter ends with another emphatic boxed 
statement: ‘fissure-in-ano is the commonest cause of rectal 
bleeding in children’—which seems to beg the diagnostic point, 
but perhaps the reviewer missed a joke. 

In brief, this book cannot be recommended, for though a 
brave attempt it appears to have been made by a mind as yet 
insufficiently disciplined for the diagnostic art. 

BRYAN N. BROOKE 


Inflammatory Bowel Disease 

Edited Joseph B. Kirsner, Chicago, Ili., and Roy G. Shorter, 
Rochester, Minn. 255 x 185 mm. Pp. 465 + xiil. Illustrated. 1975. 
London: Kimpton. £16-60. 


Tue editors of this book have assembled a very distinguished 
group of contributors to review current knowledge regarding 
ulcerative colitis and Crohn’s disease, or, as they are now often 
collectively termed, inflammatory bowel disease (IBD). AI 
aspects of these two conditions have been considered, ranging 
from the rather nebulous subjects of aetiology, pathogenesis 
and epidemiology, through the more factual ones of morbid 
anatomy and clinical, radiological and endoscopic features, to 
medical and surgical treatment. 

The policy adopted by most of the writers has been to attempt 
a fairly objective survey and to present consensus opinions on 
debatable issues. One notable exception is provided in the 
chapter on surgical treatment by Rupert Turnbull, for it is a 
highly personalized account of his unique experience in the 
treatment of inflammatory bowel disease with little reference 
to the work of others. None the less surgeons will find this 
section quite one of the best parts of the book and will be 
grateful to have this clear record of Turnbull’s views on the 
management of colitis and Crohn’s disease. Of course, what 
Turnbull! does not favour he does not mention, and ag a con- 
sequence there is no discussion by him of the continent or 
reservoir ileostomy. Admittedly the editors (an internist and 
a pathologist) furnish an addendum containing a summary of 
published information on this type of ileostomy, but this does 
not quite compensate for the lack of a first hand account of 
this operation by someone with practical experience ofit. 

Altogether Dr Kirsner and Dr Shorter and their collabor- 
ators are to be warmly congratulated on an excellent work 
which cannot fail to prove interesting and helpful to anyone 
who has to deal with inflammatory bowel disease. 

J. C. GOLIGHER 


1975 Year Book of Plastic and Reconstructive Surgery 
Edited Frederick J. McCoy et al. 190X135 mm. Pp. 351, with 
88 illustrations. 1975. London: Lloyd-Luke. £13:75. 


THE work entailed in compiling a Year Book with as wide a 
scope as this one is arduous. It is justified in that plastic 
surgeons of some experience can quickly refresh their memory 
about new work which has been carried out in their subject in 
the previous year. 

In reading the book, if the original articles have been studied 
the digest is quite easy to follow, but in articles which have not 
been read previously the digest is so shortened as to be difficult 
to follow, particularly where diagrams are omitted. In plastic 
surgery diagrams are most helpful in explaining a written text. 
This difficulty would be greater for a general surgeon with less 
intimate knowledge of plastic surgery. 

The section on the head reviews some articles of a highly 
specialized nature, such as open surgery of the skull and face, 
and this might not be of interest to general surgeons. However, 
the reports on the recent management of burn injuries and 
transplantation are of great interest to all surgeons and might 
stimulate them to look up some of the articles in their original 
form which would be more helpful to them. 

Editorial comments are often constructive, but sometimes 
so short as to be valueless and even trite. 

This book would be useful as a reference book in most 
plastic surgery departments and as a guide for further reading. 

M. H. SHAW 
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The use of sophisticated control systems and 
specially developed machinery ensure that ribbons of 
natural collagen are bonded together to produce a 
material monofilament in all but name. 

Because of the even diameter of the material 
along its entire length, the smooth monofilament surface 
finish makes passage through tissue easier and smoother 
and produces less trauma. 

This physical property inherent in the material 
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Catgut beds down smoothly and securely with 
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strongly with standard surgical knots. ' 
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proven in its field as catgut—and no other Company has 
done more to improve its quality and handling 
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THE HAND ATLAS by Moulton K. Johnson and 
Myles J: Cohen, both of UCLA, Los Angeles. This 
atlas portrays the anatomy of the hand as the 
surgeon will encounter it in the operating room— 
layer by layer, beginning with the skin and ending 
with. x-ray studies of the bones. Topics include the 
distal volar forearm, the palm, thumb, fingers, 
radial side of the hand, dorsum of the hand, spaces 
of the hand, amd wrist mechanics. '75, 108 pp. (8 
1/2 x 11), 121 il. (8 in color), $22.00 


GASTRIC SURGERY AND THE DUMPING 
SYNDROME: The ‘“Mirror-Image” Concept by 
Leon A. Frankel, St. Luke’s and Children's Medi- 
cal’ Center, Philadelphia, Pennsylvania. Foreword 
by Raymond E. Silk. This monograph is based 
upon the fact that the dumping syndrome results 
from iatrogenic factors of gastric surgery. These 
factors are diminished gastric capacity and loss of 
gastrointestinal continuity and pyloric function. 
The premise of the mirror-image concept is that if 
reservoir capacity and pyloric function are surgi- 
cally reestablished, normal gastrointestinal conti- 
nuity can follow. ’75, 352 pp. (6 3/4 x 9 3/4), 397 
il. (31 in color), 1 table, $45.50 


CARDIAC CATHETERIZATION AND ANGIO- 
CARDIOGRAPHY IN SEVERE NEONATAL 
HEART DISEASE .by Michael T. Gyepes, UCLA, 
Los Angeles, California, and William R. Vincent, 
Pénnsylvania State Univ., University Park. This 
book addresses itself to the specific problems of 
diagnosis of symptomatic congenital heart disease 
in the newborn period. It is organized around the 
acts of cardiac catheterization (CC) and angiocar- 
diography (ACG) and is divided into three parts. 
This book is extensively illustrated. '74, 184 pp., 
317 il., $14.50 


ALEXIS CARREL: VISIONARY SURGEON by 
W. Sterling Edwards, Univ. of New Mexico, Albu- 
querque, and Peter D. Edwards. Foreword by 
Charles A. Lindbergh. This biography describes the 
life and personality of a remarkable man and 
scientist, his interests, accomplishments and char- 
acter, and his scientific achievements which won 
him the Nobel Prize. Among hís accomplishments 
discussed in this book are his techniques of arteríal 
suture, blood vessel grafts, organ transplants and, 
with Charles Lindbergh, the predecessor of today's 
heart-lung machines which have made open heart 
surgery possible. ’74, 160 pp., 27 il., $5.00 


FLUIDS FOR ANESTHESIA AND SURGERY IN - 
THE NEWBORN AND THE INFANT by E. J. 


. Bennett, Univ. of Illinois at the Medical Center, 


Chicago. With a Foreword by J. P. Payne. (3 
Contributors) Recommendations are given for 
fluids and electrolytes for neonates and infants in 
the rapidly changing situation of the operating 
room. Among the topics examined are basic renal 
function as applied to the neonate, considerations 
in recommended amounts of fluids and electro- 
lytes, aspects related to variations in basic fluids, 
and pathophysiology of specific diseases in this age 
group as related to fluid and electrolyte require- 
ments. '75, 248 pp., 5 il., 31 tables, $18.50 


CLINICAL EVALUATION OF THE CRITI- 
CALLY INJURED by E. Truman Mays, Univ. of 
Louisville, Louisville, Kentucky. The treatment of 
serious injuries which may be potentially fatal is 
the prime concern of this text. Responsibility for 
the detection of these life-threatening injuries rests 
with the physician who first evaluates the patient's 
problems and establishes appropriate health man- 
agement priorities. This book stresses the impor- 
tance of correctly assessing each injury and then 
placing it in proper perspective. for attention and 
restoration of the individual's health. '75, 472 pp., 
82 il. (4 in color), 63 tables, $29.50 


ARTHROGRAPHY OF THE SHOULDER: The 
Diagnosis and Management of the  Lesions 
Visualized by Julius-S. Neviaser, George Washing- 
ton Univ. Medical School, Washington, D.C. Top- 
ics covered include anatomy, techniques of ar- 
thrography, adhesive capsulitis, ruptures of the 
rotator cuff, lesions of the biceps tendon, disloca- 
tions of the shoulder, and fractures of the surgical 
neck of the humerus. A bibliography is also 
included. ’75, 288 pp., 265 il., $22.50 


BRONCHIAL CARCINOMA by Thomas W. 
Shields, Northwestern Univ. Medical School, Chi- 
cago. With sections on Immunologic Features and 
Immunotherapy by Roy E. Ritts, Jr. In this 
monograph, the incidence and etiology of the 
disease are discussed and the pathologic, clinical 
and roentgenographic features of these tumors are 
presented. Primarily, an effort is made to define 
the various groups of patients and to present a 


philosophy of their management. Surgical resec- . . 


tion is described along with chemotherapy and 
immunotherapy. '74, 200 pp., 48 il, 22 tables, 
$12.75 


Prepaid orders sent postpaid, on approval 
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‘he Medical Management of the Surgical Patient 
F. G. SMIDDY 


A summary of modern therapeutic techniques as applied to the surgical patient both 
prior to and after operation. Specific chapters have been devoted to the chemical 
and hormonal control of cancer, the relief of pain, the treatment of the patient 
suffering from multiple injuries and to the treatment of gastrointestinal diseases. 
Each problem has been reviewed from the point of view of the basic pathology and 
alternative methods of treatment are described. In addition, an extensive bibliography 
has been included. 


Publication February. Cloth £9.50 net Paper £4.75 net 


J. LEIGH COLLIS, D. B. CLARKE and R. ABBEY SMITH 


The new edition of this important book covers all aspects of cardiothoracic surgery 
in a co-ordinated fashion. The three authors adopt a unified approach so that a 
practical description is produced of the practice of this important branch of surgery. 
Many new illustrations have been introduced in all sections, and every new technique 
in cardiothoracic surgery has been evaluated, thus producing a standard compre- 
hensive textbook on the whole field of cardiothoracic surgery. 


Publication January Cloth £30.00 net 


Edward Arnold 
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BOC Roberts Venous Flow Stimulator 
tackles the problem of dx. where it starts 


XXIV 


Every patient undergoing surgery Is al isk from 
deep vein thrombosis. According to the Hegistrar 
General's reports, the incidence of death from dv t. 
- induced post-operative pulmonary embolism, is 
steeply rising. 


It has been demonstrated" that the occurrence of 
deep vein thrombosis can be dramatically reduced 
by the application of intermittent calf compression 
per-operatively to prevent venous stasis, This 
procedure is, however, successful only when the 
pressure cycle conforms to blood flow dynamics. 
Critical considerations are: 


@ The duration and magnitude of the applied 


Dressure. 


@ The timing of the pressure cycle to give 
vessels the optimum time to refill between 
compression phases. 
Only the BOC Roberts Venous Flow Stimulator 
meets these criteria precisely and automatically. 
Clinical trials indicate that the apparatus can 


eliminate over 7596 of cases of post-operative dvi. 
without the need for chemical intervention. 


If you would like to know more about this 
equipment, please write or telephone us at the 


address below. 


Telex B1479 


PSUR tet De tects 
ighis dii SHEE 


| BOC Medishield (Harlow) Limited 
Elizabeth Way Harlow 


x CMV SAB England 
ephone Harlow (0279) 29692 
: Brtoxyqen Harlow 





Please send me details of the BOC Roberts 
Venous Flow Stimulator 


Name 
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AVERII 


When deep vein thrombosis is extend 
put them on Kabikinase to dissolve the 
clot, preserve the valves and restore tl 
flow. (Lysis achieved, anticoagulate wi 
heparin to prevent rethrombosis.] 











KABIKINA 


(pure streptokinase) 





Full information, brochure and wall card on request. 


Kabikinase is manufactured by AB Kabi, Stockholm, Sweden, ` 
and is available only from: 


KabiVitrum 


KabiVitrum Limited, 

Bilton House, 

Uxbridge Road, 

London W5 2TH P. L. No. 0022/5006 
Telephone: 01-567 4717 01-579 1871 Kabikinase is a registered trade 





Printed in Great Britain by John Wright and Sons Ltd. at The Stonebridge Press, Bristol BS4 5NU 








Hirudoid’ Cream 


(Organo-heparinoid “Luitpold’’) 


for the prevention of 
infusion thrombophlebitis 
and the treatment of 


superficial thrombophlebitis 


Further information and samples from: 

LUITPOLD-WERK (Munich, Germany) 

Medical and Scientific Office in U.K., TT 
Coldharbour Lane House, Hayes, Middlesex 

Tel: 01-848 0738 
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New K- Flex | 
post-operative ostomy bags. 








You probably already use odour- 
proof bags with karaya rings, to help 
ostomy patients over the difficult 
post-operative period. 

Now K-Flex offers a radical advance 
in post-operative care. 

A unique karaya seal which prevents 
leaks, and resists breakdown. 

The flexible K-Flex seal fits snugly 
yet gently around the stoma, 
preventing leakage and the consequent 





° extra work this entails. 
Drainable K-Flex bags can usually 
* | be worn for 4 to 5 days before 
4, " ` changing- sometimes even longer. 
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EDITORIAL NOTICES 


Original articies or reviews are invited and editorial 
communications should be addressed to the Edirorial 
Secretary, British Journal of Surgery, cjo John Wright 
& Sons Ltd., Bristol BS8 1EX. Articles are accepted 
on the understanding that they are contributed to 
this journal only, and that articles and their illustra- 
tions become the property of the Journal unless the 
authors state, before publication, that they reserve the 
right to themselves. Each article should be accom- 
panied by an adequate summary, suitable for publi- 
cation. Authors are asked to ensure that original 
illustrations are securely packed and adequately 
protected. 


BUSINESS COMMUNICATIONS should be addressed to 
John Wright & Sons Ltd., British Journal of Surgery, 
Bristol BS8 1E X. Remittances should be made pay- 
able to 7he British Journal of Surgery. 


BINDING.—Handsome Cloth Cases may be obtained 
for binding Vol. 62. Case, £2:00 post free; Case and 
binding, £7:50 post free. Cases are also available for 
some of the earlier volumes. Applications should be 
made to the Publishers, who will also undertake the 
binding if desired. 


ADVERTISEMENTS.— All communications should be 
addressed to Hexagon Publishing Co. Ltd., 10 Spencer 
Street, St Albans, Herts AL3 5EG (telephone St 
Albans 60641). 


Instructions to Authors 


PREPARATION OF MS, —Papers should be submitted in 
typescript and the author should retain a carbon copy. 
Double spacing should be used throughout, except 
for quotations. 


ILLUSTRATIONS AND TABLES 

Illustrations should be clearly marked on their backs 
to show number, orientation and author's name. 
Explanatory legends should be typed on a separate 
sheet of paper accompanying the manuscript. For 
halftones, glossy photographs or positive prints (not 
X-ray negatives or slides) should be sent, unmounted 
wherever possible. When coloured illustrations are 
submitted as colour prints, they should be accom- 
panied by the original transparencies where possible. 
As colour illustrations are expensive to reproduce, 
authors may be asked to make a contribution towards 
the cost. Drawings should be in a finished state suit- 
able for reproduction. Any lettering should be large 


* 


enough to withstand a reduction iD size; sans serif 
lettering is recommended. Leaflets giving further 
instructions are available on request. 

Tables should be typed on separate sheets of paper 
accompanying the manuscript. They should have an 
identifying number and a short descriptive heading. 
All illustrations and tables must be referred to in the 
text. 


PRESENTATION OF STATISTICS 

Authors are reminded that with the frequent use of 
statistical analysis in biological writing of all kinds it 
is desirable that: 

a. The methods section of a paper should contain 
a mention of any statistical technique used. If the 
method is new or unfamiliar either a reference should 
be given or a description included as a brief appendix. 

b. If alternative techniques could have been applied 
to the data, a short justification of the method is 
often appropriate. 

c. In clinical trials the confidence or tolerance limits 
of the results should be quoted, particularly when 
formal statistical significance at the 5 per cent level is 
only just reached. 

d. Abbreviations for statistical terms should follow 
those used in Documenta Geigy Scientific Tables, 
7th edition, 1970. 


REFERENCES 

The citation of references should follow the pattern 
shown in the Reference Citation Recommendations 
issued by the Medical Section of the Library Assecia- 
tion. Copies of these recommendatiors can be ob- 
tained from the Secretary, Medical Section, The 
Library Association, 7 Ridgmount Street, London 
WCIE 7AE. 

The name of the author and the date ef publication 
are given in the text; the list of works cited is put at 
the end of the article, arranged in alphabetical order 
of authors’ names. When references to two or more 
works by the same author are listed, thev are arranged 
in chronological order. Where there are more than 
two authors these may be indicated in the text citation 
by the words ‘et al.’, following the name of the principal 
author; on the rare occasions when this may lead to 
confusion, the text citation should name as many of 
the collaborating authors as are necessary to identify 
the work cited. When several works published by the 
same author(s) in the same year are citec, they should 
be distinguished by the letters a, b, c. etc., placed 
immediately after the date. 


e 


e 
In the list of works cited each reference to a journal 
article should give, in the order indicated, the names 
and initials of all authors, the year of publication (in 
parentheses), the title of the paper, the name of the 
journal (abbreviated), the volume number (in heavy 
type arabic numerals) and the numbers of the first and 
last pages of the article. Abbreviations for journal 
titles should be those adopted by Index Medicus since 
January 1971; where no abbreviation is given by Index 
Medicus the journal title should be left in full and the 
publishers will provide a suitable abbreviation. A 
reference to a book should give, in order, the names and 
initials of all authors, compilers or editors, the date of 
publication (in parentheses), the title of the book, the 
edition number (if other than first), the place of publi- 
cation, the publisher's name, and, where appropriate, 
the number(s) of the page(s) referred to. A reference 
to a contribution to a book should give, in order, the 
names and initials of all authors of the contribution, 
the date of publication (in parentheses) and the title 
of the contribution; then, after the word ‘In:’, there 
should follow the name(s) and initial(s) of the author(s) 
etc. of the book, the title of the book, the edition 
number (if other than first), the place of publication, 
the publisher's name and the numbers of the first and 
last pages of the contribution. 
Titles of papers and books should be given in the 
original language, with titles in Cyrillic and Greek 
alphabets transliterated. 
Only in papers in which many and frequent references 
have to be made should the items be numbered; the 
numbers may then be inserted in the text without 
interrupting it with a list of names and dates. 


Examples 

References to periodicals 

BURKE D. C. (1961) The purification of interferon. 
Biochem. J. 78, 536-563. 

CRICK F. H. C. and WATSON J. D. (1956) Structure of 
small viruses. Nature (Lond) 177, 473-476, 


In an anonymous paper where the name of the journal 

is used for quotation it is not repeated: 

BRITISH MEDICAL JOURNAL (1969) Psychogenic dys- 
pnoea 4, 382, 


Vi 


For journals without volume numbers the page 

numbers are indicated by pp. . 

ISLIP P. J. and WHITE A. C. (1964) Some reactions of 
2-(3-oxindolyd) ethylamines. J. Chem. Soc. pp. 
1201—1204. 


References to non-periodical literature 

Books 

PAZZINI B. (1941) La Medicina Primitiva. Milano, Arte 
e Storia. 

DUBOS R. H. and HIRSCH J. G. (ed.) Bacteria’ and My- 
cotic Infections of Man, Ath ed. Kondon, Pitman 
Medical. 


Contributions to books 

PORTERFIELD J. S. (1963) Interference and interferon. 
In: HARRIS R. J. (ed.), Techniques in Experimental 
Virology. London, Academic Press, pp. 305-326. 


Contributions to symposia 

GRAY J. A. B. (1962) Coding in systems of primary 
receptor neurons. In: BLAMENT J. w, L. (ed.), 
Biological Receptor Mechanism. Symposia of the 
Society for Experimental Biology, no. 16. Cam- 
bridge, Cambridge University Press, pp. 345.354, 


Congress Proceedings 

CORNFORTH J, W., CORNFORTH R. H. and MATHEW K. K. 
(1959) A new stereo-selective synthesis of olefins 
and its application to the synthesis of all-trans- 
squalene. In: MOSETTIG E. (ed.), Biochemistry of 
Steroids. Proceedings of the Fourth International 
Congress of Biochemistry, Vienna 1-6 September 
1958, vol. 4, pp. 59-60. 

LOFTS B. (1965) Seasonal lipid changes and their 
possible significance in the testis of Anura. In: 
Proceedings of the Second International Congress 
of Endocrinology, London, 17-22 August 1964, 
Amsterdam, Excerpta Medica, pp. 100-105. 
(Excerpta Med. Int. Congr. Ser. 83.) 


Series details should be included when they assist in 

identification of the reference, as in the example 

preceding, or that following. 

SAINSBURY P. (1955) Suicide in London. London, 
Chapman & Hall. (Maudsley Monograph No. 1.) 














DIATHERMY 
FORGEPS, 
SCISSORS ex 
SCALPEL HANDLES 
COVERED 
WITH 
CONG esL SES 


iar 


Developed for autoclaving 
ECONOMICAL : saves on repairs 
SAFER : crack resistant 
THINNER : better grip 
Universal cable fitting 


ef 


When ordering new diathermy 
instruments, or requiring old 


» 3 *3* 


instruments to he re-insulated, 
always specify INSULAST' 


only obtainable from; 





The G.U. Manufacturing Co. Ltd. 


28a. Devonshire Street, London, WIN 2A4 
Telephone: 01- 935-2835. 


* Br. J. Surg. Fol. 63: March 1976 


SIEMENS : 





Get the right equipment 
at your fingertips- 
where you want it, when 
you need it. 


Siemens Radiotom diathermy equipment 
is among the best available for electro- 
surgical techniques. 

Suspended from the ceiling, or mounted on 
a trolley or theatre wall, they're adaptable to the 
layout of your operating area — and the way you 
work in it. 

E Siemens Radiotom units are highly 
compact — for maximum working space, v YT 
maximum safety. de. 

For the finest cutting techniques over a wide 
range of applications, make sure you've got 
Siemens diathermy equipment close at hand. 

For full information write to... 
Siemens Ltd. Medical Group, 
Electro- Medical Division, 

eHeron House, 

Wembley Hill Road, d 
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The first word in ostomy management 


Skin care after ileostomy, Colostomy or ileal conduit Because Stomahesive contains non-sensitising ingredients 


starts at the time of surgery itselt. Stomahesive protects it can be used even on broken, excoriated skin. But why 
peristomal skin making the patient Comfortable and wait tor trouble? 
more confident about his tuture 
a * 
Use Stomahesive- right from the start 
© 
ist | format Bait i Regal Hous | SQUIBB | 
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é “It is concluded that maintenance treatment of ulcerative colitis 
with sulphasalazine (salazopyrin) should be continued 
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indefinitely unless contraindicated by side effects. 


The results of the above controlled trial carried of patients with colitis, and only a few patients 
out at the Nuffield Department of Clinical cannot tolerate this relatively small dose, which 
Medicine, Radcliffe Infirmary, Oxford are all the — can be continued indefinitely since we do not know 

emore welcome as earlier trials of cortisone’ and when, if ever, it can be safely stopped”. 
prednisone? at standard dosages have shown them 





to be ineffective in reducing the number of Salazopyrin (sulphasalazine) is available as the 
recurrences of ulcerative colitis. plain o.5g. tablet, o.5g. EN-tab and as an o.sg. 


“Fortunately, Sulphasalazine tablets, 0.5 grams suppository. Literature and detailed information 
4 times a day will prevent relapses in the majority on Salazopyrin are available on request. 


ee PERIERE INSTR, NEN Amet MR à 
| “A striking difference in the relapse rate ^ 
"The patients who received as TR p e B u Both groups of patients had been 
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The Sinead is, Of course, on illustration, but neces- 
sary text matter is included and all articles contain full 
notes on pre-operative and post-operative care. The 
basic pattern adopted for each article is as follows: 





i. PRE-OPERATIVE NOTES 
Indications i 

Special contra-indications | 

Special instrumentation or apparatus 
Pre-operative preparation 
Anaesthesia 

Position of patient 


2. THE OPERATION 

The incision 

Method of exposure 

Additional exposure 

Division of muscles 

Ligation of vessels 

Method of removal or repair of diseased part 
Meghod of closure 

Drainage (when necessary) 

Alternative procedures 

Dangers and complications (where necessary to 
illustrate) 


3. SPECIAL POST-OPERATIVE 

CARE AND COMPLICATIONS 
This'includes the immediate or delayed hazards of the 
operation, their anticipation and treatment. 


Not every operation, of course, lends itself to such 
uniform treatment, but this pattern is followed 
wherever possible. Exceptions include cases where two 
or three procedures are similar, and these have been 
comined into one article to save unnecessary duplica- 
tion. The major areas of the body are preceded by a 
section on the surgery of access in which various 
approaches are depicted. 


Pictorial presentation is the keynote of OPERATIVE 
SURGERY. It presents the surgical techniques of 
operations in current practice from the start of each 
operation to its completion. In this way the surgeon is 
able to see at a glance exactly what should be done, 
stage by stage, without the need for lengthy description. 
Textual matter does of course accompany the illustra- 
tions, but this is kept to an absolute minimum. 


For OPERATIVE SURGERY, the team of highly- 
skilled illustrators worked in the closest liaison with the 
surgeons writing the articles, thus ensuring that each 
surgical step is clearly and precisely demonstrated. The 
illustrations are accurate and discriminating, emphasiz- 
ing delicate details on the exact operative site, and 
toning down, or eliminating irrelevant surrounding 
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Temporal lobe swelling: a common treatable 


complication of head injury 


R. S. MAURICE-WILLIAMS* 


SUMMARY 

Four cases are described of focal contusion and swelling 
of the temporal lobe after head injury, giving rise to 
acute cerebral compression. The clinical features, 
pathology and treatment of this condition are discussed. 
It is suggested that this occurrence may be a common 
treatable complication of closed head injuries which 
may easily be overlooked, 
exploratory cranial surgery is undertaken without 
preliminary cerebral angiography. 


CoNTUSION of the pole of the temporal lobe with 
subsequent considerable focal brain swelling is à 
complication of closed head injury which is known to 
most neurosurgeons but is unfamiliar to many of the 
general and orthopaedic surgeons who undertake the 
primary care of head injuries in this country. Four 
instances of this syndrome treated bv a single surgeon 
within a short period of time are described. It is 
argued that it may be à commoner occurrence than is 
supposed and that early diagnosis and definitive 
treatment may make the difference between a good 
functional recovery and death. 


Case reports 

Case 1: A 45-year-old deaf and dumb woman was knocked 
down while crossing a road. On arrival at hospital she was 
found to have a left occipital scalp laceration but no other 
external injuries. She was irritable and confused but had no 
focal neurological signs. A skull X-ray showed a linear left 
parietal fracture. 

Over the next 12 hours her conscious level deteriorated and 
she began to show decerebrate extension of the left arm to 
noxious stimulation. The right pupil was now larger than the 
left and reacted sluggishly to light. By the time that carotid 
angiography was commenced 3 hours later. she had a fixed 
dilated right pupil and bilateral decerebrate rigidity in ali 
four limbs. A right carotid angiogram showed an avascular 
swelling in the right temporal region with marked elevation 
of the middle cerebral vessels, and shift of the midline struc- 
tures to the left (Fig. 1). 

At operation the right temporal region was exposed by 
turning scalp and bone flaps, the temporal bone beneath the 
lower edge of the bone flap being nibbled away to remove the 
outer wall of the middle fossa. No extradural or subdural blood 
was found, but the brain was noted to be extremely tense, 
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with fatal results, if 


despite the administration of 120 g of intravenous mannitol 
during the previous hour. The right temporal lobe, which was 
soft and necrotic. with multiple subpial and intracerebral! 
haemorrhages. was widely débrided until the remaining brain 
was slack and pulsating. The dura was left open. covered with 
loose Gelfoam sheeting. The bone flap was not replaced, 

The patient was discharged 21 days later, after an uneventful 
postoperative recovery. Three months later she was able to 
run her household without difficulty and no intellectual og 
neurological deficit was apparent. Her skull defect was slack. 
and, being roofed over by the temporalis muscle, i1 did not 
present a cosmetic deformity. 


Case 2: A S$-vear-old housewife was knocked down by à 
lorry. On admission to St Leonard's Hospital, London. she 
was unconscious, but when roused made symmetrical pur- 
poseful limb movements. Her pupils were normal. She was 
bleeding from the right ear but had no other external injury. 
A skull X-ray showed a linear right temporal fracture. She 
was given dexamethasone 4 mg every 6 hours, but 3 days later, 
when it had become clear that her conscious level had declined, 
she was admitted to the Neurosurgical Unit of St Bartho- 
lomew's Hospital. 

By now, she responded to pain with feeble purposeful move- 
ments of the left arm only. Her eyes were deviated to the left, 
but the pupillary sizes and responses were normal. She had à 
right upper and lower facial weakness. Bilateral caroud angio- 
graphy showed marked swelling of the left temporal lobe with 
shift of the midline vessels to the right. No abnormality viis 
apparent on the right side. The left temporal region was 
exposed by turning down flaps of the scalp and temporalis 
muscle and nibbling away the whole outer wall of the middle 
fossa, to leave a bone defect of 7-5 «= 35 cm. The dura was 
widely opened and a large quantity of blood clot and macerated 
brain was expelled under high pressure. The contused temporal 
lobe was further débrided until the brain was slack. Part of 
the expelled blood clot was subdural and part intracerebral. 
The dura was feft open. the dural defect being covered with 
Surgicel. 

Postoperative recovery was complicated by bronchopneu- 

monia requiring a temporary tracheostomy, but a month after 
operation the patient was alert and continent without any 
facial or limb weakness. However. she showed a tota! motor 
and receptive aphasia. and at follow-up 3 months later this 
aphasia had not recovered significantly and it seems Hikely that 
she will require hospitalization indefinitely. 
Case 3: A 30-year-old woman was knocked down bw a car. 
On admission to hospital she was semiconscious and irritable 
and made good symmetrical purposeful limb movements. 
* Department of Neurosurgery, St Bartholomew's Hospital, 
London. 
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There was bruising around the right eye and at the left occiput. 
er pupils were normal. A skull X-ray showed a linear left 
occipital fracture. 

Over the next few hours she became drowsier, and 6 hours 
after the accident she rapidly developed a complete right 
third nerve palsy, with wide pupillary dilatation and complete 
ptosis. Over the next hour, multiple retinal haemorrhages 
appeared, more on the right fundus than on the left. Eight 
hours after the accident she was deeply unconscious, making 
only feeble non-purposeful flexion movements of the arms in 
response to deep pain. Breathing was now shallow and irregular. 
Sif was given 50 g of mannitol intravenously. 

A right carotid angiogram showed a massive avascular 
swelling of the right temporal lobe with shift of the midline 
vessels to the left. There was a small extracerebral collection. 
The outer wall of the middle fossa was removed, having been 
exposed by turning down scalp and muscle flaps. Despite the 
previous intravenous mannitol, the dura was very tense, and 
when it was opened, blood clot and macerated brain were 
expelled with some force. The temporal pole was contused, 
and beneath the temporal lobe was a layer of subdural clot. 
Both this and necrotic temporal lobe tissue were removed 
until the brain was slack and pulsating. When débridement 
had been carried out, it could be seen that several of the 
superficial veins of the temporal lobe had thrombosed over 
the contused area. The dura was left widely open, being 
closed over by the temporalis muscle which was resutured in 
position. 

Postoperative recovery was rapid. She had a post-traumatic 
amnesia Of 2 weeks. Her right third nerve palsy recovered 
almost completely over a 6-week period. 

Five months after her injury she had returned to work as a 
secretary and was able to do this and run her household with- 
out disability. No intellectual or personality changes were 
apparent and the only neurological deficit was a slightly 
enlarged pupil with a slow response to light on the right 
side. 

Case 4: A 32-year-old woman was thrown through the window 
of a car in which she had been a front seat passenger. On 
arrival at hospital she was deeply unconscious. A short while 
later she showed signs of regaining consciousness and thrashed 
around with her limbs, but then lapsed once more into an 
unresponsive state. An acute extradural haemorrhage was 
suspected as the skull X-ray had shown a linear fracture of 
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Fig. 1. Case 1. Right carotid angiogram. a, Lateral view showing elevation of the middle cerebral vessels (arrow). 
b, Anteroposterior view showing elevation and stretching of the middle cerebral vessels by the swollen temporal lobe. 
and displacement of the anterior cerebral artery across the midline. 
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the right squamous temporal bone, crossing the line of the 
middle meningeal artery. 

She was transferred to the neurosurgical unit, and by the 
time that she had arrived her conscious level had once more 
lightened and she was found to respond to deep pain with 
symmetrical purposeful limb movements. The left pupil re- 
sponded briskly to light, but the right pupil could not be seen 
because of a large peri-orbital haematoma which extended 
into the right temporal fossa. There was bleeding from the 
right ear and a scalp laceration to the right of the vertex, but 
no apparent injury elsewhere in the body, although a chest 
X-ray showed an avulsion of the neck and transverse process 
of the right first rib. 

In view of her fluctuating conscious level and the right 
temporal scalp haematoma, it was decided to explore the 
temporal fracture. Although this overlay the middle meningeal 
artery, the artery had not torn and there was no extradural 
haematoma. A 3-cm diameter craniectomy was performed, to 
reveal a tense blue dura. On incising the dura, subdural clot 
was expelled under high pressure. Residual clot was removed. 
together with a small quantity of contused underlying cortex. 
The dura was left open. 

Twelve hours later her neurological state had not improved. 
She had now developed upper airway obstruction and a left- 
sided pneumothorax. The pneumothorax was drained and a 
tracheostomy performed. Afterwards her neurological status 
had clearly worsened. Stimulation produced non-purposeful 
arm flexion only. Her pupils were mid-sized (the right one 
slightly larger), fixed to light and the oculocephalic reflexes 
were absent. Carotid angiography showed bilateral temporal 
lobe swelling, much greater on the right side, the midline 
vessels being shifted to the left. 

Twenty-four hours after the accident she was taken back 
to the operating theatre. The right temporal craniectomy was 
enlarged to remove the whole outer wall of the middle fossa. 
The temporal lobe was very tense, soft and necrotic. The 
greater part was removed until the brain was slack. Once 
more the dura was left open. 

For 5 days she was hyperventilated to reduce cerebral swell- 
ing. She developed a right-sided pneumothorax requiring 
drainage. For a while she had a right hemiparesis and a com- 
plete right internal and external ophthalmoplegia, but her 
condition gradually improved. Unfortunately, her recovery 
was retarded by a fall from bed at the convalescent hospital 


which caused a cervical fracture dislocation and her re- 
admission ® the neurosurgical unit. 

Twelve months after the accident she has returned home and 
is rapidly improving. She is continent and well orientated 
without any neurological deficit, but her personality is lethargic 
and irritable since her head injury. However, these mental 
changes are recovering and it is anticipated that she will 
eventually be able to return to an independent existence. 

A lumbar air encephalogram performed 11 weeks after the 
injury to exclude a post-traumatic communicating hydro- 
cephalus showed no evidence of this, but did show a cystic 
expansion of the temporal horn of the right lateral ventricle, 
which was presumably due to the adjacent excision of cerebral 
tissue (Fig. 2). 


Discussion 

Óne of the main principles of the treatment of closed 
head injuries is the early detection and treatment of 
complications which lead to cerebral compression. 
The occurrence of extradural and subdural haemor- 
rhage and of diffuse cerebral oedema is well known. 
The same cannot be said of the occurrence described 
here. It is not discussed in any of the standard under- 
graduate or postgraduate surgical texts and it is 
not dealt with, other than incidentally, either in 
Rowbotham's (1964) classic work on head injuries or 
in a recent English textbook of neurosurgery (North- 
field, 1973), although a fuller account is given in 
Lewin's The Management of Head Injuries (1966). 

It is clear why the temporal pole is more liable than 
other regions of the brain to develop local contusional 
necrosis and swelling after a head injury. The front of 
the temporal lobe is flung forwards against the sharp 
edge of the lesser wing of the sphenoid and sustains 
an extensive abrasion. In addition, rupture of the 
bridging veins from the temporal pole to the spheno- 
parietal sinus will cause subdural and subpial bleeding, 
together with infarction of adjacent brain. It may be 
that a spreading traumatic cortical venous thrombosis 
occurs which extends this zone of infarction and 
oedema (Maurice-Williams, 1974), and in this con- 
nection it is of interest that in Case 3 thrombosed 
superficial veins were clearly seen adjacent to and over 
the contused area. 

Clinically, temporal lobe contusion might be 
expected to be indistinguishable from an extradural 
haemorrhage from a torn middle meningeal artery. 
In both there is a rapidly expanding mass in the middle 
cranial fossa occurring a short interval after injury. 
In the cases described here the interval from injury to 
symptoms of cerebral compression ranged from 8 
hours to 3 days. However, temporal lobe swelling 
would probably only occur after a fairly severe injury 
which could abrade the brain surface and rupture 
veins. This was so in the cases described here, where 
the shortest period of post-traumatic amnesia 
(probably the most satisfactory index of the severity 
of a closed head injury) was 10 days. Most middle 
fossa extradural haematomas are associated with an 
overlying vault fracture (McKissock et al., 1960), but 
although all 4of the present cases had skull fractures, in 
only 1 case was the fracture in the ipsilateral squamous 
temporal bone. With a rapid swelling of the temporal 
lobe, it might be expected that the classic sequence of 
ipsilateral third nerve palsy, a crossed hemiparesis 
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Fig. 2. Case 4. Lumbar air encephalogram 11 weeks after 
injury showing expansion of the right temporal horn 
(arrow) secondary to cerebral débridement. 


and then the medullary vasomotor response of 
bradycardia and hypertension, would be common- 
place, but this is not so. Only 2 cases developed 
pupillary dilatation on the side of the lesion and only 
one showed a crossed hemiparesis. None showed a 
cerebral vasomotor response. It has recently been 
pointed out that many patients with a supratentorial 
mass who cone do not exhibit a lateralized uncal 
herniation with an oculomotor palsy, but a central 
downward shift of the brain stem, with a deterioration 
in conscious level followed by symmetrical pupillary 
changes and the appearance of non-purposeful limb 
movements (Plum and Posner, 1972). 

The rate of deterioration in these cases was rapid, 
and all had reached an advanced stage of cerebgal 
compression by the time of operation. It seems clear 
that without surgery all 4 patients would have died. 
A full dose of an intravenous dehydrating agent 
(2 cases) and of steroids (1 case) had failed to control 
the intracranial tension by the time of surgery. 
Despite this, 2 of the patients have returned to their 
normal lives without any disability and a third wll 
probably do so in time. The remaining patient is 
likely to stay permanently disabled by a global 
dysphasia following excision of the contused temporal 
lobe of the dominant hemisphere. 

Effective treatment must depend on a clear pre- 
operative diagnosis, and for this carotid angiography 
is essential. This will show an avascular swelling of the 
temporal region, with elevation and stretching of the 
Sylvian vessels and displacement of midline vessels to 
the opposite side. There may be a coexisting small 
subdural haematoma over the temporal lobe, showing 
as a displacement of cortical vessels away from the 
inner table. Exploratory burr holes as the initial 
investigation will impose not only a possible dangerous 
delay but also other hazards. Evacuation of a small 
subdural haemorrhage arising from the contused area 
may lead the surgeon to suppose that everything 
possible has been done. Burr holes will only permit 
one to say that the intracranial pressure is raised, not 
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Fig. 3. Case 4. Skull X-ray showing the extent of the 
bone defect (arrow) after operation. 





Fig. 4. The hatched area of the skull shows the extent 
of bone removal usually necessary for adequate débridement 
and decompression of the temporal lobe. 


whether it is due to general brain swelling or a focal 
lemon, and by themselves they will not provide any 
decompression. These points are illustrated by Case 4, 
where an initial evacuation of a small subdural 
haematoma provided neither diagnosis nor effective 
treatment. 

Treatment consists of providing an internal decom- 
pression of the brain by removing devitalized necrotic 
and haemorrhagic cerebral tissue (generally the greater 
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part of the temporal lobe) and providing ap external 
decompression by removing the outer bony wall of the 
middle fossa and leaving the dura widely open. This 
bone defect may be fashioned either by a formal bone 
flap or by nibbling away the squamous temporal bone 
after the temporalis muscle has been either turnep 
downwards or split vertically. An eventual bone defect 
of about 6x 4 cm is likely to be needed (Fies. 3, 4). 
The dural defect may be covered over with cellulose 
sheeting, and after repositioning of the temporalis 
muscle to cover it the skull defect does not constitute 
a cosmetic problem and needs no future repair. 

How common a problem of a closed head injury is 
temporal lobe swelling? The 4 cases described here 
presented in a single neurosurgical unit within a 12- 
month period. During this time, 11 other cases of 
acute or subacute traumatic cerebral compression 
required surgery, comprising | extradural and 10 
subdural haematomas. This suggests that temporal 
lobe swelling might be a fairly frequent occurrence 
which is not being diagnosed because many cases are 
being subjected to exploratory burr holes without 
preliminary angiography. In the patients who die the 
true state of affairs may not be obvious at post- 
mortem, as the cerebral oedema may become more 
widespread as a terminal event, and a small coexisting 
subdural collection might be erroneously interpreted 
as the significant pathology. 
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Primary malignant tumours of the thyroid: 
the relationship between histological classification 


and clinical behaviour 


J. M. BEAUGIÉ, C. L. BROWN, I. DONIACH 


AND J. E. RICHARDSON"? 


SUMMARY 
One hundred and seventy-nine primary | malignant 
tumours of the thyroid seen at The London Hospital 


between 1945 and 1972 were classified by the system of 


Woolner et al. (1961) and Hazard (1964). The distinct 
pathological and clinical features of the differentiated 
primary carcinomas and the similarities and differences 
between malignant lymphoma and anaplastic carcinoma 
were confirmed. This study showed the ‘benign’ behaviour 
of more than half the ‘differentiated’ papillary and 
follicular carcinomas when treated by thyroid lobectomy 
and the very malignant nature of anaplastic carcinomas 
and lymphomas whatever their treatment. The behaviour 
of medullary carcinoma was closer to that of the other 
differentiated tumours than to the undifferentiated 
varieties, Our patients were not thought to have been 
exposed to known goitrogens or previous thyroid 
irradiation. 


DuRiNG the 1950s many distinguished pathologists in 
the American Thyroid Association, including Hazard 
(1964), Lindsay (1960) and Woolner et al. (1961), 
sought a revised classification of primary malignant 
thyroid neoplasms which could be correlated with the 
well-known variability of their biological behaviour. 
The first comprehensive clinicopathological study 
published was based on 885 patients seen at the Mayo 
Clinic (Woolner et al., 1961). The classification used 
hinged on the major histological characteristics. of 
each tumour and the recognition of a few specific cel! 
types, and discarded minor histological features and 
cell variants such as trabecular and *Hurthle" which 
had been given importance in previous classifications. 
Almost all carcinomas could be fitted into one of 
four categories: papillary, follicular, anaplastic or 
medullary, and in the cases of papillary and follicular 
tumours into further subtypes (Fig. 1). The purpose of 
this histological endeavour was to identify pathological 
features that were reflected in the clinical behaviour. 
Apart from the carcinomas, another primary malignant 
neoplasm of the thyroid which has proved difficult to 
classify is malignant lymphoma. Previously, most such 
small-celled tumours were regarded as anaplastic 
carcinoma, but during the past 20 years they have been 
increasingly diagnosed as malignant lymphoma 
(Woolner et al, 1966; Goudie and Angouridakis, 
1970; Rayfield et al., 1971). 

The purpose of the present study was to see if our 
cases of thyroid carcinoma and malignant lymphoma 
could be fitted into the classification described and 
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whether a similar clinicopathological relationship 
obtained. Most patients seen at The London Hospital 
come from East London and South-east England 
where there are no known goitrous areas and it had not 
been fashionable to irradiate the necks of children. 
It therefore seemed unlikely that the patients under 
consideration had been exposed to any stimulus which 
is known to induce thyroid disease, 


FOLLICULAR CELL ORIGIN 
Occult (. 1-5 cm diameter) 


“Papillary Intrathyroid 
Extrathyroid (thyroid capsule e 
breached} 
Differentiated 
carcinoma 


Microangio-invasive (spread 
restricted to capsular 


venous SINUSES) 


\ 


t Follicular 


/\. /\\ 


Angio-invasive (spread extended 
into extracapsular veins) 


Undifferentiated 
carcinoma 


Anaplastic 
carcinoma 


PARAFOLLICULAR ‘C’ CELL ORIGIN 


Medullary carcinoma 


LYMPHORETICULAR CELL ORIGIN 

Malignant lymphoma 

Fig. 1. Pathological classification of primary malignant 
tumours of the thyroid (Woolner et al., 1961: Hazard, 19641. 
* Non-encapsulated, containing papillae and follicles. 

t Nearly all encapsulated. 


Patients 

Records of 179 patients with primary malignant 
thyroid neoplasms seen at The London Hospital in the 
27 years between 1945 and 1972 were examined. 
Clinical information was brought up to date when 
necessary by the patient or family doctor. All histo- 
logical sections were reviewed and the tumours were 
classified by the criteria of Hazard (1964) and Woolner 
et al. (1961). Any abnormality in adjacent thyroid 
parenchyma was noted, but in many cases the entire 
surgical specimen was not available for re-examination. 


London Hospital, London. 
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Fig. 3. Length of survival of each patient with extrathyroid papillary carcinoma. Patients still alive represented by 


hollow columns, and those now dead by solid ones. (Two of the patients who died at 3 years died of unrelated diseases. 
On another patient there was no follow-up.) 
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Table I: CLASSIFICATION AND PERCENTAGE DISTRIBUTION OF THYROID CARCINOMAS 
IN SELECTED SERIES 
Country and author 











USA 
Hirabayashi USA Colombia England Finland Scotland England 
and Lindsay Woolneretal. Cuello et al. Taylor Franssila Stewart et al. Beaugié et al. 
Classification (1961) (1968) (1969) (1969) (1971) (1972) (1976) 
Total number in series 390 1181 212 243 230 116 158 
Papillary 73 62 33 38 44 48 5I 
Follicular 17 18 37 24 26 9 20 
Anaplastic 5 14 25 25 25 43 20 
Medullary 5 6 5 6 5 0 9 
(others 7) ° 
Table II: PERCENTAGE OF SUBTYPES OF PAPILLARY CARCINOMA IN SELECTED SERIES 
Country and author 
USA Finland Scotland England 
Woolner et al. (1968) Franssila (1971) Stewart et al. (1972) Beaugié et al. (1976) 
Total number in series 704 86 56 8] 
Percentage of all thyroid 62 44 48 51 
carcinomas 

Occult 35 19 16 16 
Intrathyroid 50 34 80 41 
Extrathyroid 15 47 4 43 





Table III: TYPES OF OPERATION PERFORMED IN PAPILLARY CARCINOMA 





Type of operation 
Lobectomy Local 
with contra- excisio 
No. of Total lateral subtotal Subtotal and = 
Subtype Cases Inoperable Thyroidectomy lobectomy Lobectomy thyroidectomy unknown 
Occult 13 0 j 3 (1)* |. 6 I 2 
Intrathyroid 33 0 2 3 19 (0)* 4 5 
Extrathyroid 35 9 (7) 8 (3) 9 (0)* 7 (3)* 2 (2) 0 


Number of deaths from carcinoma in parentheses. 
* An additional death from an unrelated cause. 


Results 

The numbers of patients with each type of primary 
malignant thyroid neoplasm in each age group at the 
time of diagnosis are shown in Fig. 2. In Table I the 
proportion of each type of carcinoma found in 
the 158 carcinomas in this series is compared with 
the observations made by other authors. 


Papillary carcinoma 
There were 81 cases of papillary carcinoma (51 per cent 
of all carcinomas). The female: male ratio was 
2.5:]. There were almost equal numbers of patients 
with the intra- and extrathyroid subtype but fewer had 
occult tumours (Table II). Intrathyroid carcinoma 
occurred most commonly below the age of 50 years 
and extrathyroid tumours above this age, but occult 
tumours did not appear more frequently in either age 
group. At diagnosis, cervical lymph nodes were 
involved in 5 out of 13 patients with occult carcinoma, 
in 3 out of 33 with intrathyroid and in 12 out of 35 
with extrathyroid tumour 

Though most patients had symptoms for less than 
12 months, in a few there had been a thyroid abnor- 
mality.for up to 10 years. Patients with occult or 
` intrathyroid tumour presented with a solitary nodule 
(36 cases) or cervical lymph node metastases (6 cases), 
or the tumour was an incidental finding in thyroids 


excised for thyrotoxicosis or multinodular goitfe 
(4 cases). Patients with extrathyroid tumour presented 
less often with a solitary nodule; 28 of the 35 patients 
had noticed a mass in the thyroid, 12 had palpable 
lymph nodes and some had experienced local ‘pressure’ 
symptoms not found in patients with the other 
subtypes. Such symptoms included difficulty with 
breathing in 3 cases, a change of voice in 7, dysphagit 
in 4 and distant metastases in 4. Some of these 
patients had more than one abnormality. Patients who 
finally presented with pressure symptoms had noticed 
a goitre or other symptoms for, in some cases, more 
than 10 years. 

In 9 patients with extrathyroid carcinoma the 
tumour was inoperable (Table III). Most patients with 
occult or intrathyroid tumour were treated by 
lobectomy alone or combined with subtotal excision 
of the opposite lobe. Total thyroidectomy was per- 
formed in 11 of the 81 cases, usually for extrathyroid 
tumour. 

Other treatments of the primary tumour included 
external radiotherapy in 29 patients, 18 of whom were 
in the extrathyroid group; ?!J alone in 2 extrathyroid 
cases, and both *"I and external radiotherapy to 2 
other patients with extrathyroid tumour. J was not 
given to any patient with intrathyroid or occult 
papillary carcinoma. 
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Patients 





Survival (yr) 


Fig. 4. Length of survival of each patient with angio-invasive follicular carcinoma. 


Table IV: INITIAL TREATMENT AND CAUSE OF DEATH IN EXTRATHYROID PAPILLARY CARCINOMA 


Cause of death 


IMMMIINTAHASHTN ASI VEI SHIT ich et irm rint agg aed Sv RE rS E NAYARIT Aa eB a a a i ore aa a a M A IT BEAR 


No. of Local disease 





Distant Local and Time after 


Operation cases including nodes metastases metastases Uncertain diagnosis 
Inoperable (biopsy) 7 2 | 2 2 1-4 vr 
(bones) 
Total thyroidectomy 3 2 | Ü Ü 3, 6 and 7 yr 
(verebral 
ard bones) 
sLobectomy 3 ! i pt 0 3. 3 and 12 yr 
(bones) (lungs) 
Subtotal thyroidectomy 2 2 0 0 ù 3 wk. 8 yr 
* This patient died with carcinoma of the oesophagus. 
Table V: TYPES OF OPERATION PERFORMED IN FOLLICULAR CARCINOMA 


Type of operation 





Labectomy Local 
ii with contra- excision 
No. of Total lateral subtotal Subtotal and 
Subtype cases Inoperable thyroidectomy lobectomy Lobectomy thyroidectomy unknown 
Microangio-invasive 17 0 0 0 16 (2) | 0 
Angio-invasive 15 3 (3) l | 5 (2) 2 (1) à-(2) 





Number of deaths from carcinoma in parentheses, 


* One patient died with occult carcinoma; all the 
other deaths (15 cases) were due to extrathyroid 
tumours (Table HI; Fig. 3). Only one patient who died 
was less than 50 years old at the time of diagnosis. 
There was local recurrence of disease amongst 5 of 
these cases, whose extrathyroidal tumour had been 
treated originally by some kind of thyroidectomy 
(Table IV). In one further case recurrent disease is 
thought to have been eradicated. None of the patients 
with intrathyroid or occult tumour has suffered local 
recurrence. Five patients with intrathyroid tumour 
have had further disease, usually in cervical lymph 
nodes. 


Follicular carcinoma 

There were 17 microangio-invasive and 15 angio- 
invasive tumours in this group. The female : male 
ratio was 34:1. Microangio-invasive examples 
constituted one-quarter of the follicular carcinomas 
before 1960 and since then have been found twice as 
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commonly as the angio-invasive variety. Both varieties 
occurred more often in women than in men, with 
microangio-invasive tumours tending to affect patients 
before 50 years of age and angio-invasive after. 
Fifteen of the 17 patients with microangio-invasive 
follicular carcinoma presented with a solitary thyroid 
nodule, measuring from less than 2 em to more than 
3 cm in diameter which had been noticed for months 
or vears, and had no other symptoms; of the remaining 
2 patients, one had dyspnoea and the other mediastinal 
obstruction by compression from a large tumour. By 
contrast only 8 of the 15 patients with the angio- 
invasive subtype presented simply with a solitary 
thyroid nodule; 7 had other symptoms including 
difficulty in breathing, hoarseness and dysphagia and 
3 had osseous metastases. In size the primary tumours 
were also variable and most were mobile. No patient 
with either subtype of follicular carcinoma presented 
with palpable lymph nodes. In 11 cases the primary 
tumour did not take up radio-iodine: in one there was 
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some uptake but in no case was the tumour a “hot 
nodule. 

Sixteen patients with microangio-invasive tumours 
had a lobectomy and one a subtotal thyroidectomy 
( Table V). One patient subsequently received external 
irradiation and radio-iodine for local and distant 
recurrence. Two women died; one from pulmonary, 
osseous and cervical lymph node metastases 1| years 
after primary treatment, and the second from wide- 
spread metastases approximately 15 vears after first 
being treated. All the other patients with microangio- 
invasive follicular carcinoma are still alive without 
evidence of disease, but in most cases the follow-up 
period is less than $ years. 

In the angio-invasive group a wider range of oper- 
ations was used (Table V) Three patients had 
inoperable tumours; one was treated by external 
radiotherapy, another with radio-iodine and the third 
died before any treatment was possible. Postoperative 
radio-iodine was given as part of the primary treat- 
ment to 3 patients following thyroidectomy, and 2 
received external irradiation. Five patients whose 
disease subsequently recurred locally or as distant 
metastases were also treated with radio-todine. 
Nine patients died at 1 month to 15 years after treat- 
ment (Fig. 4); many of these had distant metastases 
when they first presented. Only 3 patients with angio- 
invasive tumour are still alive without ever having 
local recurrence or distant metastases. 


Anaplastic carcinoma 

There were 31 cases of anaplastic carcinoma (20 per 
cent of all carcinomas), with a female : male distribu- 
tion of 2-6: 1. Most patients were more than 50 years 
old at the time of diagnosis (Table VI). The tumours 
consisted of undifferentiated cells alone in 20 cases, 
but in the other 11 there were areas of histological 
differentiation, usually of follicular type. 

In 17 of the 31 patients the history was less than 6 
months; 5 patients, however, had had a goitre for more 
than 10 years, and in 4 of these there were areas of 
histologically differentiated tumour, The common 
symptoms were of local pressure and infiltration 
including dyspnoea, hoarseness and dysphagia and 
were found equally in those with and without evidence 
of papillary or follicular differentiation. Six patients 
were tested for thyroid autoantibodies and in one they 
were positive, with a tanned red cell titre to thyro- 
globulin greater than I : 20 000. 

Most patients with anaplastic carcinoma were 
treated by external irradiation following biopsy of the 
tumour. In 13 patients, however, some kind of 
thyroidectomy was also performed. Most patients 
died within 6 months of diagnosis (Fig. 5) and there 
was no method of treatment which appeared to have a 
noticeably beneficial effect. The 3 patients who survived 
the longest before dying 4 years after treatment had 
inoperable tumours treated by radiotherapy, and the 
patient who was still alive 4 years after thyroid 
lobectomy and external radiotherapy was tumour-free 
at the time of the review. The patient who was alive 
at 18 months has pulmonary metastases. 
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Fig. 5. Survival of all patients with anaplastic carcinoma, 


Table VI: COMPARISON OF PATIENTS WITH 
ANAPLASTIC CARCINOMA OR MALIGNANT 
LYMPHOMA 


Anaplastic Malignant 
carcinoma lymphoma 
Ap oe 

Age at mU LU bsec 

diagnosis M F M F 

Below 30 vr Lb) 2 (1) Gg Ü 
Above 50 yr 8 (8) 20 (18) 8 (5) jaipay? 
Total 9 (9) 22 (19) 8 (5) 16 (13) 

Number of deaths from thyroid disease in parentheses. " 


* An additional unrelated death. 


Malignant lymphoma 

There were 21 cases of malignant lymphoma. The 
patients’ ages ranged from 50 to 84 years and the 
female : male ratio was similar to that of anaplastic 
carcinoma at 2:8 : 1 (Table VI). In all but one patient 
the length of history was less than 6 months, In the one 
exception a goitre had been present for over 10 years. 
The commonest clinical presentation was with diffuse 
massive enlargement of the thyroid accompanied by 
local pressure symptoms. Metastases were diagnosed 
in cervical lymph nodes in 7 patients, in the lungs of | 
and in bone in 2. 

Only 3 patients were tested for thyroid autoante 
bodies and all had at least one positive finding. The 
highest tanned red cell titre was 1 : 5000, and the 
highest complement fixation test was — 1 : 256. 
Hashimoto's disease was present in 7 cases and severe 
focal thyroiditis in |. The remaining specimens did not 
include sufficient thyroid parenchyma for adequate 
examination. 

Ten of the 21 patients were treated by external 
radiotherapy following thyroid biopsy and 10 had a 
thyroidectomy of some kind before radiotherapy. 
Most of the patients died within | year of diagnosis 
(Fig. 6), The longest survivors were amongst those 
treated by total thyroidectomy or thyroid lobectomy. 
but not subtotal thyroidectomy. Two patients with 
inoperable tumour survived for as long as 2 and 3 years 
respectively. Two of the patients with positive 
autoantibodies died within | year, one at 2 years, one 
is alive 6 years after diagnosis and the fifth was lost to 
follow-up. 
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Fig. 6. Survival of all patients with malignant lymphoma. 
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Fig. 7. Length of survival of each patient with medullary carcinoma. 


Medullary carcinoma - 

Fourteen cases of medullary carcinoma were diagnosed 
(9 per cent of all carcinomas). Ten (6-4 per cent) were 
sporadic and 4 familial (Beaugié et al., 1975). The 
sporadic cases occurred between the ages of 25 and 
70 years. The female : male incidence was almost equal 
at 1:5 : f. 

The length of history preceding diagnosis in these 
sporadic cases varied from less than 6 months to more 
than 10 years. Eight patients presented with a nodule 
in the thyroid and 2 others with metastatic lymph nodes 
ia the neck. Two had a hoarse voice, one of whom also 
had dysphagia. 

The long natural course of some of these tumours is 
ilustrated by 4 patients who required a second 
operation on the thyroid or cervical lymph nodes for 
recurrent or metastatic disease and are still alive 
(Fig. 7). They presented on the second occasion at 
intervals of 2, 14, 15 and 24 years, and in all cases the 
first sample of tumour was removed before the original 
description of medullary carcinoma in 1959 (Hazard 
et al., 1959). One of them had diarrhoea for many years 
which has abated following total thyroidectomy and 
block dissection of cervical lymph nodes. 

Cervical lymph node metastases occurred at some 
time in 8 patients, 5 of whom have no evidence of 
residual disease and 3 are amongst the 4 patients who 
have died of medullary carcinoma. From a histological 
point of view, 5 of the 6 patients who have died or 
have survived more than 10 years after first treatment 
had tumours of the polygonal cell type and one the 
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spindle cell variety. The tumour of the patient who 
died at 6 months contained anaplastic areas. 


Discussion 

The primary malignant thyroid neoplasms that we 
have studied appear to have behaved in the ways 
predicted by Woolner et al. (1961, 1968), Hazard (1964) 
and Crile (1968). In the present retrospective study the 
tumours could be allocated with confidence to one of 
the five histological types, but without the whole 
surgical specimen for review a small minority of the 
papillary and follicular tumours might not have been 
placed in the correct subtype. 


Papillary carcinoma 

The terminology of Hazard and Wooiner's classifica- 
tions has given rise to two debating points. The first 
is the use of ‘papillary’ for tumours which may some- 
times consist almost entirely of neoplastic colloid- 
containing follicles and rare cases of unencapsulated 
follicular carcinomas with the cytological character- 
istics of papillary carcinoma. The second is the use 
of the term 'carcinoma' for occult and intrathyroid 
papillary tumours, when it has been shown that the 
life expectancy in large series of patients with these 
tumours is not reduced (Woolner et al., 1968). It 
would be difficult and possibly wrong to coin a new 
term for papillary carcinoma since its appearance as a 
clinicopathological entity with this title is well - 
established in thyroid centres in most countries. The 
second point is more difficult to resolve since, in 


spite of tbe statistical evidence of a good prognosis, 
the occasional patient does die of metastatic thyroid 
disease. In our series 1 out of 11 traced patients with 
occult papillary carcinoma died of thyroid cancer, 
but none out of 30 traced with intrathyroid papillary 
cancer. The histopathologist is unable to detect 
which of these tumours is likely to lead eventually to 
death. 

The changing incidence of the different subtypes of 
papillary carcinoma in our experience and their 
variable occurrence in the literature suggest that each 
series is unique. Finding very small tumours depends 
upon the diligence of the pathologist, but extrathyroid 
lesions are important clinically and their diminishing 
frequency compared with intrathyroid tumours 
suggests that patients might be seeking advice sooner. 
Such an explanation, however, presupposes that 
intrathyroid and occult lesions regularly progress to 
become extrathyroid, and although biologically 
feasible, this proposition is unproved. On the one hand, 
the equal length of history in patients with both 
intrathyroid and extrathyroid lesions suggests that 
each is an entity, and on the other, the different mean 
ages of incidence suggests that they are progressive 
stages of one disease (Franssila, 1971). Finding 
papillary architecture in some anaplastic carcinomas 
suggests that papillary carcinomas may progress. 

It is well recognized that the behaviour of histo- 
logically similar papillary carcinomas may depend on 
the patients’ age and sex. Sloan (1954) observed that 
patients below the age of 39 years had a better 
prognosis than older patients. Woolner et al. (1968) 
confirmed this change in malignancy around the age 
of 40 years, and our experience shows a dividing line 
at about 50 years. The prognosis for men has been 
shown to be worse than that for women (Crile, 1968), 
but in the present series the reverse was found. 

Lobectomy on the side with the tumour, with or 
without contralateral subtotal lobectomy, appears to 
have been satisfactory treatment for occult and intra- 
thyroid tumours. This operation was also used for 
almost half the extrathyroid examples. However, 
lobectomy has been regarded with suspicion since the 
pathological studies of Russell et al. (1963) demon- 
strated that up to 80 per cent of thyroids with papillary 
carcinoma contain widely scattered microscopic foci 
of tumour, often in both lobes. It is also well known 
that in occasional cases papillary carcinoma may be 
macroscopically multifocal and bilateral (Crile, 1968; 
Woolner et al, 1968). The clinical incidence of 
recurrent tumour in the thyroid after lobectomy has 
been recorded as 3-4 per cent (Tollefsen and DeCosse, 
1963), and in our small series was nil in 25 cases of 
occult and intrathyroid disease, and possibly 1 in 31 
patients having this operation or lobectomy with 
contralateral subtotal lobectomy. In the extra- 
thyroid group 2 patients out of 16 developed local 
thyroid recurrence after having lobectomy alone or 
with contralateral subtotal lobectomy. 

For occult and intrathyroid tumours available 
evidence supports our finding that total thyroidectomy 
is a more radical operation than required (Crile, 1968; 
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Woolner et al, 1968). The permanent hypopara- 
thyroidism which complicates approximately 15 per 
cent of total thyroidectomies (Clark et al., 1959) and 
was seen in nearly half of 12 children so treated 
(Richardson et al, 1974) is a serious penalty for 
patients with these two subtypes. When the tumour is 
of the extrathyroid type, however, and is also wide- 
spread within the thyroid, total thyroidectomy may be 
the only realistic procedure. 

The development of further tumour seen in some of 
our patients with intrathyroid carcinoma confirms 
their potential to disseminate yet still femain amongst 
the most ‘benign’ malignant tumours in human 
pathology. Prognosis cannot always be related to the 
presence or absence of cervical lymph node metastases, 
because some occult tumours only present on account 
of such metastases. Extrathyroid tumours, on the other 
hand, are in all senses malignant, but may progress so 
slowly that patients live years with tumour that cannot 
be eradicated. 


Follicular carcinoma 

In our relatively small series of follicular carcinoma 
the equal numbers of microangio-invasive and angio- 
invasive tumours agrees with some other evidence 
(Woolner et al, 1968), but our experience in more 
recent years is that microangio-invasive tumours have 
been relatively commoner. An explanation for thre 
apparent change in incidence is increased awareness 
of the microscopic difference between adenoma and 
microangio-invasive carcinoma which sometimes can 
be decided only after a dozen blocks of tissue that 
include the tumour capsule have been examined. 
Alternatively, if angio-invasive tumours were fo 
derive from microangio-invasive lesions the trend 
might be due to earlier diagnosis and treatment. AS 
with papillary carcinoma, this presupposes the sub- 
types are two stages of one disease, a possibility that 
has been disputed (Crile, 1968); again our evidence is 
conflicting, with the age difference at diagnosis lending 
support to the view that microangio-invasive tumours 
can progress, whilst the similar duration of symptoms 
in the two subgroups does not. The finding of remnants 
of follicular tumour in some anaplastic carcinomas 
indicates increasing anaplasia in these cases, and in 
this respect it is of interest to note that follicular and 
anaplastic tumours are commoner in goitrous areas of 
the world (Cuello et al., 1969). 

Our observations tend to confirm that, on the whole, 
microangio-invasive carcinoma, like occult and intra- 
thyroid papillary carcinoma, has a good prognosis 
(Woolner et al., 1968), though our experience is 
relatively short. However, 2 of our 12 traced patients 
died of their tumour, as might be expected (Crile, 
1968). Treatment by lobectomy would seem to have 
been adequate since there has been no case of locally 
recurrent disease so far. 

The wider range of operations for cases of angio- 
invasive carcinoma suggests that these tumours 
appeared more extensive during operation. Some of the 
patients survived many years, however, with local and 
metastatic disease controlled by external irradiation 
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and radio-iodine. Indeed, it is well recognized that 
many patients develop recurrent tumour or metastases 
and that some survive many years after the primary 
has been removed by a ‘palliative’ procedure (Crile, 
1968). 


Anaplastic carcinoma and malignant lymphoma 

Most patients with anaplastic carcinoma had a gloomy 
clinical course and patients with ‘differentiated’ histo- 
logical elements in their tumour fared no better than 
those without. The tumours of our patients who lived 
for more than 4 years and the one who is alive at 4 
years did not show any obvious distinctive histological 
features, nor were they any more amenable to excision 
than the others. Therefore in view of the usually poor 
prognosis it is wise to re-examine the histological 
slides of any patient with an anaplastic tumour who is 
still alive after 6 months to ensure that the diagnosis 
was correct (Taylor, 1969). 

The very malignant behaviour of anaplastic 
carcinoma was also found in most cases of malignant 
lymphoma. Clinically, they usually presented with 
advanced local disease and metastases in cervical 
Iymph nodes and were over the age of 50 years. With 
Iymphoma a greater proportion were in older people. 
Both diseases may have a precursor: in anaplastic 
carcinoma a pre-existing carcinoma of papillary or 
follicular type (Woolner et al., 1968), and in lymphoma 
Hashimoto's thyroiditis (Woolner et al., 1966; Goudie 
and Angouridakis, 1970). The higher incidence of 
thyroid autoantibodies in malignant lymphoma may 
be useful in helping to distinguish between these 
tumours. Other distinguishing features of malignant 
Iymphoma are that some patients survive several years, 
although the majority have a short illness like those 
with anaplastic carcinoma; also, a majority show a 
good initial response to external irradiation (Rayfield 
et al, 1971). 

On balance, therefore, malignant lymphoma should 
be regarded as different from anaplastic carcinoma 
and their respective treatment should perhaps also be 
different. In our experience, however, both have 
usually been treated along similar lines, usually by 
operation and radiotherapy, without either responding 
noticeably. Developments such as radiotherapy before 
thyroidectomy in anaplastic carcinoma (Stewart et al., 
1972), and cytotoxic drugs for malignant lymphoma 
await further examination. 


Medullary carcinoma 

The behaviour of our sporadic medullary carcinoma 
patients varied; 66 per cent survived for 10 years and 
43 per cent 15 years. The patient who died 6 months 
after diagnosis had highly malignant histological 
features which are rarely seen in medullary carcinoma. 
Other authors (Woolner et al., 1968) have observed that 
lymph node metastases in the neck worsen the prog- 
nosis, but our data, although limited, do not support 
this view. The choice between treatment by lobectomy 
or total thyroidectomy probably depended upon 
whether the tumour appeared macroscopically to be 
confined to one lobe or was more widespread in the 
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thyroid. The slightly worse outlook for, patients 
treated by total thyroidectomy may therefore have 
been due to the disease being advanced at the time of 
operation. We have no evidence that total thyroid- 
ectomy in all cases would improve the results, and no 
evidence of benefit from any form of radiotherapy. It 
also appears that excision of a thyroid recurrence or 
metastatic lymph nodes by modified neck dissections 
(Crile, 1957) or en bloc dissection when more advanced 
offers some patients further freedom from disease and 
relief of diarrhoea when it is their most troublesome 
symptom. 


Conclusions 

The relative incidence of the various thyroid tumours 
in. different series (Table 1) may perhaps be partly 
explicable on grounds of geography and the special 
interest of the clinic concerned. Papillary carcinoma 
is the commonest in all the series shown except in 
Colombia, where there is much endemic goitre, 
perhaps favouring the development of follicular 
tumours (Wahner et al., 1966). Medullary carcinomas 
are rare and no cases were found in Aberdeen (Stewart 
et al., 1972). Patient selection may affect the recorded 
relative incidence of tumours in a study that includes 
referals for special treatment such as radiotherapy: 
the more indolent tumours should be commoner in 
centres where solitary thyroid. nodules are alwavs 
excised. 

Despite the more precise prognostic information 
which this classification allows, enabling us to identify 
some very favourable tumours, the annual death rate 
from thyroid carcinoma has been quite stable in the 
past 30 years at 8 per million population in 
England and Wales and 5 in the United States of 
America. Our experience suggests that patients who 
die are usually over the age of 50 years with 
extrathyroid papillary, angio-invasive follicular or 
anaplastic carcinoma or a malignant lymphoma. 
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Paraganglionomas in the neck 


M. SUNDARAM AND V. COPE* 


SUMMARY 

Three paraganglionomas in the neck investigated by 
angiography are presented. The value of angiography in 
these tumours is stressed, and one case showed distinctive 
radiological features hitherto undescribed which probably 
constitute a basis for the definitive preoperative 
diagnosis of malignant lesions. 


PARAGANGLIONOMAS arise as tumours of the glomus 
bodies or sympathetic nervous system in various 
anatomical situations. The glomus bodies are normally 
found as small ovoid formations, 0-1-5 mm in size, 
usually located close to the point of ramification of the 
large vessels in the mediastinum (aortic bodies) and in 
the neck (carotid bodies). They may also be closely 
related to nerves and vessels in the neck and middle 
ear (glomus intravagale, glomus jugulare, glomus 
tympanicum). Histological findings show the glomus 


tissue to be arranged in distinct lobules with nests of 


epitheloid cells surrounded by connective tissues with 
collagen and reticulum fibres and numerous capillaries 
(Berdal et al., 1962). Almost the only pathological 
process to affect glomus tissue is tumour formation. 
These tumours, however, are rare, and furthermore it 
appears that many patients with such tumours do not 
have preoperative angiograms. Hence, the angio- 
graphic appearances of the tumours recorded in the 
lit@rature are based on isolated case reports or small 
series. The largest series with angiographic findings 
reported in the literature consisted of 12 cases (Schecter 
and Chusid, 1966), all of which had carotid body 
tumours. 

The purpose of the present paper is to stress the 
value of angiography in establishing the diagnosis, site 
arfd extent of the lesion, thereby avoiding a preliminary 
biopsy, and secondly, to review the hypothesis on the 
embryological derivation, which may explain the 
variable clinical behaviour. Two of these cases were 
unusual in that one showed a sign not previously 
described and the other secreted pressor amines. 


Case reports 
Case 13 
a swelling in the left side of the neck was found on examination 
to have a pulsatile mass with a bruit on auscultation. Biopsy at 
another centre had revealed lymphoid tissue reported as 
‘reactive hyperplasia’. The patient's general health was good. 

A chest X-ray was normal. 

Bilateral carotid angiograms were performed. A very 
vascular tumour was found at the bifurcation of the left 
common carotid artery, splaying the external and internal 
carotid arteries and displacing the external carotid artery for- 
wards (Fig. 1). Thetumour received its blood supply principally 
from the external carotid artery, and none of the major arteries 
was significantly narrowed or occluded by the tumour. The 
right common carotid angiogram was normal and a satis- 
factory intracerebral cross-circulation was demonstrated. The 
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A 39-year-old female patient with a 4-year history of 





Fig. 1. Case 1. Left carotid angiogram showing 
characteristic angiographic appearances of a carotid 

body tumour. There is a very vascular tumour circulation 
with splaying of the internal and external carotid arteries. 
There is zo significant arterial narrowing. 


appearances of the lesion on the left side were those of a 
carotid body tumour. Subtraction films (Ziedses Des Plantes, 
1963), a photographic method of removing unwanted over- 
lying images, demonstrated the extent of the lesion and its 
vascular supply rather more clearly. 

Histology of the excised specimen confirmed the diagnosis 
and revealed no features of malignancy. 


Case 2: A 29-year-old female patient was referred from another 


centre, having had exploration with biopsy of a swelling in the 
rightsideofthe neck close to the parotid. The relationship of the 
tumour to the carotid artery could not be established on that 
occasion. The biopsy report suggested a carotid body tumour, 

A chest X-ray was normal. 

A right common carotid angiogram demonstrated a vascu- 
lar tumour similar to that of Case 1, displacing the external 
carotid artery forwards. In this case, however, the internal caro- 
tid artery was totally occluded, possibly by the tumour, with 
Only its origin being patent and seen as a small stump 
(Fig. 2a, b). The appearances suggested that the vascular 
tumour had invaded the internal carotid artery and occluded 
it. These appearances could have been produced by ligation 
of the carotid artery. There was no indication, however, that 
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Fig. 2. Case 2. 





a, b, Right carotid angiograms showing that the tumour has displaced the external carotid artery 


forwards and in addition has invaded and occluded the internal carotid artery. Only the origin of the interna! 
carotid artery is patent. These appearances should raise the possibility of malignancy. c, d, Photomicrographs showing 


invasion of lymph node (c) and perineural tissues (d) by malignant paraganglionoma cells (arrowed). (c. 
These features confirm that the tumour was malignant, although the histological appearances of the tumour itself 


did not show characteristic features of malignancy. 


the carotid artery had been identified or ligated in the original 
operation note, and hence the possibility of this tumour being 
malignant was raised before the definitive excision. In view 
of the occlusion of the right internal carotid artery, bilateral 
carotid angiograms were not performed. 

At operation fibrous adhesions following the previous 
exploration caused some difficulty in mobilizing the tumour. 
The original histology confirmed a carotid body tumour but no 
comment was made with regard to malignancy or otherwise. 
Further review of these sections strongly suggested that the 
lesion was malignant. 


110: d. + 100.) 


was carried out. The histology at this time showed undoubted 


malignancy with invasion of the surrounding structures (/ig 
2c. d 
ZC, A.) 


The tumour recurred 2} years later and a repeat excision 


Case 3: A 45-year-old man first complained of unusual sensa 
tions, preceded by an aura, which led to a diagnosis of tem 
poral lobe epilepsy. Previous investigations at another centre 
including bilateral carotid angiograms were reported asnormal 
He was treated with anticonvulsants but his symptoms did not 
entirely disappear. The patient declined admission to hospital 
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a 





b 


Fig. 3. Case 3. Right carotid angiograms showing that a vascular tumour has displaced the internal carotid artery 
forwards but is situated at a higher level than the carotid body and there is no deformity of the carotid bifurcation. 
The appearances are those of a glomus intravagale with tumour circulation and its extent is far more clearly 


seen on the subtraction film. 


Ongat least two occasions over the next 3 years, even after he 
had developed a palpable mass in the right side of his neck. 
Eventually he agreed to admission to the Manchester Roval 
Infirmary, where an air encephalogram and brain scan showed 
no intracranial abnormality. 
the mass in the neck the blood pressure rose dramatically and 
only a biopsy was possible. Histology suggested a carotid body 
tumour. 

Immediately after operation the patient 
hearseness, and inspection of the vocal cords showed that 
the right cord was immobile secondary to a right recurrent 
laryngeal nerve palsy. Biochemical investigations showed ab- 
normal pressor amine secretion. Urinary normetadrenaline 
was 3:4 mg/day and 4-hydroxy-3-methoxy mandelic acid was 
also increased, ranging from 6:9 to 12:2 mg/day. 

After suppressive therapy of alpha- and beta-blocking agents 
to control the effects of abnormal pressor amine secretions, 
bilateral carotid angiograms were performed. On the right side 
an extensive vascular tumour was demonstrated, situated at a 
higher level in the neck than the carotid body and displacing 
the internal carotid forwards and not deforming the carotid 
bifurcation (Fig. 3). The appearances were those of a glomus 
intravagale (Berk, 1961). 

The tumour was excised at a further operation and histo- 
chemical examination showed it to be a chromaffin tumour 
containing noradrenaline. Sodium nitroprusside was 
during surgery to control the patient’s blood pressure. 

At this operation the hypoglossal nerve was found to be 
running through the tumour capsule, but it was possible to 
dissect this out and preserve it. The vagus nerve was embedded 
in the posterior aspect of the tumour and was eventually freed, 
although some branches to the pharynx had to be sacrificed. 
However, the main trunk was preserved, as was the recurrent 
laryngeal nerve. 


used 
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During surgical exploration of 


complained of 


Postoperatively, the patient made a good recovery and his 
dysrhythmic attacks have diminished in frequency and severity. 
Swallowing and phonation have recovered well, but the right 
vocal cord remains paralysed. At no time was there a Horner's 
syndrome present, and there was no indication at operation 
that the tumour involved the sympathetic chain. 


Discussion 
The nomenclature of tumours arising from glomus 
tissue has become confused because of their rarity, 
varying situation and behaviour. Thus, they have been 
variously described as glomus tumours, chemodec- 
tomas, non-chromaffin paragangliomas, etc. In rare 
instances, as in one of the patients described here, 
these tumours have produced far-reaching clinical 
effects by secreting pressor amines. This can now be 
explained, since recent work has shown that these 
tumours are probably derived from cells of the neural 
crest (Pearse, 1974). These cells have amine precursor 
uptake and decarboxylation characteristics and have 
become known as APUD cells and the tumours as 
apudomas (Pearse, 1973). Since the APUD cells are 
totipotential and migratory initially, it is not surprising 
that tumours may occasionally be found in ectopic 
sites or produce inappropriate secretions. 

Whilst appreciating that all these tumours probably 
have a common embryological origin and should 
probably be called apudomas, we feel that there is 


considerable merit in retaining the terms which denote 
the anatomical position of the tumour, e.g. carotid 
body tumour, glomus intravagale, glomus jugulare, 
glomus acousticus. 

Two carotid body tumours and one glomus 
intravagale have been described here. In each case 
angiography enabled a definitive diagnosis to be made 
and displayed the extent of the tumour. In Case 2 a 
new sign suggesting the possibility of malignancy has 
been described. 

In each case, previous biopsy had been undertaken, 
one of which was unhelpful, and in all the cases the 
subsequent definitive surgical procedure was rendered 
more difficult. 

In the clinical situation, where a mass in the neck 
has been present for a long time (years rather than 
months), moves lateraly only and is pulsatile or 
associated with a bruit or thrill, bilateral carotid 
angiography should always be undertaken. This 
technique, combined with subtraction films, enables an 
accurate preoperative diagnosis to be made. It 
demonstrates the site and extent of the tumour and its 
relationship to the major arteries. Carotid angiography 
also serves to exclude an aneurysm and provide 
information on intracerebral cross-flow. The technique, 
unless there is some contraindication, should always 
be bilateral to exclude the presence of an unsuspected 
lesion on the asymptomatic side, since these tumours 
may be bilateral (Reese et al., 1963; Schecter and 
Chusid, 1966). 

Malignancy occurs in 12 per cent of these tumours 
(Munro, 1950) Angiography may not always be 
accurate in assessing malignancy. However, when a 
major artery is invaded and occluded by tumour, as in 
Case 2, the strong possibility of malignancy should be 
considered. This sign has not been previously described, 
and other authors (Schecter and Chusid, 1966) have 
suggested that related vessels are never significantly 
occluded. 

Since all these tumours have the potential to secrete 
pressor amines, there may be a case for appropriate 
biochemical tests to be undertaken, as a hypertensive 
crisis may be induced by angiographic or biopsy 
procedures, as in Case 3. 


A Paraganglionomas in the neck 


In conclusion, we would like to emphasize that 
angiography is the most valuable diagnostic aid in the 
study of these tumours and diagnostic biopsy should 
be avoided, as it may lead to dangerous bleeding and 
render subsequent surgery more difficult (Conley, 
1963; Lowdon, 1964). 
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Experimental carotid-basilar bypass 


MICHAEL FEELY* 


SUMMARY 

A procedure for anastomosing the carotid to the 
vertebrobasilar circulation in the dog is described. A 
total of 20 experiments (10 acute and 10 chronic) were 
performed on dogs. The grafted vessel was found to be 
patent in 2 out of 4 dogs at 3 months after operation. 
The flow through the grafts, recorded by electromagnetic 
flowmeter, was 5—9 ml/min. 


THE augmentation of arterial blood flow to ischaemic 
regions of the body by surgical methods is under 
extensive study and has achieved widespread clinical 
application. In relation to the brain there are two main 
types of procedures: 

1. Endarterectomy or reconstruction of narrowed 
arterial segments which are presumed to be causing 
reduced flow. 

2. Operations to bypass the stenotic or occluded 

arterial segment. 
* The latter include superficial temporal to middle 
- cerebral artery anastomosis and extracranial to 
intracranial carotid artery bypass, both of which have 
been applied clinically, and lingual-basilar anastomosis 
(Reichman, 1971) and carotid-basilar bypass, which 
have only been the subjects of experimental study in 
dogs. Since 1967 superficial temporal artery to middle 
cerebral artery (STA-MCA) anastomosis has been 
ufed in the treatment of neurological symptoms where 
a lesion exists that is not suitable for carotid endarter- 
ectomy, such as a carotid occlusion. Many such opera- 
tions have now been performed (Yasargil et al., 1970; 
Austin et al., 1974). Austin et al. have demonstrated 
an increase in cerebral blood flow after STA-MCA 
anastomosis, and all patients who showed an increase 
it cerebral blood flow had a decrease in symptoms, 
namely a decrease in transient ischaemic episodes and 
improvement in psychornetric testing. 

This paper describes the technique of carotid- 
basilar bypass and assesses the flow through the graft 
in the acute phase. 


Materials and methods -. 

Twenty large mongrel dogs were used, each weighing 
20-25 kg. The basilar artery was exposed as described 
by White and Donald (1962). The dog was anaesthe- 
tized with pentobarbital sodium given intravenously, 
and an endotracheal tube was inserted and connected 
to a respirator. The animal was placed supine and the 
head immobilized. A 10-cm incision was made on the 
right side of tbe neck parallel to the larynx and 
extending to the level of the hyoid bone. It was 
deepened to the carotid artery, which was dissected 
free over a 2-cm segment just proximal to the bifurca- 
tion; tbis was isolated for later use. The incision was 
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then deepened to the anterior part of the occipita 
bone just above the foramen magnum (Fig. 1) by 
retracting the prevertebral muscles laterally from the 
midline. Àn operating microscope was brought into 
use, and, using an air-powered drill, a 2-cm opening 
was drilled in the bone. After securing haemostasis, 
the dura and arachnoid were opened in the midline, 
exposing the basilar artery; the artery's arachnoid 
covering was gently dissected away. Attention was 
now turned to theright leg, where the saphenous artery 





Fig. 1. a, Basal view of the skull of the dog, with region 
of bony opening circled. b, Basilar artery and the brain 
stem, with the approximate area of bony opening shown 
in the broken circle and the arteriotomy site marked by a 
star. The basilar artery in the dogs used in this work 
varied from 0:8 to 1-2 mm in diameter. 


was exposed through a longitudinal incision. A 10-cm 
length of this artery was mobilized by microsurgical 
technique. Branches were coagulated with a bipolar 
coagulation and this segment was excised. Attention 
was again turned to the basilar artery. A 5-mm segment 
of the artery was temporarily occluded between 
microvascular clips, avoiding the tiny branches which 
could be seen coming off this vessel. An arteriotomy 
measuring 0-5x 1 mm was then made in the basilar 
artery, and one end of the saphenous artery was 
anastomosed to this using 10-12 interrupted 8/0 
nylon sutures at x16 and x25 magnifications with 
the operating microscope (Fig. 2). 

Applying a similar technique, the other end of the 
artery was anastomosed to the common carotid 
artery. The clamps were removed and only minimal 
bleeding occurred from the anastomoses. It was easily 
stopped with a little Gelfoam. The graft was seen to 
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pulsate vigorously. The carotid artery distal to the 
anastom&is was ligated to facilitate later arterio- 
graphy. The flow through the graft was measured with 
a 2-mm Statham electromagnetic flowmeter. 


Results 

Ten dogs were operated on as acute cases and another 
10 were done as chronic procedures. Of these, success- 
ful anastomoses were performed in 7 of the 10 dogs. 
Four of the dogs survived for 3 months without any 
neurological deficit. Carotid angiography showed the 
graft to be patent in 2 of these at 3 months after surgery 
(Fig. 3). One of these dogs was submitted to carotid 
angiography at 9 months after surgery, but the graft 
was occluded. Flow measurements recorded in the 
graft at the time of surgery showed a flow of 
5-9 ml/min. 


Discussion 

The basic techniques of surgery on small blood vessels 
with a diameter of 2-3 mm or less have been well 
described (Donaghy and Yasargil, 1967). 

A meticulous technique is necessary to suture 
vessels of this calibre. Because the anastomosis is per- 
formed 10-14 cm below the surface, through a 
limited opening, long microsurgical instruments of the 
bayonet type are necessary, or the operator's hands 
will obstruct his vision. Also because of the depth, an 
objective lens of long focal length (400 mm) is 
necessary on the operating microscope to give sufficient 
clearance for the operator's hands. At x 25 magnifi- 
cation with a 400-mm objective lens, the depth of the 
field as seen through the microscope is less than 1 mm, 
which adds to the technical difficulties. To perform 
anastomoses of this type, considerable practice in the 
basic procedures of microvascular surgery is necessary. 

Though microvascular anastomosis is in clinical 
use in neurosurgery, research is still at a very early 
stage, and augmentation of the flow in the vertebro- 
basilar system has received little attention. Reichman 
(1971) found that a lingual-basilar anastomosis was 
capable of supplying sufficient blood for normal 
cerebral function after the remainder of the blood 
vessels carrying blood for normal cerebral function in 
the dog had been ligated in a staged fashion. However, 
the collateral supply to the brain in the dog is so good 
that caution must be exercised in interpreting this 
finding, particularly in view of the fact that both 
common carotids, both vertebrals and both maxillary 
arteries can be ligated in a staged fashion without 
apparent ill effect (White, 1974). 

The blood flow through the basilar artery in the dog 
is approximately 9:5 ml/min, and total cerebral blood 
flow approximately 45 ml/100 min-!. The brains of 
the dogs used in this work weighed about 130 g and 
accordingly would have a blood flow in the region of 
60 ml/min. From this it can be seen that the flow 
through the graft vessel can be nearly 100 per cent of 
basilar artery flow and up to 14 per cent of total 
cerebral blood flow. 

The long term patency of excised blood vessels of 
l-2 mm in diameter is as yet uncertain, but spasm and 
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Fig. 2. Steps in making the anastomosis to the basilar 
artery. a, The arteriotomy is fashioned which should be 
‘teardrop’ shaped. b, The shape of the graft vessel mouth 
c, The completed end-to-end anastomosis, with the basilar 
artery temporarily occluded by clips. 
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Fig. 3. Right carotid arteriogram 3 months after surgery 
showing the basilar artery (upper arrow) filling from the 
carotid artery by way of the graft (lower arrow). 


oedema may play a significant role in occlusion 
(Khodadad, 1972). 

In considering the application of carotid-basilar 
bypass to man, the much larger size of the basilar 
artery would make anastomosis easier. However. 
because of the difference in inclination of the base of 
the skull, the basilar artery is much less accessible in 
man. The dog tolerates temporary occlusion of a 
l-cm segment of the basilar artery for 2-3 hours 
without subsequent deficit. There is no evidence that 
man would respond similarly. It is likely that another 
method of anastomosis would have to be used, either 
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partial occlusion of the artery or insertion of a 
temporary shunt during surgery. 

There are many problems to overcome, but this type 
of surgery may one day play a part in the treatment of 
patients with occlusive cerebral vascular disease. 
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Grafting of the major veins: the value of anti-thrombotic 


drugs to maintain patency 


J. M. PRICE THOMAS, M. F. X. GLYNN, A. M. K. RICKWOOD AND 


M. H. GOUGH* 


SUMMARY 

The value of anti-thrombotic drugs to maintain the 
patency of grafts into the central venous system is de- 
scribed. The infrarenal portion of the inferior vena 
cava in mongrel dogs was used as the test bed. Two 
autologous graft materials were used: first, the tissue 
reaction to implanted silicone rubber, and, secondly, 
free peritoneum. Phenylbutazone was the drug adminis- 
tered to inhibit the aggregation of platelets at the blood- 
graft interface. The low patency rate of the control 
group of animals conformed with previous experimental 
studies. The high patency of grafts in the phenylbutazone- 
treated animals (up to 92 per cent) was predictable after 
studying the in vitro behaviour of their platelets pre- 
operatively, 


THE pathological sequelae of venous thrombosis which 
give rise to the "post-phlebitic syndrome’ are the de- 
struction of venous valves and the obstruction to 
venous return. At the present time nothing can be 
done to replace loss of the venous valves. Venous 
obstruction is due to inadequate recanalization with 
insufficient collateral drainage and might be over- 
come by a bypass graft. With only one or two excep- 
tions, reports reveal that, regardless of technique and 
the material used for grafting, early thrombosis and 
occlusion are commonplace (Bryant et al., 1958; Bower 
et al., 1960; Collins et al., 1960; Shore et al., 1964; 
Dale, 1966; Scherich et al., 1974). The use of a variety 
of graft materials has been reported, including venous 
homografts, Dacron and other prostheses, peritoneal 
grafts (Collins et al., 1960; Todd et al., 1963; Tibbs 
et al., 1967) and grafts of intestinal submucosa (Mat- 
sumuto et al., 1966). Not surprisingly, autologous 
tissue grafts have given the best results (Dale and 
Scott, 1963). At the present time no reliable venous 
grafting procedure is practised clinically. 

It is the aim of the experiments reported in this 
paper to determine, first, why large venous grafts so 
readily undergo thrombosis, secondly, to demonstrate 
that platelet aggregation can be modified by phenyl- 
butazone therapy and, thirdly, to show that this 
modification in platelet behaviour in vitro is related 
to the suppression of thrombus formation and in- 
creased graft patency in vieo. Collagen was used as 
the aggregating agent for in vitro studies to mimic the 
in vivo Situation. 

Materials and methods 

Thirty-seven dogs of mixed breed, weighing from 9 
to 24kg, were obtained from, and boarded at, the 
Oxford University Farm. They were fed on a 
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commercially available diet and alk received anti- 
distemper and anti-parasite therapy. Fo avert the prob- 
lem of immunological rejection autologous tissue 
grafts were used. Two different types of graft were 
placed into the infrarenal portion of the inferior vena 
cava: first, a sleeve of paracaval connective tissue 
which formed around a previously implanted solid 
silicone rubber (Dow Corning Silastic) rod, and, 
secondly, a free tube graft of peritoneum taken from 
and including the posterior rectus sheath. 

Following premedication of morphine and atropine, 
general anaesthesia was induced with veterinary Nem- 
butal (Abbott). The animals were intubated and sup- 
ported by intermittent positive. pressure. ventilation 
and all received an intravenous infusion of normal 
saline during operation in order to diminish hypo- 
volaemia and haemoconcentration. For both grap 
tissues there was a control group and à group on anti- 
thrombotic drugs. The operative technique for both 
of these groups was the same. The treated animals 
were given a preoperative intramuscular injection of 
phenylbutazone 600 mg in 3 ml of I per cent xylo- 
caine. Postoperatively, this was continued daily until 
the animal was feeding normally. Oral therapy was 
then commenced, 200 mg 8-hourly, ior a period of 
up to 3 months. Platelet aggregation patterns befóre 
and during treatment were recorded. 





Operative technique 

Silastic tissue reaction 

Thirteen dogs were used. Those having a graft of 
Silastic tissue reaction required two laparotomies, 
At the first a Silastic rod of diameter approximating 
to the animals inferior vena cava, covered with 
a sleeve of Dacron just wider than the rod (De Bakev 
Dacron arterial woven graft, USC€I Company), 
was placed into the paracaval tissues with minimal 
disturbance to the vena cava. Small windows were 
cut in the Dacron sleeve to allow tissue ingrowth 
around the rod. A second laparotomy was performed 
3 months later. The cava was isolated, as was the 
newly formed tissue reaction, care being taken not to 
damage its blood supply. After both ends of this tissue 
reaction had been excised the rod was carefully with- 
drawn. A thin layer of tissue reaction had grown 
around the rod and was incorporated into and sup- 
ported by the Dacron. A length of cava equal to that 
of the graft was excised and an end-to-end anastomosis 
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Fig. 1. Peritoneal graft during formation into a tube around 
an inert stent. 


Table I: RESULTS 
Control group 
No. No. 


Treated group 


Type of of Outcome of Outcome 
graft dogs of graft dogs of graft 
Peritoneal 12 11 occluded with 12 | occluded with 
thrombus thrombus 
| patent 1] patent 
Silastic 5 All occluded 8 7 patent 
tissue with thrombus 


* reaction 


was performed, using continuous 5/0 vascular suture 
(Tevdek) locked on to four quadrant sutures (Bryant 
et al., 1958). 


Peritoneal grafts 

Twenty-four dogs were used. Using a similar para- 
median incision the peritoneal grafts required only 
one laparotomy. The peritoneum and posterior rectus 
sheath, free from muscle, was carefully removed using 
stay sutures in order to avoid handling the meso- 
thelial surface, which was therefore touched only by 
the smooth Silastic rod over which it was fashioned 
into a tube (Fig. 1). During this time the peritoneum 
was kept moist with warm Hartmann's solution. The 
vena cava was isolated, a suitable length excised and 
the graft inserted by the same 5/0 Tevdek suture 
technique. 


Investigations 


Phlebography 

Phlebography was carried out at 72 hours postopera- 
tively, at 7 days, weekly for 1 month and thereafter 
at monthly intervals. A random selection of animals 
was followed at closer intervals. A bolus of 10 ml 45 
per cent Hypaque was injected into a hindlimb vein 
3 seconds before each exposure. Lateral and antero- 
posterior oblique views were used. Care was taken to 
have the same object-film distance on each exposure 
for comparison measurements. 


Histology 


The histological appearances of the cells which were 
to form the blood-graft interface in both types of 
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grafts were studied, and later those of the gells lining 
the established patent grafts. Paraffin sections and 
en face Hautchen preparations were used (Poole et 
al., 1958). In the latter, using the fresh specimen, 
the intracellular cement between the surface cells 
is stained with silver (AgNO,) and the monolayer 
Háutchen preparation then counterstained with 
haematoxylin to demonstrate the nuclei. 


Platelet studies 

Platelet aggregation was studied using the turbido- 
metric method developed by Born (1962). Platelet-rich 
plasma was incubated with collagen particles and 
control tracings of the normal aggregation pattern 
were obtained (O’Brien and Heywood, 1966). The 
addition of phenylbutazone to the cuvette | minute 
before the incubation with collagen produced a muted 
aggregation response. Graft recipients were all studied 
by the in vitro technique, but the treated animals which 
received an intramuscular injection of phenylbutazone 
2 hours preoperatively also had their aggregation 
patterns studied peroperatively and at intervals there- 
after. 


Results 


Control group 

Of the 12 peritoneal grafts, 11 were completely occluded 
by thrombus (Table I). Serial phlebograms showed 
that thrombus formation began at the proximal anasto- 
mosis and that initially the distal anastomosis remained 
free. None of the 11 grafts remained patent for more 
than 15 days, the average time being 5 days. Following 
thrombosis at the proximal anastomosis the vena cava 
down to the confluence of the common iliac veins 
became occluded. Long term follow-up of these 
occluded grafts (up to 580 days) showed that, although 
the cava distal to the graft recanalized, the graft itself 
did not, and at autopsy the grafts were replaced by a 
band of fibrous tissue without a lumen. 

There were 5 silicone-rubber-induced tissue grafts. 
Again, serial phlebography revealed that all throm- 
bosed within 14 days, the average time being 8 days. 
Unlike the peritoneal grafts, thrombosis occurred 
over the whole length of the graft. On long term 
follow-up none recanalized. Autopsy showed mature 
thrombus which had undergone contracture, narrow- 
ing both the original diameter and length of the graft. 


Treated group 
Table I also shows that 92 per cent of the peritoneal 
grafts remained patent; one was observed for a period 
of 3 years less 10 days. The Silastic tissue reaction 
grafts had a patency rate of 7 out of 8 (87-5 per cent); 
the longest observed patent graft was 2 years and 7 
months. The operations were in no way affected by 
phenylbutazone treatment; in particular, there was 
no excessive bleeding either during or after surgery. 
Prior to the commencement of treatment the con- 
trol platelet aggregation test gave the typical trace 
( Fig. 2a). When phenylbutazone was added the aggre- 
gation response to the collagen suspension was muted, 
and at a concentration of 100 ug/ml was abolished 
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Fig. 2. a, Control in vitro aggregation of platelet-rich plasma 
with collagen suspension (added as indicated by the arrow). 
b, Inhibition of aggregation in vitro to same collagen 
suspension after incubation with phenylbutazone (100 ug/ml). 
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Fig. 3. a, Repeat preoperative control aggregation with 
collagen suspension. 4, Inhibition of aggregation 2 hours 
after an intramuscular injection of phenylbutazone. 


(Fig. 2b). The specimen taken 2 hours after the intra- 
muscular injection of phenylbutazone (Fig. 35) showed 
a similar inhibition curve to that in Fig. 2b. Subse- 
quent studies during the operative and the postopera- 
tive periods of oral phenylbutazone treatment showed 
that the reduced platelet aggregation response to 
collagen was maintained. After withdrawal of the 
drug a delay of 1 month to 6 weeks was observed 
before normal aggregation returned. 


Histological findings 

Before insertion into the vena cava: The cells on the 
surface of the Silastic tissue reaction were of two 
morphological types. About one-quarter of the surface 
area was covered by a pavement of mono- and 








Fig. 4. Hàutchen preparation of the tissue reaction to 
implanted silicone rubber (Silastic) showing areas of mono- 
and multinucleate cells. (x 56.) 





Fig. 5. Silver-stained whole preparation of peritoneum after 
45 minutes’ storage in warm Hartmann 's solution. Grey 
whorls of exposed collagen are seen where exfoliation of the 
mesothelial cells has occurred. ( <75.) 


multi-nuclear cells (Fig. 4) and about three-quarters by 
fibroblasts with their luxury protein collagen arranged 
in whorls around them, the whole making up a typical 
‘incomplete jigsaw puzzle’ pattern. 
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Fig. 6. a, Häutchen preparation of the mesothelial cells in the centre of the graft at 9 days. This demonstrates elongation 
with flow and mitotic division. ( < 570.) b, Háutchen preparation showing survival of peritoneal cells at 10 months. They 
appear stable, mononuclear and retain their orientation with blood flow. ( « 140.) 





a 


The peritoneum, using Háutchen preparations, gave 
a regular pattern of mononuclear mesothelial cells 
with smooth polygonal outline and no polarization. 
Staining after storage in warm Hartmann’s solution 
for 40-50 minutes—to simulate the time taken to 
prepare and insert a peritoneal graft —showed exfolia- 
tion of areas of the mesothelial cells, exposing whorls 
of the underlying collagen (Fig. 5). 
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Fig. 7. a, Treated peritoneal graft at 11 days. 5, Treated peritoneal 
graft at 247 davs. 


After insertion into the vena cava: The earliest. peri- 
toneal graft taken down was at 9 days. At the anasto- 
mosis there was continuity cf the mesothelial cells and 
the non-orientated normal vena caval cells. In the 
centre of the graft the celis had become elongated 
along the axis of blood flow and mitotic division was 
visible (Fig. 6a). On long term follow-up the meso- 
thelial cells survived to populate the grafts (Fig. 65). 

The Silastic tissue reaction grafts were taken down 
only after some time, the longest being 2 years and 7 
months. Their lining proved to be identical to that 
of normal vena cava. 


Phlebographic findings: The initial narrowing of the 
peritoneal grafts was seen towards the upper or 
proximal anastomosis and reached its maximum 
between 10 and 20 days (Fig. 7a). It did not appear to 
be due to thrombosis or external influences, but to 
contracture of the free devascularized graft material, 
and was also seen in the cava over the length which 
had been mobilized. This was ultimately overcome, 
for in time the grafts returned almost to their original 
dimensions (Fig. 7h). 

In the long term (2 years 7 months) the Silastic 
tissue reaction grafts did lose some length and dia- 
meter despite the Dacron support. This, however, 
appeared to be functionally insignificant. 


Discussion 

There seem to be two factors which are responsible 
for the failure of the autologous grafts in the control 
group. First, the exposure of collagen at the blood- 
graft interface, and, secondly, the transient contrac- 
ture of a free graft. 

Areas of exposed collagen at the blood—graft inter- 
face were common to both peritoneal and Silastic tissue 
reaction grafts when inserted; the former because of 
the inevitable exfoliation of cells during preparation 
and insertion of the graft, which took 40-50 minutes 
(Fig. 5), and in the latter because the majority of 
the lining was not endothelialized. The same pheno- 
menon of endothelial exfoliation in free autologous 
saphenous vein grafts was observed by Wyatt and 
Taylor (1966). 

The mono- and multinuclear cells of the Silastic- 
induced grafts were similar to those found ahead of 
regenerating endothelium by Poole et al. (1958) in 
rabbit aorta, by Yong et al. (1963) in prosthetic grafts 
and by Wyatt and Taylor (1966) in reversed vein grafts. 
Warren and Brock (1964) showed that these cell types 
were capable of producing plasminogen activator, 
this being a property of endothelial cells. Morpho- 
logically identical cells were produced outside the 
circulation in rabbit ear chamber experiments per- 
formed by Florey (cited by Pugatch, 1964); their 
plasminogen activator production was confirmed by 
Warren (1965). Both morphologically and histo- 
chemically, therefore, the behaviour of these cells 
suggests that they are of the same series as endo- 
thelium and, as such, are non-thrombogenic. 

It appears probable that the fibroblasts and their 
protein, collagen, are the principal thrombogenic 
stimulus—a hypothesis supported by the fact that 
platelets exposed to collagen in vitro form aggregates 
(Spaet, 1962; Zucker and Borrelli, 1962; Hovig, 1963). 
Superimposed coagulation and continued thrombus 
formation can then proceed to occlusion of the lumen 
(Mustard et al., 1967). 

In vitro studies have shown that sulphinpyrazone 
and pyrazole compounds alter the response of plate- 
lets to surface stimuli, including collagen (Packham 
et al., 1967), and Mustard et al. (1966) showed that 
these compounds prolonged platelet survival times in 
viro when aggregation had been suppressed in vitro 
to stimuli such as collagen. 
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Fig. 8. An inadequate inhibition of platelet aggregation to 
collagen at 48 hours in a graft failure of the treated group. 


Our studies show that phenylbutazone therapy 
suppresses thrombus formation in dogs and permits 
grafts placed into the infrarenal portion of the inferior 
vena cava to remain patent. This patency is reflected 
bv an in vitro suppression of platelet aggregation. 
The mechanism by which phenylbutazone exerts its 
action is unknown. Some effects on coagulation have 
been reported, but the major effect appears to be 
directed toward blood platelets and thrombus forma- 
tion (Smythe et al., 1965). The observation that 
phenylbutazone inhibits the release of serotonin-C 
from platelets stimulated with collagen suggests that 
it works by diminishing the interaction of platelets 
with surface stimuli (Packham et al., 1967). 

The parallel between graft patency and jn vitro 
suppression of platelet aggregation suggests that the 
test might be used clinically when a graft is inserted 
into the venous system (Price-Thomas and Glyn, 
1973). By monitoring the effect of phenylbutazone on 
platelet aggregation in vitro the anti-thrombotic dose 
of the drug might be controlled, or another thera- 
peutic agent be substituted until the desired levels of 
suppression were attained. Indeed, in one animal in 
this series it appeared possible to predict the fate of 
the graft, for in vitro testing showed aggregation to 
be insufficiently affected by the drug (fig. 8), and this 
animal represented the one graft failure in the treated 
group, 

Graft contracture could threaten patency if early 
thrombus formation, although small, were suficient 
to occlude the lumen. This narrowing phenomenon, 
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noted by Bower et al. (1960) and Haimovici et al. 
(1970), did not progress in our treated animals, appar- 
ently because thrombus formation was halted, and it 
therefore may be unnecessary to support the graft 
wall externally, as recommended by Kunlin (1961) 
and Shore et al. (1964). 

The peritoneal grafts, despite the inevitable small 
areas of bare collagen when inserted, were rendered 
stable when these areas had been covered by prolifera- 
tion of the adjacent mesothelial cells which was made 
possible by theesuppression of thrombus formation. 
Similarly, the Silastic tissue reaction grafts remained 
patent if the thrombus forming on the exposed 
collagen completely endothelialized before occlusion 
occurred. 

Our experience with anticoagulant therapy in vein 
graft recipients, both clinically and experimentally, 
has been disappointing, although Hatmovici et al. 
(1970) described an improvement in graft patency 
with this treatment. Demetz et al. (1961) used fibrino- 
lytic therapy but reported no improvement in patency 
of either venous autografts or prosthetic materials. 
Anti-thrombotic therapy appears to offer considerable 
advantages over both of these methods. It may be 
necessary to continue therapy for a relatively short 
time and our present studies are designed to clarify this. 
Qther drugs such as aspirin or Persantin may be more 
appropriate clinically if long term treatment is required. 
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The effect of Premarin on blood loss 


attending open heart surgery 
D. A. S. MARY, A. ABID, P. POHLNER, T. YONG KANG, 


R. MESZAROS AND M. I IONESCU* 


SUMMARY . 
Premarin was administered prophylactically to every 


other patient in a series of 148 consecutive cases of 


open intracardiac surgery. Of these, 132 patients were 
matched to analyse the results of Premarin administra- 
tion and postoperative blood loss. There were 67 patients 
who were given Premarin and 65 who did not receive 
this drug; both groups were identical in respect of age 
and sex. Matching was undertaken according to history 
of previous cardiac operations and anticoagulation, 
type of valve surgery or repair of congenital anomaly, 
duration of perfusion, platelet count and the use of fresh 
blood and epsilon-aminocaproic acid in the postopera- 
tive period. 

The prophylactic use of Premarin was not associated 
with a reduction in postoperative bleeding. 

* 

EXCESSIVE postoperative bleeding following open intra- 
cardiac surgery has been attributed to disturbances of 
blood coagulation and fibrinclysis (Perkins et al., 
1959: Gans and Krivit, 1962; Kendall and Lowen- 
stein, 1963; Douglas et al., 1966; Woods et al., 1967). 

It has been suggested that the administration of 
Premarin may reduce blood loss in patients following 
apen intracardiac operations (Ambrus et al., 1971) 
and adenoidectomy (Menger, 1955). Premarin, a con- 
jugated oestrogen substance, has been reported to 
cause an increase in Factors IV and V levels (Johnson, 
1957; Wayne et al., 1964) and in platelet aggregation 
(Elkeles et al., 1968), and to decrease capillary perme- 
ability (Maki et al., 1969) and circulating fibrinolytic 
activity in man (Villadolid et al., 1965). 

The present study was undertaken to investigate 
the influence of Premarin administration on post- 
operative blood loss in patients undergoing open 
intracardiac surgery. 


Patients and methods 

One hundred and forty-eight patients who underwent 
open heart surgery between February 1973 and 
February 1974 were included in the trial. Sixteen 
patients were subsequently excluded for the following 
reasons: 7 patients underwent reoperation because 
of excessive bleeding from an identifiable blood vessel, 
3 died on the operating table, 5 had coagulation dis- 
turbances due to extracorporeal circulation incidents 
and 1 patient had a pneumonectomy in addition to 
intracardiac valve surgery. In the remaining 132 
patients the amount of blood loss was analysed in 
relation to Premarin administration. There were 70 
women and 62 men (Table 1). Their ages ranged from 
6 to 64 years (mean 43 years). 
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Premarin was used in 67 patients; the remaining 65 
patients did not receive Premarin. Indicated therapy 
was not withheld in any patient. Premarin was ad- 
ministered to alternative patients in doses of 50 mg 
intramuscularly 2 hours before operation. A similar 
dose was given intravenously at the end of the opera- 
tion, and repeated for a further three doses at 6- 
hourly intervals thereafter. 

The surgical procedure in every patient consisted of 
a median sternotomy incision and euthermic extra- 
corporeal circulation with non-haemic prime. Long- 
acting anticogagulants were discontinued 3-5 days 
preoperatively. Details of open heart surgery and 
extracorporeal circulation at the General Infirmary, 
Leeds, have been reported previously (Garcia et al., 
1973). Heparin was administered to every patient at 


neutralized at the end of the perfusion by protamine 
sulphate. The type of valve surgery undertaken is 
shown in Table II. Repair and replacement with tissue 
valves or prostheses were used for mitral valve lesions, 
while valve replacement was the rule for aortic valve 
lesions. The congenital anomalies which were repaired 
comprised atrial septal defect in 7 patients, ventricular 
septal defect in 5, tetralogy of Fallot in 2 and pul- 
monary valve stenosis and double outlet right ventricle 
respectively in the remaining 2 patients. 

Platelet counts were made at 6 and 24 hours post- 
operatively in every patient. 


Table I: AGE AND SEX OF PATIENTS INCLUDED 
IN THE TRIAL 


Premarin No Premarin 








M F M f Total 
No. of patients 32 35 30 35 132 
Age tyr) 
Range 9-63 6-59 16-64 15-64 6-64 
Mean 42 44 46 41 43 
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Evaluation 

Postoperatively, the cumulative blood loss through 
drainage tubes placed in the mediastinum and pleural 
cavity was measured at 6 and 24 hours. The values 
were expressed in millilitres and were related to body 
surface area as calculated at the time of operation. 
In the majority of cases the drainage tubes were rc- 
moved at or about 24 hours after the operation. 
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Table H: AQALYSIS OF POSTOPERATIVE BLOOD LOSS 


r Premarin in open heart surgery 








Premarin No Premarin 
Data analysed patients Atoh At 24 h patients At 6h At 24 h At6h At 24 h 

Preoperatice data 
Previous cardiac operation 14 176. 30 378+ 56 16 162-20 398- 54 >07 OF 
Anticoaguiation 10 165.32 419. 79 6 190-51 388. 103 ~~ OG E. 
Operation and anticoagulation 8 20-12 395. 30 7 1342-11 326. 22 c0 0d 
None 35 $3+13 389 25 36 148-14 360. 29 OF 04 
Surgical procedure 
Mitral 28 135014 3425 25 20 144-22 3316; 43 QC 0:9 
Aortic 14 130 18 388+ 32 i4 142-16 3305. 31 +07 SQ 
Double valve (mitral and aortic) 8 138 4.28 402. 70 9 185.-24 420. 40 0:2 (8 
Double valve (mitral and tricuspid) 6 17552 5124 120 8 134-40 344. 85 PLUR ign n 
Triple valve (mitral, aortic and 3 193.93 425-181 6 223.24 562+ 88 0-7 > 0-4 

tricuspid) 
Congenital anomalies 8 176.36 | 3167. 70 8 130225 336 55 0-2 OR 
Operative and postoperative data 
Perfusion duration 

<< 90 min 42 146.12 344. 24 41 133412 317.4 26 0-40 (40 
Platelet count 

x 100 000/mm* 39 146-12 35 24 39 178-14 | 419 — 30 oO] 0-03 

“> 100 000/mm* 28 169 -18 415 — 38 26 122-135. £882.29 z0-05 0-02 
Use of fresh blood 

With 52 161 + 12 382. 24 šI 163 + i2 377 3 27 0-5 05 
Use of epsilon-aminocaproic acid 

With 6 294.46 327. 96 7 198--24 445. 61 2008 04 

Without 61 142: 9 3665 21 58 148 IE 359%. 24 6 ÜR 
Total no. of patients and mean results 67 157-10 380. 21 65 0154.10 368) 23 «0:8 uv 


Results given as mean s.c. 


Design of the trial 

The measurement of blood loss was made without 
prior knowledge of the administration of Premarin. 
Bleeding in the two main groups of patients with and 
without Premarin was compared statistically. These 
groups comprised a comparable number of men and 
women (Table 1). There was no difference between 
the mean ages of the two groups (43 + 2 years, P > 0-9). 
Retrospective matching according to factors which 
may influence blood loss (Table I) revealed a com- 
parable number of patients subjected to these factors. 
The perfusion duration was 30-210 minutes (mean 
$44 5 minutes) in the Premarin group and 21-235 
minutes (mean 90+ 6 minutes) in the control group. 
The difference between the mean duration of cardio- 
pulmonary bypass did not reach statistical significance 
(P 0:3). Comparison was also carried out between 
subgroups which emerged according to factors shown 
in Table TI. Student's r-test for unpaired data was 
used in the analvsis. 


Results 

The two main groups of patients, with and without 
Premarin, appeared comparable with respect to age, 
sex, duration of cardiopulmonary bypass, history of 
previous cardiac operations and anticoagulation, type 
of surgical procedure, platelet count and the use of 
fresh blood and epsilon-aminocaproic acid (Tables f, 
ID. The blood loss at 6 and 24 hours in. all the 
patients given Premarin ranged from 50 to 169 ml 
(mean 157 * 10 ml) and from 168 to 977 mi (mean 
380 +21 ml) respectively. The corresponding values 
in the patients without Premarin ranged from 49 to 
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382 mi (mean 154+ 10 ml) and 92 to 934 ml (mean 
368 + 23 ml). The difference between the two groups 
is not statistically significant (P > 0-8, P > 0-7). 

The blood loss at 6 and 24 hours was also analysed 
according to factors which may influence postopera- 
tive haemorrhage. There was no significant reduction 
in blood loss in the subgroups receiving Premarif 
compared with those who did not (Table H). 


Discussion 

Excessive blood loss constitutes an important. risk 
factor during and after open heart sargery (Litwak 
et al., 1969; Gomes and McGoon, 1970; Proskey et 
al, 1970) Inadequate neutralization of heparin, 
fibrinolysis, decreased platelet count and alterations in 
coagulation factors have been observed to occur, but 
these vary greatly from one patient to another (Perkins 
et al, 1959; Gans and Krivit, 1962: Kendall and 
Lowenstein, 1963; Douglas et al., 1966; Woods et al., 
1967). Improvement in the techniques of extracorporeal 
circulation and advancing skill have lec to a reduction 
in blood loss (Douglas et al, 1966; Garcia et al, 
1973). A number of therapeutic interventions have 
been proposed to prevent and treat excessive hlood 
loss after open heart surgery. 

Epsilon-aminocaproic acid, Trasylol and Premarin 
have been studied (Douglas et al., 1966; Ambrus et 
al, 1971). Prophylactic administration. of Premarin 
has been reported to reduce blood loss Ambrus et al. 
1971). These results have not been confirmed in the 
present investigation. However, comparison between 
the two trials is difficult. In the present study patients 
undergoing myocardial revascularization procedures 
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or aortic arch surgery were not included, unlike in 
the study of Ambrus et al. (1971), and the route of 
Premarin administration was different. In the earlier 
trial the drug was administered intravenously in a 
4-hour infusion before taking the patient to the 
operating theatre. The design of the trials was also 
different. In the present series the patients were 
matched for number, age, sex and type of operation. 
Moreover, other factors were taken into consideration. 
Previous work from the General Infirmary, Leeds, 
has shown that heart-lung bypass for periods of 
longer than 90-120 minutes, previous valve surgery 
and a postoperative platelet count below 100 000/mm? 
had adverse effects on postoperative blood loss, and 
that the use of non-haemic prime, transfusion of 
fresh blood after perfusion and shorter periods of 
heart-lung bypass reduce the postoperative blood loss 
(Garcia et al., 1973; Mary et al., 1974; Ionescu et al., 
1976). The patients in the present series were well 
matched in these respects and all the patients had 
non-haemic prime of the heart-lung machine. Further- 
more, analysis of subgroups according to these factors 
did not reveal any benefit from the use of Premarin. 
The present trial was not planned to investigate the 
influence of Premarin on blood coagulation or fibrino- 
lysis in these patients, as has been reported previously 
, (Johnson, 1957; Wayne et al., 1964; Villadolid et al., 
1965). However, the present results suggest that under 
the conditions prevailing in this study any such effects 
do not reduce the amount of postoperative blood loss. 
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Peripheral aneurysms in Behcet's disease 


A. McL. JENKINS, A. L 


SUMMARY 

Two patients with Behcet’s disease are reported, both 
of whom had aneurysms of peripheral arteries. In one 
the aneurysms were multiple. The aneurysm was replaced 
with a Terylene prosthesis in one patient, and in the 
other an autogenous vein bypass was used. In each case 
a further aneurysm developed adjacent to the vascular 
anastomosis. Severe ischaemia of the affected limbs 
subsequently developed in both patients. 


IN 1937 Behçet, a Turkish dermatologist, described a 
syndrome in which iritis was associated with oral and 
scrotal ulceration. Since then there have been reports 
of numerous other manifestations indicating that 
Behcet's disease is a generalized condition affecting 
the skin, joints, neural tissue and blood vessels. The 
condition appears to affect many racial groups and 
has been described in Asia Minor (Behcet, 1937; 
Kansu et al, 1972), Japan (Mishima et al., 1961; 
Ishii et al., 1964), Europe (Hills, 1967; Enoch, 1969) 
and Australia (O'Donnel, 1947). Of particular surgical 
interest are the vascular manifestations (Dowling, 
1961; Mamo and Baghdassarian, 1964; Enoch et al., 
1968). Venous involvement seems more common than 
involvement of major arteries, and superficial thrombo- 
phlebitis has been reported in 12 per cent (Dowling, 
1961) to 27 per cent (France et al., 1951) of patients. 
Thrombosis of the vena cava is also well recognized 
(O’Donnel, 1947; Thomas, 1947; Forman, 1960; 
Ishii et al., 1964; Holzmann, 1965; Scavo and Cramar- 
ossa, 1966; Enoch et al., 1968; Decroix, 1969; Haim 
et al., 1971; Kansu et al., 1972; Rosenthal et al., 1972; 
Chajek and Fainaru, 1973). 

Vasculitis resulting in arterial thrombosis has been 
reported by Enoch (1969), Mowat and Hothersall 
(1969) and Chavatzas (1974), but the most striking 
arterial abnormality in Behcet's disease is aneurysm 
formation. This has been described several times in the 
aorta (Mishima et al., 1961; Mounsey, 1965; Shikano, 
1966; Hills, 1967). There have been only two reports 
of aneurysms of peripheral arteries, Oshima et al. 
(1963), reporting an aneurysm of the ulnar artery in 
a 36-year-old woman, and Enoch et al. (1968) report- 
ing a 16-year-old male who developed bilateral popli- 
teal artery aneurysms. 

This paper describes 2 cases of Behget's disease: 
one with an aneurysm of the femoral artery and the 
other with bilateral popliteal artery aneurysms. The 
problems associated with surgical treatment of the 
aneurysms in Behget's disease are discussed. 


Case reports 
Case 1: A Scottish trawler fisherman, who had never lived 
outside the United Kingdom, was first diagnosed as having 
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Behget's disease at the age of 36 years in 1964. At that time he 
had recurrent oral and scrotal ulceration, uveitis and thrombo- 
phlebitis, He received a course of anticoagulants and was 
placed on long term steroids (prednisolone RJ mg/d). 

In February 1966 he was admitted to hospital complaining 
of a pulsatile swelling in the left groin which had been enlarging 
for 2 weeks. Examination confirmed an aneurysm of the 
common femoral artery with palpable distal pulses. There was 
also long-standing oedema of the leg attributable to recurrent 
thrombophlebitis. The ESR was 40 mm/h, end the WBC was 
11 800/mm*. Blood cultures, Wassermann reaction and Kahn 
test were negative. Rheumatoid arthritis end lupus erythe- 
matosus particle agglutination tests were both normal. The 
aneurysm was excised and an iliofemoral Tery ene prosthesis was 
inserted end to end. Postoperatively anticoagulants were given. 

In April 1966 the patient was readmitted as an emergency 
with a 2-day history of pain and swelling in the left groin. 
Examination showed a hot, tender, pulsatde swelling in the 
region of the previous distal anastomosis. Ankle pulses were 
normal. A diagnosis of recurrent, possibly infected, aneurysm 
was made. A new iliofemoral Terylene prosthesis was inserted, 
routing it through the obturator foramen, thus avoiding the 
site of the original prosthesis. The original orosthesis and the 
aneurysm were excised (Macpherson, 19673. Recovery from? 
this procedure was uncomplicated and pulses in the affected 
leg were normal. 

The patient remained well and resumed work as a trawler- 
man until January 1968, when he was readmitted with an 8-dav 
history of severe pain in the left foot which had become dusky, 
Examination showed that the prosthesis bad occluded and 
that the foot was markedly ischaemic. He was put back on 
anticoagulants and steroid therapy was continued. The rest 
pain gradually improved and 8 months ‘ater left lumbar 
sympathectomy was performed. His condition was known te 
be satisfactory, apart from claudication, fer 6 months after 
sympathectomy, when he defaulted from fodow-up. 


Case 2: A Scottish business executive, aged 46 years, first 


in the left calf and pulmonary embolism. Furunculosis of the 
axilla and thigh was noted together with panched-out ulcers 
of the mouth and left side of the scrotum. There was no 
evidence of uveitis, arthritis or neurological involvement. He 
was hypertensive and was started on methyldopa. The ESR 
was 99 mm/h. Plasma protein estimation showed an altered 
albumin : globulin ratio (albumin | 2:6 g/$00 mi, globulin 
39 g/100 ml). Serum fibrinogen was elevated at 1000 mg 
100 ml. A diagnosis of Behget's disease was made and he was 
treated with anticoagulants, phenformin and methandienone. 

In October 1972 he complained of sudden severe pain in the 
distal part of the left thigh. A pulsatile swelling was found and 
a diagnosis of aneurysm of the termination of the superficial 
femoral artery was made. Ankle pulses were present. Recur- 
rence of oral ulceration was noted. Antcoagulanis were 
discontinued and prednisolone 60 mg/d begun, Angiography 
showed an aneurysm about 10 cm in diameter at the distal end 
of the left superficial femoral artery (Fig. 33. Proxima! to it 
were numerous small luminal protrusions. Both the superficial 
femoral and common femoral arteries were dilated. 4 smal! 
right popliteal aneurvsm measuring 2 cm in diameter was also 
present (Fig. 2). 

In spite of treatment the patient's blood pressure continued 
to rise (183/140 mm Hg). This was controlled with bethanidine 
and reserpine and the aneurysm was explored. The popliteal 
artery was thickened and friable. At its origin there was a large 
false aneurysm which communicated with the vessel through a 
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Fig. 1. Case 2. Femoral angiogram showing an aneurysm 


near the termination of the left superficial femoral artery 
with irregularity of the vessel proximally. 
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Fig. 2. Case 2. Femoral angiogram showing a small aneurysm 


of the right popliteal artery. The aneurysm was an incidental 
finding during angiography. 
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Fig. 3. Case 2. Blister-like protrasion (arrowed) on the 
superficial femoral artery (S.F.A.). 
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Fig. 4. Case 2. Excised segment of the left superficial femcral 
artery with a probe in the lumen showing the defect from 
which the false aneurysm originated. 


circular hole in the arterial wall 1-0 cm in diameter; 4 cem 
proximally there was an area of potential rupture (Fig. 3). Clot 
was seen bulging beneath a blister-like swelling on the artery 
and was restrained by adventitia alone. A reversed saphenous 
vein graft was inserted to bypass the two arterial lesions, and 
the segment bearing the hole was excised (Fig. 4). A good 
recovery followed, with palpable ankle pulses. Anticoagulants 
were restarted because of recurrent phlebitis in the calf. One 
month after operation the ESR was 55 mm/h and full blood 
count was normal. 

Fight weeks later, in December 1972, the patient was 
readmitted as an emergency, having noticed a swelling behind 
the left knee accompanied by severe pain and a tearing sensa- 
tion in the distal thigh. An angiogram showed three small 
aneurysms clustered at the proximal graft anastomosis, with 
a much larger aneurysm arising at the distal end (Fig. 5). At 
operation it was found that an aneurysm had formed on the 
artery immediately adjacent tə the proximal anastomosis. 
Just beyond the distal anastomosis a defect 1 cm in diameter 
had developed in the artery, resulting in a large false aneurysm. 
The distal defect was closed by simple suture. The artery was 
divided above the proximal anzurysms, and the anastomosis 
and part of the vein graft wer? excised. Continuity between 
artery and graft was re-established end to end with a new auto- 
genous saphenous vein graft. Satisfactory ankle pulses returned 
and an uninterrupted recovery followed. Anticoagulants were 
discontinued and the prednisolone dosage was progressively 
reduced to 20 mg/d. 

Fifteen weeks later, in April 1273, the patient was readmitted 
as an emergency with a severely ischaemic left foot. He had 
experienced rest pain in the left ‘oot and bilateral calf claudica- 
tion during the preceding 2 weeks. Clinically, bilateral femoro- 
popliteal artery occlusions were present. Blood tests showed a 


hypercoagulgble state. The plasma fibrinogen was 590 mg 
100 ml and the prothrombin consumption index 6 per cent. 
The partial thromboplastin times were reduced, indicating 
enhanced thromboplastin production. The platelet count was 
175 000/mm? and the ESR was 75 mm/h. Other signs of 
reactivated Behcet's disease included reappearance of buccal 
ulceration and general malaise. In view of reports suggesting 
an auto-immune basis for Behcet's disease (Buckley and Gills, 
1969) and a favourable response to chlorambucil (Mamo and 
Azzam, 1970), the patient was given chlorambucil 5 mg/d. 
There was a striking initial response, with general improvement 
and a fall in ESR. However, after a few months his condition 
deteriorated and the ESR rose again. Increased dosage of 
chlorambucil to 7 mg/d did not produce improvement and the 
steroids dose was increased. 

The patient was readmitted as an emergency in April 1974 
with a 2-week history of severe dyspnoea, and he appeared to 
have extensive bronchopneumonia. There was no response to 
antibiotics and he died 2 days later. Autopsy demonstrated 
bronchopneumonia, but subsequent histological examination 
showed the cause of death to be pneumocystis carinii infection 
of the lungs. 


Discussion 

Behcet’s disease is probably more common than was 
previously thought, and, as pointed out by Hills 
(1967), the majority of patients are seen in ophthalmo- 
logical or dermatological clinics. Only rarely is surgical 
treatment required. This may be to deal with gangrene 
following major arterial thrombosis, probably secon- 
dary to vasculitis, as reported by Enoch (1969) and 
Mowat and Hothersall (1969), or for treatment of 
aortic aneurysms. Peripheral aneurysms appear to 
be very uncommon and there is only one other case 
report in the literature of a patient with Behcet's 
disease and with aneurysms involving the vessels of 
the lower limb (Enoch et al., 1968). 

The 2 cases presented here illustrate the uncertain 
results which follow arterial reconstruction for peri- 
pheral aneurysms in Behcet’s disease. In Case 2 a 
false aneurysm occurred at the distal anastomosis 11 
weeks after operation. Smaller saccular aneurysms 
were also noted to be developing at the proximal 
anastomosis. A second vein graft thrombosed 15 
weeks later, producing severe ischaemia of the foot. 
Thrombosis also occurred at about the same time in 
the other leg, presumably in the region of the small 
popliteal aneurysm. In Case | ananastomotic aneurysm 
occurred 8 weeks after prosthetic replacement of a 
femoral aneurysm. Re-grafting was required, but 20 
months later thrombosis occurred, producing marked 
peripheral ischaemia. Both patients retained their 
limbs but were handicapped by the effects of isch- 
aemia. 

Enoch et al. (1968) also reported failure of surgery 
for aneurysm in Behcet’s disease. Two weeks after 
insertion of an autogenous vein bypass graft for a 
left popliteal aneurysm, graft thrombosis occurred. 
Six weeks after application of a vein patch to the 
right popliteal artery at the site of excision of an 
aneurysm a further aneurysm appeared at the anasto- 
mosis, necessitating ligation of the vessel. 

In view of these failures it is evident that in Behcet's 
disease recurrent aneurysms are likely to occur at 
anastomoses. At operation in Case 2 the artery was 
found to be soft and friable and sutures tended to 
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Fig. 5. Case 2. Left femoral angiogram showing aneurysms 
at the proximal and distal ends of the autogenous saphenous 
vein graft. 


cut out. This disorganization of the vessel wall wag 
confirmed histologically, the excised segment of artery 
showing considerable granulomatous change of the 
media with well-marked endarterial fibrosis. Accord- 
ing to Enoch et al. (1968), the basis of the arterial 
weakening seems to be obliterative endarteritis of the 
vasa vasorum with weakening and destruction of the 
wall of the parent vessel. A further characteristic of 
peripheral aneurysms in Behcet’s disease is that they 
may be multiple. In Case 2 and in Enoch’s patient 
bilateral popliteal aneurysms were present. In addi- 
tion, in Case 2 a blister-like aneurysmal weakening of 
the femoral artery was present 4cm proximal to the 
presenting false aneurysm. Other such lesions may 
have existed on adjacent parts of the artery not access- 
ible to inspection at operation. 

A further problem in management relates to the use 
of anticoagulants. These may be mdicated when 
venous thrombosis is present and they may reduce 
the incidence of thrombosis in major arteries. How- 
ever, both our patients were on anticoagulants when 
false aneurysms occurred after the first reconstruc- 
tions were performed, and Case 2 was anticoagulated 
at his initial presentation with a false aneurysm. 
However, when the anticoagulants were withdrawn 
this patient went into a hypercoagulable state and 
suffered acute thrombosis in the femoral arteries of 
both legs. It appears that the use of anticoagulants 
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must be a matter of judgement in each case, balancing 
the risk of thrombosis against the risk of recurrent 
false aneurysm formation after arterial reconstruction. 

Our experience confirms the previous report of 
Enoch et al. (1968) that patients with Behget's disease 
are poor subjects for reconstructive surgery for peri- 
pheral aneurysms, and that such patients should be 
carefully followed up for signs of recurrent aneurysm 
formation or thrombosis. The prognosis concerning 
the ultimate viability of affected limbs should be 
guarded. Chloeambucil may be helpful in suppressing 
the disease, but should be reserved for patients with 
severe life-threatening complications. 
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Parietal pleurectomy for recurrent pneumothorax 


A. R. ASKEW* 


SUMMARY 

One hundred patients with persistent or recurrent 
pneumothorax treated by parietal pleurectomy are 
described. There was one known recurrence and no 
postoperative deaths. Six patients required further 
surgery for complications. In the uncomplicated cases 
the average stay in hospital following operation was 
ILS days. Parietal pleurectomy should be regarded as 
the treatment of choice for patients with recurrent 
pneumothorax who are fit to undergo surgery. 


SPONTANEOUS pneumothorax is typically seen in 
young men previously in good health. Although chest 
radiology is usually normal, an apical lung lesion is 
invariably present. This may be an area of fibrosis, 
collapse or cyst formation, and characteristically it 
is not taberculous. 


group and in these cases the pneumothorax is 
commonly associated with chronic bronchitis and 
emphysema. Less commonly it is associated with 
menstruation, metastases and asthma. 

There is little controversy over the management of 
the initial episode. A shallow pneumothorax will 
generally absorb naturally, but failure to absorb or 
the presence of a larger pneumothorax is an indica- 
tion for intercostal tube drainage or needle aspira- 
tion. The incidence of recurrence after the initial 
episode is about 20 per cent (Reid et al, 1963; 
Ruckley and McCormack, 1966; Leading Article, 
1968) but rises to 80 per cent following three episodes 
(Gobbel et al., 1963). Parietal pleurectomy offers the 
best chance of a permanent cure, and, because of the 
greatly increased risk of recurrence following repeated 
episodes, should be performed early rather than late. 


Patients and results 

Over the decade 1965-74, 100 patients (80 male, 20 
female) had parietal pleurectomy at the Oxford 
Regional Thoracic Centre for a persistent or recurrent 
pneumothorax. Three patients had bilateral opera- 
tions, making a total of 103 operations. Thirty-five of 
the male patients were aged 20-29 (Table 1), and the 
operative findings in this group generally confirmed 
the presence of apical lung disease. Nineteen patients 
were aged over 50. Eleven patients had emphysema 
and associated air cysts, 1 had a honeycomb lung and 
7 had apical bullae without generalized emphysema. 
Ten of the 20 female patients were in their fourth 
decade and these patients had apical bullae. The in- 
creased incidence in two separate age groups, charac- 
teristic of male patients, was not evident in the female 
patients. 


* 


Fifty-nine patients (47 male, 12 female) had under- 
gone previous intercostal tube drainafe, 7 of these 
patients having a pleurectomy for a persistent air 
leak. Four patients had had an attempted pleurodesis 
by the insufflation of intrapleural talc. 

There has been a single case of recurrent pneumo- 
thorax following parietal pleurectomy. This was in a 
61-year-old male with severe emphysema and a spon- 
taneous pneumothorax treated by intercostal intuba- 
tion. This procedure had punctured the lung. He had 
had two subsequent air leaks from a grossly emphy- 
sematous lung requiring thoracotomy and drainage 
with further excoriation of pleura on both occasions. 
Three patients needed a second thoracotomy for a per- 
sisting air leak from emphysematous lungs, all having à 
satisfactory final result. Further surgery was required 
in another 3 cases (Table ID and 6 other patients 
had minor complications which settled without furthere 
surgical intervention. The average stay in hospital for 
uncomplicated cases was 11-5 days, ranging from 9:5 
days for the under-20 age group to 15 days for the 
over-50 age group (Table 1). 


Table I: DETAILS OF PATIENTS 
Age group 


20-29 30-39 40-49 808 





0-19 20-29 30-39 40-49 507 
Sex 
Male 11 35 9 7 PR 
Female 4 4 iQ Í i 
Average hospital stay 9:5 10:3 10-8 12 is 


for uncomplicated 
cases (d) 


Discussion 

Spontaneous pneumothorax may be treated in the 
first instance by needle aspiration or intercostal under- 
water seal drainage (Withers et al, 1964; Vogt- 
Moykopf and Haiderer, 1966) or by non-surgical 
expectant treatment. If the pneumothorax is not 
aspirated then it may be | month or longer before 
the lung re-expands (Gobbel et al., 1963). Respiratory 
difficulty from a large pneumothorax and failure of 
the lung to re-expand require intercostal intubation. 
However, the recurrence rate following intubation 
and underwater seal drainage is on average 20 per 
cent following the initial episode. 

Inadequate suction is the principal cause for failure 
to re-expand the lung. The Roberts suction apparatus 
does not remove a sufficient volume of air and the 
same problem arises with the Heimlich flutter valve. 
Bernstein et al. (1973) advocate its use but recurrences 


true C ————————————————————'Á 
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Table H: DETAILS OF COMPLICATIONS e 
Patients 
Complication Sex Age Course — m 
Major | l 
Empyema M 29 Thoracotomy and drainage 
Persistent air leak (apical bullae) M 18 Thoracotomy, lung suture and phrenic nerve crush 
Loculated pneumothorax M Re Thoracotomy and drainage 
Wound dehiscence E 24 Re-suture 
Persistent air leak (honeycomb lung) F i8 Thoracotomy and lung suture 
Persistent air leak (emphysema and bronchiectasis) M 55 Thoracotomy and lung suture m 
Recurrent pneumothorax (emphysema) M 6l Thoracotomy and lung suture (twice) 
: + 
Minor | 
Persistent air leak M 44 Resolved on suction 
M $3 
Infected wound M 33 Resolved 
M 71 
Posterior pleural effusion M 19 Spontaneous absorption 
Collapsed middle lobe F 38 Resolved with branchoscopy and physiotherapy 


un 


Associated conditions are given in parenthese 


still occur. Adequate suction and a correctly placed 
tube are essential if a lung is to be kept expanded. 
However, intercostal intubation is not without compli- 
cations, and Vogt-Moykopf and Haiderer (1966) re- 
ported 10 cases of empyema in 58 patients treated thus. 
Needle aspiration is not without danger, as the lung 
may be accidentally punctured, and if used, then the 
needle should never be left in situ. 

Recurrence of the pneumothorax or failure of the 
lung to expand with drainage and adequate suction 
is an indication for parietal pleurectomy. Typically, 
the recurrent case is a young man with apical lung 
disease—either apical cysts or fibrosis—as confirmed 
in this study. The apical lesion is rarely tuberculous, 
and in this series biopsies of the apex and cultures, 
when taken, have been negative. There is a second 
peak in later life and these cases are generally associ- 
ated with chronic bronchitis and emphysema. How- 
ever, of the 1 1 male patients aged over 50, 7 had apical 
bullae with no evidence of associated emphysema. 

Pleurodesis has been advocated as a successful 
method of treatment for the recurrent case and 
numerous irritants have been used. However, it is à 
‘blind’ procedure, the adhesions are too often inade- 
quate, tending to form on the mediastinal and dia- 
phragmatic surfaces where they are of least use, and 
many fail to prevent recurrences (Gobbel et al., 1963; 
Ruckley and McCormack, 1966; Bromley, 1967; 
Cran and Rumball, 1967). In the present series 4 
patients had had a previous attempted pleurodesis. 
lodized talc has also been reported to have induced 
a chest wall tumour (Jackson and Bennett, 1973). 

Clagett (1968), while admitting the effectiveness of 
pleurectomy, believed that this is too radical a treat- 
ment and condemned it, preferring to use gauze 
abrasion. However, there can be little additional 
trauma entailed in a parietal pleurectomy. It can be 
easily performed through a standard thoracotomy 
incision without resecting a rib, or by using the 
anterior thoracotomy approach, along the upper 
border of the fourth rib. A limited lateral thoracic 
approach has also been advocated. At the same time 
diseased apical areas can be excised or oversewn. 
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The formation of a fibrothorax from a clotted 
haemothorax or infection with loss of pulmonary 
function is a theoretical complication, but does not 
occur in practice. Gaensler (1956) has demonstrated 
no measurable loss of pulmonary function, and 
Andersen and Poulsen (1959) found no significant 
impairment of the mechanical efficiency of respira- 
tion following parietal pleurectomy. 

In the present series there were no postoperative 
deaths and the incidence of major complications was 
7 per cent. This compares favourably with the series 
reported by Gaensler (1956) in which there was | case 
of haemorrhage in 9 cases, and that of Gobbel et al. 
(1963) with 2 persisting air leaks in 31 cases. Thomas 
and Gebauer (1960) reported a 12 per cent incidence 
of major complications following 45 operations, and 
Saha (1964) reported 3 deaths in a series of 90 opera- 
tions, all occurring in the older age group. The results 
presented here confirm that parietal pleurectomy 
should be regarded as the treatment of choice in 
patients with recurrent pneumothorax who are sufhici- 
ently fit to withstand thoracotomy. 
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Resection and reconstruction for carcinoma 


of the thoracic oesophagus 


HIROSHI AKIYAMA, MAMORU HIYAMA AND CHIAKI HASHIMOTO* 


SUMMARY 

The technique and results of oesophageal resection 
through a right thoracotomy and laparotomy with re- 
construction utilizing the stomach via a retrosternal 
route are reported. 

Forty patients underwent this procedure, with no 
mortality. The average blood loss during operation was 
424 ml, and 72 per cent of this serles underwent the 
operation without blood transfusion. 

It is believed that this type of one-stage operation for 
carcinoma of the oesophagus is reasonable from the 
viewpoint of adequate resection of malignancies, and it 
can be performed with minimal surgical risk. With 
experience, perhaps it will become a standard method 
such as the Billroth I method in gastric surgery. 


SINCE the beginning of modern surgery, oesophageal 
Operations, particularly reconstructive procedures, 
have been a major area of interest. The colon, stomach 
and small intestine are the organs most frequently 
used for oesophageal substitution. These organs can 
be brought up to the proximal cut end of the oeso- 
phagus for anastomosis through various routes, such 
as the presternal, restrosternal, intrathoracic or 
posterior mediastinal route. 

Surgeons should be capable of performing all types 
of oesophageal reconstruction, but since this proce- 
dure involves many fine techniques it is usually 
reserved for the specialist. However, a standard 
: operative approach which is considered reasonable 
from the viewpoint of appropriate cancer surgery and 
entails minimal surgical risks for the aged and under- 
nourished patients in which such surgery is usually 
necessary should be established. 

Ihe present paper describes & method of oeso- 
phageal resection and reconstruction using the stomach 
through a retrosternal route for carcinoma of the 
thoracic oesophagus. The technique is simple and 
fulfils the criteria outlined above. The results obtained 
so far are reported. 

With increasing experience, this operation should 
be utilized and perfected and thus may become equi- 
valent to the Billroth I procedure in gastric surgery. 


Patients 

During the period from 1971 to 1974, 270 cases of 
carcinoma of the upper alimentary canal including 
the hypopharynx, upper and lower oesophagus and 
cardia were admitted to the Toranomon Hospital, 
Tokyo. Of the 270 cases, 140 cases (51:9 per cent) 
underwent resection and reconstruction. In the 
majority of cases the stomach was utilized for recon- 
struction, as this organ is our first choice, rather than 


206 


the colon, for oesophageal substitution. Patients who 
fulfilled the following criteria were selected for the 
procedure described here: (1) a lesion located in the 
thoracic oesophagus, not in the hypopharynx or 
the cervical or abdominal oesophagus; (2) a resectable 
lesion; (3) a healthy stomach. Forty patients satisfied 
all these points and underwent this operation. 


Technique 

The method is shown diagrammatically in Fig. 1. The 
operation involves the right chest, the upper abdomen 
and the neck. The general plan is as follows. The 
thoracic oesophagus and proximal stomach are re- 
sected. A pyloroplasty is also carried out. The stomach 
is brought up to the neck through a retrosternal 
tunnel. The cervical oesophagus is anastomosed to the 
stomach which is then located behind the sternum. 

The skin incision is placed at the right fifth inter- 
costal space. It is essential to check that there is no 
direct invasion by the tumour of the surrounding 
vital organs before proceeding with the resection. The 
pleura is incised along the azygos vein, which is then 
ligated and transected, exposing the whole posterior 
mediastinum. Dissection of the posterior mediastinal 
lymph nodes is performed. The oesophageal branch 
of the vagus nerve is cut and lymph nodes at the 
bifurcation of the trachea and pulmonary hilum are 
removed. The pulmonary branch of the vagus nerve 
is preserved if possible. The paratracheal lymph nodes 
are removed bilaterally. It is important not to damage 
the recurrent laryngeal nerve on either side. The 
thoracic oesophagus is severed at a high level for a 
low lesion or at a level just above the cardia for a 
higher lesion (further resection is done later). The 
cut end of the oesophagus is temporarily closed by 
suture. The surgical margin should first be checked 
by direct vision by oesophagotomy (Akiyama et al., 
1974). The lower mediastinum is also dissected includ- 
ing all the lymph nodes, particularly those at the oeso- 
phageal hiatus. Care should be taken not to damage - 
the left pleura, but if the tumour has invaded the left 
pleura the affected area must be resected. The thoracic 
oesophagus with the tumour is left in the thorax, and 
tbe chest is closed. 

The abdomen is then opened by an upper median 
incision. Exploration for possible intra-abdominal 
metastases is performed. In some cases with suspicion 
of advanced abdominal metastases, this is the first 
step of the operation. These indications are further . 
discussed later. The greater omentum is severed along 
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Fig. 1. Scheme of the resection and reconstruction for carcinoma of the thoracic oesophagus utilizing the stomach 


through a retrosternal route. 


the greater curvature of the stomach, preserving the 
right gastro-epiploic artery. The left gastro-epiploic 
artery and the short gastric arteries are severed and 
the greater curvature of the stomach is freed towards 
the oesophageal hiatus. Lymph node dissection at the 
origin of the coeliac artery and along the common 
hepatic artery is carried out. The coronary vein and 
the left gastric artery are severed and tied at their 
origin. The thoracic oesophagus with the tumour or 
the cut end of the oesophagus is pulled through the 
oesophageal hiatus into the abdomen. The oesophagus 
and stomach is extended and placed on the chest. The 
proximal stomach including the lymph nodes at the 
right and left paracardia and the upper part of 
the lesser curvature is removed together with the 
oesophagus. Pyloroplasty is performed as a routine 
procedure. 

Finally, a neck incision is made along the anterior 
border of the sternocleidomastoid muscle and the cut 
end of the oesophagus is pulled out of the neck (Fig. 
2). To create the retrosternal tunnel a flat malleable 
intestinal retractor with a hole in one side (Akiyama 
and Hiyama, 1974) is used. A tape is threaded through 
the hole in the retractor. A wide superior orifice of the 
anterior mediastinum is obtained by dividing both 
the sternohyoid and sternothyroid muscles. The tape 
anchored to the retractor is attached to the stomach, 
which is then brought up to the neck by pulling the 
tape through the retrosternal tunnel. This can normally 
be done without difficulty. The cervical oesophagus and 
the stomach are anastomosed in two layers. Accurate 
approximation of the epithelium is a very important 
factor for primary healing of the anastomosis (Aki- 
yama, 1973). A nasogastric tube is inserted for suction, 
and later to allow tube feeding until oral ingestion is 
resumed. 


Results 

.Of the 40 cases who underwent this procedure, there 
were no operative or hospital deaths. The total 
operative mortality of resection and reconstruction 
for malignant lesions of the hypopharynx to the 
oesophagogastric junction between 1971 and 1974 was 





Fig. 2. Operation photograph showing the stomach, after 
resection of the oesophageal tumour, cardia and upper e 
lesser curvature, placed on the chest. Its suitability for 
oesophageal substitution is evident. The stomach is pulled 
up to the neck through a retrosternal tunnel. The cervical 
oesophagus is ready for anastomosis. 


1-4 per cent. Thus, resection and reconstruction of 
the thoracic oesophagus by the stomach using a retro- 
sternal route with cervical oesophagogastrostomy in 
one stage is a safe procedure as demonstrated by its 
negative mortality rate. As regards postoperative 
complications, only minor ones developed, including 
temporary vocal cord paralysis (1 case, spontane- 
ously healed), a small salivary fistula (1 case, spon- 
taneously healed) and stenosis due to compression by 
a large bony process on the posterior surface of manu- 
brium of the sternum (1 case, the bony process was 
resected and the oesophagus and stomach were re- 
anastomosed). 

Oral ingestion of food was resumed on the ninth 
postoperative day and all the cases were able to eat 
a normal diet after recovery. Figs. 3 and 4 show post- 
operative barium swallow films. The most frequent 
postoperative complaints are diarrhoea and some 
fullness of the stomach, but these usually disappear 
after a few months. Long term results are not yet 
available. However, 57 per cent of the series are alive 
and well at the present time. 
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Fig. 3. Barium swallow film after oesophageal reconstruction 
utilizing the stomach through a retrosternal route. Arrow 
indicates the cervical oesophagogastrostomy. 


The blood loss during operation ranged between 
107 and 996 ml, with an average of 424 ml. If a patient 
is not seriously anaemic preoperatively, the operation 
can be performed without blood transfusion. In this 
series 72 per cent of the cases did not require blood 
during the operation. 


Discussion 

Numerous approaches to reconstructing the thoracic 
oesophagus have been detailed in the literature (Gar- 
lock, 1938; Sweet, 1945; Nakayama and Hirota, 
1962: Petrov, 1964; Heimlich, 1966). However, a 
simple procedure with minimal risks has not been 
reported. Right thoracotomy is an established approach 
to reach the entire length of the thoracic oesophagus 
and posterior mediastinum. It is of importance to 
visualize the whole posterior mediastinum for radical 
lymph node dissection. When a lesion is so advanced 
that it is strongly suspected to have extensive intra- 
abdominal metastases, especially in the liver and retro- 
peritoneal or para-aortic lymph nodes, exploratory 
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Fig. 4. Postoperative barium swallow film showing the 
stomach situated in the retrosternal space. 


laparotomy is performed first to exclude inoperable 
cases. Advanced cases include tumours with markedly 
irregular ulceration, multicentric lesions and non- 
ulcerated massive tumours which are histological.y 
poorly differentiated. Otherwise, thoracotomy is the 
first procedure, but with this approach intra-abdominal 
information can also be obtained through an incision 
made in the right diaphragm. Needless oesophagec- 
tomies have been avoided in some cases by finding 
liver metastasis at a ‘right-sided transthoracic explora- 
tory laparotomy’. By closing the chest immediately 
after completion of the posterior mediastinal dissec- 
tion, the amount of time that the chest Is open ts 
reduced. This is one of the advantages obtained by 
adopting a retrosternal route in the oesophageal 
reconstruction. 

The stomach has frequently been used to replace 
the oesophagus (Garlock, 1938; Sweet, 1945), and 
Nakavama and Hirota (1962) markedly lowered the 
operative mortality rate by using the stomach through 
a presternal route and by dividing the operation into 
three stages. The stomach has many advantages for 
oesophageal substitution. It is large enough to bring 
up to the neck or even up to the hypopharynx (Ong 
and Lee, 1960; Le Quesne and Ranger, 1966; Akiyama 
et al., 1971), it has elasticity and a good intramural 
blood supply and only one anastomosis is necessary 
for completion of the oesophageal reconstruction. 
In other words, simplicity is the great advantage. 
Postoperative complaints are minimal after this 
procedure. 

Despite frequent descriptions of these advantages, 
a practical technique of utilizing the stomach has not 


been established. It is important to realize that intra- 
abdominal lymph node dissection along the coeliac 
artery, the upper part of the lesser curvature and the 
paracardiac regions of the stomach is mandatory. 
Fortunately, after resection of the cardia and upper 
part of the lesser curvature (after completion of intra- 
abdominal lymph node dissection) the form of the 
residual stomach is very suitable for oesophageal 
substitution. It is tailor-made for this purpose and is 
also of a sufficient size to bring up through a retro- 
sternal route. Some efforts have been made to redesign 
the stomach (Heimlich, 1966), but probably the 
unmodified stomach with its normal peristalsis is 
most suitable for oesophageal substitution. 

The retrosternal route is an excellent route through 
which the oesophageal substitution can be brought 
up to the neck. It is simple to create, shorter than a 
presternal route and has a better cosmetic appearance. 
In addition, the area where local recurrence may occur 
is avoided. 

Oesophageal reconstruction with a segment of colon 
(Petrov, 1964) is also a useful method, but it contains 
many anastomoses and is a time-consuming proce- 
dure. Subsequently, our first choice for oesophageal 
substitution is always the stomach, reserving the colon 
for when the stomach cannot be utilized. 

In conclusion, this procedure is simple to perform 
for oesophageal replacement while satisfying all the 
necessary requirements for cancer surgery. 
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Kinin levels in the peripheral venous blood of patients 
with severe vasomotor dumping before and 


after revisional surgery 


A. CUSCHIERI AND KAREN WORTHINGTON* 


SUMMARY 

The kinin activity in peripheral venous blood was 
estimated before and after jejunal interposition in 
17 patients with severe vasomotor dumping. In each 
case the kinin activity was assayed both under fasting 
conditions and after the oral administration of a liquid 
hypertonic glucose meal (100g). No significant 
difference in the preoperative fasting kinin values 
was found between patients who were improved of 
their symptoms (11 cases) as distinct from those who 
did not derive any benefit from jejunal interposition 
(6 cases). However, in patients who obtained relief after 
revisional surgery, the kinin level after glucose admini- 
stration (56:15 t 11-19 ng/ml) was significantly higher 
(P<0-01) than the release obtained in patients who 
were not improved by surgery (3:65 + 2:33 ng/ml). 
Furthermore, the kinin release was reduced to near 
normal levels on re-challenge with glucose 3 months 
after jejunal interposition in patients who were cured or 
improved of their symptoms. 


THE vasomotor changes of the dumping syndrome 
after gastric surgery include hypotension, a decrease 
in the blood volume (Roberts et al., 1954; Amdrup 
and Jorgensen, 1956; Hinshaw et al., 1957; Duthie 
et al., 1959; Le Quesne et al., 1960) and a paradoxical 
increase in the peripheral blood flow (Hinshaw et al., 
1957; Bell, 1965). Evidence incriminating the role of 
kinins as mediators of the vasomotor symptoms has 
been steadily accumulating (Zeitlin and Smith, 1966; 
Blumel et al., 1967; MacDonald et al., 1969; Cuschieri 
and Onabanjo, 1971; Wong et al., 1974). This paper 
deals with the effect of jejunal interposition on the 
kinin levels in the peripheral venous blood of patients 
with severe vasomotor dumping. 


Patients and methods 
Seventeen patients with severe vasomotor dumping 
were studied before and after jejunal interposition. 
After an overnight fast, a sample of peripheral venous 
blood was taken in ethylene diamine tetra-acetate 
(EDTA 1-0 mg/ml) using siliconized needles (or plastic 
intravenous cannulae) and plastic syringes. Each 
patient was then given 200 ml of 50 per cent glucose 
(w/v) as a dumping provocation test, and further 
samples of blood were obtained during the height of 
the dumping symptoms and after the attack had 
subsided. 

The test was repeated in all the patients at 3—4 
months after surgery except that in patients who 
did not experience dumping at this stage, blood 
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samples were obtained 15—30 minutes after the glucose 
meal. 

EDTA was used to inactivate the kinin-destroying 
enzymes in the collected specimens of blood. The 
kinin activity was extracted after the method of 
Talamo et al. (1969) using Amberlite resin columns. 


Bioassay 

This was used to measure the kinin activity. Rats 
weighing 120-150 g were injected subcutaneously 
with diethylstilboestrol (0-1 mg/kg). The isolated rat 
uterus, previously stored at 4 °C for 18—24 hours, was 
suspended in a 5-ml organ bath of oxygenated de 
Jalon solution at 30-31 °C. A four-point assay on each 
sample was performed in duplicate against standard 
synthetic bradykinin (Sandoz, BRS 640). The de Jalon 
solution contained atropine sulphate (10-? g/litre), 
brom-lysergic acid diethylamide (BOL 10-? g/litre) 
and mepyramine maleate (10~ g/litre). Assays of the 
kinin activity of samples from patients with vasomotor 
dumping were performed before and after incubation 
with chymotrypsin (250 ug) for 1 hour at 37°C. All 
the reagents used were of Analar grade. 


Statistical methods 

Results (expressed as means + standard error) were 
analysed either by Student's t-test for paired data or 
by the Wilcoxon rank sum test for non-parametric 
data as appropriate. 


Results 

The activity of the samples from patients with 
vasomotor dumping on the isolated rat uterus was 
abolished after incubation with chymotrypsin, indicat- 
ing its polypeptide nature. 

The preoperative kinin activity in samples of 
peripheral venous blood during fasting from all the 
patients treated by jejunal interposition is shown in 
Table I. There was no significant difference between 
the group treated by isoperistaltic jejunal interposition 
and those treated by the antiperistaltic operation. A 
significant rise in the kinin activity in peripheral venous 
blood was detected in both groups during a dumping 
attack provoked by hypertonic glucose before 
reconstructive surgery (Table II). Moreover, the kinin 
values after glucose administration in the isoperistaltic 
group were not significantly different from those 
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treated by the antiperistaltic operation (P 0-05), 
indicating that the two populations were similar. 

The 1? patients were therefore regrouped into those 
cured or improved of their symptoms (group A, 
if cases) as distinct from patients who did not obtain 
any benefit from revisional surgery (group B, 6 cases), 
and the kinin data were then analysed accordingly. 
The preoperative fasting kinin levels were similar in 
_ both these groups (Table IH ). However, the peripheral 
venous kinin activity was significantly elevated after 
the administration. of hypertonic glucose only in 
patients in group A (P «0-01). The rise from fasting 
levels in patients whose dumping symptoms were not 
alleviated by jejunal interposition was small and not 
significant (Table IV). 

The kinin release after glucose administration in 
group A patients was significantly reduced from the 
corresponding preoperative values on re-challenge at 
3-4 months after surgery. 


Discussion 

This study provides further evidence for the role of 
bradykinin as a mediator of the vasomotor symptoms 
of the dumping syndrome. The association between 
elevated bradykinin levels and dumping is now well 
documented in men (Zeitlin and Smith, 1966; 
MacDonald et al., 1969; Cuschieri and Onabanjo, 
1971). A recent study by Wong et al. (1974) showed 
that the plasma bradykinin levels correlated better 
with the drop in the mean blood pressure than with 
any other symptoms, with the possible exception of 
headache. There is no doubt that the pharmacological 
properties. of bradykinin are consistent. with the 
changes in the dumping syndrome. Furthermore, the 
vasomotor symptoms of this disorder are very similar 
to those encountered in the carcinoid syndrome, 
where the evidence for bradykinin involvement is 
overwhelming (Oates et al., 1964, 1966; Melmon et al., 
1965). The present study suggests, however, that 
patients diagnosed clinically as suffering from the 
vasomotor dumping syndrome form a heterogeneous 
group as far as kinin release after glucose adminis- 
tration is concerned. A good clinical outcome after 
reconstructive surgery by jejunal interposition was 
only obtained in patients with a kinin level greater 
than 30 ng/ml after the administration of hypertonic 
glucose. This kinin release was significantly reduced 
postoperatively in these patients. It is argued, there- 
fore, that the kinin response after the administration 
of hypertonic glucose may be of value in predicting 
response to revisional surgery. 

Kinins are generated by the action of proteolytic 
enzymes (kallikreins) on certain acidic glycoproteins 
(kininogens) with the release of the active peptide 
sequence. Kallikreins occur in the plasma (plasma 
kallikrein) and in tissues such as salivary glands, 
pancreas and intestine (glandular kallikreins). It is 
now generally accepted that plasma kallikrein 
releases the nonapeptide bradykinin from kininogens 
and that glandular kallikreins release kallidin (lvsyl- 
bradykinin) from the same substrate. In the context of 
the vasomotor dumping, kinin generation can be 
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e Kinin levels in patients with dumping 


Table I: BASAL PERIPHERAL VENOUS KININ 
BEFORE JEJUNAL INTERPOSITION 





Jejunal No. of Kinin activity 
interposition cases (rimi. mean se) 
Isoperistaltic 9 [5 058 
Antiperistaltic 8 | 88 0:36 
P008. 


Table H: PREOPERATIVE KININ LEVELS AFTER 
GLUCOSE ADMINISTRATION 


Jejunal No. of a Kinin activity 
interposition cases éng/ml, mean o s.e) 
Isoperistaltic 9 40-9 - 10-8 
Antiperistaltic 8 34-0 16-8 
P 0:05 


Table HI: BASAL PERIPHERAL VENOUS KININ 
BEFORE JEJUNAL INTERPOSITION IN TWO 
GROUPS OF PATIENTS 


No. of Kinin activity 
Group Cases img/ml, mean s.e.) 
A. Cured or 11 [89 - 0-50 
improved 
B. Not improved 6 36. 0:15 
F-04035. 


Table IV: KININ RELEASE INDUCED BY 
HYPERTONIC GLUCOSE BEFORE AND AFTER a 
JEJUNAL INTERPOSITION 
Kine level after glucose 
(ng/ml, mean = s.e.) 


NOSOE ^c ADRE A NND 
Group cases Preoperative Postoperative 
A. Cured or 11 30643 c 11-39 FHIR 7-20 
improved 
B. Not improved 6 31.65. 2:33 $0 : 0:86 








in group A the difference between pre- and postoperative » 
Kinin levels is significant (P 0-01). 


brought about by the activation ef either the plasma 
kallikrein or the intestinal enzyme. The ability of 
homogenates of the gastro-intestinal tract to form 
kinins has been demonstrated (Amundsen and Nustad, 
1965: Zeitlin, 1970). Zeitlin has shown that when 
fragments of rat jejunal mucosa are incubated in 
Krebs solutions of increasing molarity by the addition 
of varying amounts of glucose, there is a good 
correlation between increasing melarity of the solution 
and the amount of active kallikrein released into the 
incubate. Similar findings are obtained when rat 
jejunal loops are perfused in vivo with de Jalon 
solution of a molarity range between 300 and 
1200 mosmol (Cuschieri, 1975). 

Wong et al. (1974) reported that in some patients 
the kinin release seemed to resuit from the activation 
of plasma kallikrein. The stuation ts, however, 
further confused by the finding of Seki et al. (1972) 
that colonic kallikrein (and presumably kallikrein in 
the rest of the gastro-intestinal tract) is different from 
other glandular kallikreins, in that us molecular 
weight and inhibition pattern are similar to those of 
plasma kallikrein. 

The following unified working hypothesis, which is 
based on Zeitlin’s original postulate (1970), is 
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suggested for the mechanism of kinin release in the 
dumping syndrome: 
1. Rapid emptying of stomach remnant. 
2. Hyperosmolar intestinal contents. 
3. Damage to intestinal mucosal cells. 
4. Activation of.intestinal prekallikrein to kallikrein, 
resulting in: 
a. Local production of kinin and its release into 
the circulation, or 
b. Release of activated intestinal kallikrein into 
the circylation > plasma kininogen — plasma 
kinin. 
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Lobar dearterialization in liver trauma 


CHANVIT TANPHIPHAT* 


SUMMARY 

Two cases of blunt liver trauma managed by hepatic 
artery ligation are reported. Lobar dearterialization is a 
simple and effective method of achieving haemostasis in 
exsanguinatiag wounds of the liver. The postoperative 
management and scope of this procedure are discussed. 


HAEMORRHAGE remains a major problem in the 
management of liver injury (Crosthwait et al., 1962). 
Haemostasis can usually be achieved in minor 
lacerations by ligation of the bleeding vessels or by 
deep haemostatic sutures. Since the use of packing has 
been abandoned, because this method was associated 
with a high incidence of complications and mortality 
(Madding, 1955), hepatic lobectomy has become the 
accepted procedure for dealing with large and 
exsanguinating wounds of the liver (Little, 1971). 
Hepatic lobectomy is a formidable operation associated 
with a high mortality, especially in critically injured 
patients with multiple organ injury (Foster et al., 
1968). Madding (1955) suggested the use of hepatic 
artery ligation in acute liver trauma under desperate 
circumstances. Subsequently, Mays (1972) reported 
16 cases of lobar dearterialization for blunt and 
penetrating injury of the liver, with successful haemo- 
stasis in all but | case. The 2 cases described in the 
present report illustrate the effectiveness of this 
procedure as well as its dangers. 


Case reports 
Case 1: A 25-year-old man was seen on 12 April 1974 after 
falling from a height of 12 metres. He was in a state of shock 


with a blood pressure of 80/40 mm Hg and a pulse rate of 


130/min. The abdomen was distended with generalized 
tenderness and guarding, maximal over the right hypo- 
chondrium. Immediate laparotomy revealed 2000 ml of blood 
in the peritoneal cavity with active bleeding from a stellate 
tear on the superolateral surface of the right lobe of the liver. 
The wound was about 13 cm in length and 10 cm deep. There 
was bleeding from the depth of the wound which could only 
be controlled by Pringles manœuvre. Ligation of the right 
hepatic artery was followed by a considerable reduction in 
bleeding. Complete haemostasis was achieved by temporary 
packing of the wound while cholecystectomy and right 
nephrectomy were carried out, as the right kidney was almost 
totally transected. Fear of ischaemic necrosis of the gall- 
bladder after ligation of the right hepatic artery was the 
reason for cholecystectomy. The wound was covered with 


omentum and drained with a corrugated drain. At the end of 


the operation, during which the patient had received 2400 ml 
of blood and 2000 ml of saline, the blood pressure was 
130/80 mm Hg and pulse rate 90/min. 

The postoperative course was uneventful except for a chest 
infection which required a course of ampicillin and kanamycin 
for 6 days. A liquid diet was started on the third postoperative 
day. Liver function tests on the fourth postoperative day 
showed a total bilirubin of 2 mg/100 ml. direct bilirubin 
0-5 mg/100 ml, SGOT 206 units, alkaline phosphatase 5:1 
Bodansky units, albumin 3:5 g/100 ml. globulin 2:7 g/100 ml, 
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cholesterol 95 mg/100 ml and prothrombin time 15 seconds 
(93 per cent index). On the tenth postoperative day 
function were completely normal. Selective coeliac 
arteriography (Fig. 1) on the fifth postoperative day demon- 
strated obstruction of the right hepatic artery with delayed 
filling of its branches via collaterals from the gastroduodenal 
artery and the coeliac axis. Liver scan on the sixth 
Operative day was normal. The patient was discharged on 
the thirteenth postoperative day and began to do light work 


2 months later. 


liver 


tests 


post- 


Comment 

In this case right hepatic artery ligation produced 
effective haemostasis and spared the patient a major 
hepatic resection. 





Fig. 1. Case 1. Selective coeliac arteriogram on the fifth 
postoperative day showing obstruction of the right hepatic 
artery 2 cm from its origin and filling of its branches via 


collaterals from the gastroduodenal artery and coeliac axis 


Case 2: A 47-year-old man was seen on | January 1975 after 


the car which he had been driving had overturned in a collision. 
He was shocked with an unrecordable blood pressure and a 
pulse rate of 120/min. There was generalized abdominal 
tenderness and guarding; unclotted blood was obtained from 
a peritoneal tap. Emergency laparotomy revealed 2000 ml of 
blood in the peritoneal cavity. There was active bleeding from 
the right lobe of the liver, in which there were a large stellate 
tear on the lateral surface about 10 cm deep, a linear tear on 
the anterior surface and another on the inferior surface both 
about 5cm deep. Bleeding was temporarily controlled by 
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Fig. 2. Case 2. Liver scan ('"*Au) on the sixth postoperative 
day showing a large space-occupying lesion in the 
anterolateral aspect of the upper part of the right lobe. 


Pringle's manceuvre. Complete haemostasis was achieved after 


ligation of the right hepatic artery and temporary packing of 


the wound. Cholecystectomy was performed, followed by 


T tube intubation of the common bile duct and placement of 


eorrugated drains to the right. suprahepatic space and 
Rutherford-Morison pouch. At the end of the operation the 
patient had received 2000 ml of blood and 1000 ml of saline, 
the blood pressure was 120/80 mm Hg and pulse rate 100/min. 

The patient developed a chest infection and jaundice post- 
operatively. He was given ampicillin and kanamycin. Liver 
function tests on the fifth postoperative day showed a total 
bilirubin of 14:7 mg/100 ml, direct bilirubin 5:5 mg/100 ml. 
SGOT 280 units, SGPT 440 units, alkaline phosphatase 3-9 
Bodansky units, cholesterol 150 mg/100 ml and prothrombin 
time 18 seconds (83 per cent index). A liver scan (Fig. 2) on the 
sixth postoperative day revealed a large defect in the antero- 
lateral aspect of the right lobe. An aortogram (Fig. 3) on the 
seventh postoperative day showed occlusion of the right hepa- 
tic artery with filling of its branches, mainly from the left 
hepatic artery. There was evidence of stretching of the right 
hepatic branches, suggesting a haematoma or oedema in the 
area corresponding to the defect on the liver scan. Despite 
these abnormalities in the first postoperative week, the patient 
showed a steady clinical improvement and it was decided not 
to re-explore him at this time. Oral feeding was commenced 
on the ninth postoperative day. The T tube which had been 
discharging between 50 and 200 ml of bile was removed on 
the tenth postoperative day. Liver function tests on the 
thirteenth postoperative day showed a total bilirubin of 6:6 
mg/100 ml, direct bilirubin 2:8 mg/100 ml, SGOT 130 units, 
SGPT 180 units, alkaline phosphatase 9-7 Bodansky units, 
cholesterol 190 mg/100 ml, albumin 2:2 g/100 ml, globulin 
4:2 g/100 ml and prothrombin time 15 seconds (93 per cent 
index). 

On the fourteenth postoperative day there was a deteriora- 
tion in the patient's condition, with high fever and abdominal 
tenderness and guarding, especially over the right hypo- 
chondrium. Re-exploration revealed about 500 ml of blood 
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Fig. 3. Case 2. Aortogram on the seventh postoperative day 
showing obstruction of the right hepatic artery at its origin 
and filling of its branches, mainly from the left hepatic 
artery. Stretching of the right hepatic branches is also visible. 


in the peritoneal bleeding cavity with from the stellate tear in 
the right lobe. Finger exploration through the tear revealed 
an irregular cavity about 13 cm in diameter containing blood 
and some necrotic liver tissue. Evacuation of the contents 
increased the bleeding. Pringle’s manceuvre was not possible 
because the foramen of Winslow had been obliterated by 
inflammatory adhesions which probably resulted from the T 
tube choledochostomy. The patient died from exsanguination 
during right hepatic lobectomy. 

Comment 

This patient could have had a right hepatic lobectomy 
at the first operation because of the extensive rupture 
of the right lobe. However, he might not have survived 
the operation because of his critical condition. The 
more important point is that despite extensive injury 
to the right lobe, haemostasis was achieved by lobar 
dearterialization. In contrast to Case 1, the large 
haematoma in the right lobe required a lobectomy 
which should have been performed as soon as it was 
diagnosed in the first week. The steady clinical 
improvement of this patient caused a delay in the 
proper management until secondary bleeding occurred. 


Discussion 

Lobar dearterialization has been shown to be a simple 
and effective method of obtaining haemostasis in liver 
wounds. In the series reported by Mays (1972) there 
was no death from hepatic necrosis after dearterial- 
ization and no further operations were required to deal 
with the liver injury. Survival after lobar dearterial- 
ization is thought to be due to increased oxygen 
extraction from the portal venous blood and the 
development of collateral arterial pathways (Madding 
and Kennedy, 1972). By temporarily clamping the 
hepatic artery in patients with a normal liver during 


abdominal surgery, Tygstrup et al. (1962) demon- 
strated that oxygen from the portal vein was sufficient 
to maintain liver function. Collateral arterial supply to 
the liver was demonstrated angiographically as early 
.as the fourth day after hepatic artery ligation for 
hepatic carcinoma (Bengmark and Rosengren, 1970). 
The main source of the collateral arterial supply varies 
widely in different reports (Bengmark and Rosengren, 
1970; Mays, 1972; Plengvanit et al., 1972). This 
variation is not surprising since at least twenty-six 
possible collateral routes of arterial supply to the 
liver have been described (Michels, 1953). 

To ensure maximum oxygenation of the portal 
venous blood, circulatory volume and haemoglobin 
must be properly restored. Fluid balance and the 
nutritional status of the patient are also important, 
and rearterialization of the injured lobe can be 
demonstrated angiographically (Mays, 1972). Intra- 
venous infusion of glucagon increases splanchnic 
blood flow and has been advocated routinely after 
dearterialization (Madding and Kennedy, 1972). 
However, Mays (1973) cautioned against the routine 
use of glucagon, as it increases glycogenolysis and 
thus the oxygen requirement of the liver. 

Liver function tests, liver scan and selective coeliac 
angiography should be performed as soon as the 
patient’s condition allows. Abnormal liver function 
tests and liver scans are common after lobar de- 
arterialization, but usually gradually return to normal 
(Mays, 1972). However, if a haematoma or a necrotic 
area of liver tissue is suspected from these investi- 
gations (as in Case 2), then urgent consideration should 
be given to prompt re-exploration before secondary 
bleeding and infection ensue. 

Lobar.dearterialization can be effective in securing 
haemostasis in large liver lacerations but has dangers 
when, used in destructive liver wounds with necrotic 
tissue. The procedure should be combined with 
débridement of such tissue, and in gross destructive 
wounds hepatic lobectomy may be the operation of 
choice. In desperate circumstances, lobar dearterial- 
ization may produce haemostasis and allow time 
for the patient to be resuscitated so that hepatic 
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lobectomy can be performed more safely at a sub- 
sequent operation. 
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The clinical presentation of pyogenic liver abscess 


A. E. YOUNG* 


SUMMARY 

The high mortality rate from pyogenic liver abscess is 
contributed to by delay in diagnosis. The widespread 
availability of radio-isotope liver scanning facilitates 
diagnosis once a hepatic abscess is suspected. This 
retrospective study identifies diagnostic features present 
at the time of admission to hospital in 28 patients who 
were subsequently found to have a hepatic abscess. 


PYOGENIC liver abscess is an uncommon disease in the 
United Kingdom and one that is rarely diagnosed at 
the time of presentation. Sabbaj et al. (1972) found a 
delay in diagnosis that averaged 50 days, and in several 
other series less than 50 per cent of cases were 
diagnosed in life (Pyrtek and Bartus, 1965; Berke and 
Pecora, 1966; Joseph et al., 1968). The mortality rate, 
which in the pre-antibiotic era approached 100 per 
cent, remains between 30 and 50 per cent (Hoffman 
et al., 1954; Gainsford and Mark, 1969), and delay in 
“diagnosis must contribute substantially to this poor 
prognosis. Pyogenic liver abscesses occur at all ages 
and are equally common in children and in adults 
(Dehner and Kissane, 1969). In adults they are more 
common in men than women and there is a higher 
incidence in diabetics (Holt and Spry, 1966). The 
commonest infecting agents isolated are Escherichia 
coli and anaerobic bacteria (Sabbaj et al., 1972; 
Bateman et al., 1975). The source of infection may 
be: 

1. Portal pyaemia secondary to appendicitis, 
diverticular disease or other inflammatory disease in 
the portal drainage area. Only rarely is it a compli- 
cation of ulcerative colitis or Crohn’s disease (Lee and 
Block, 1972). 

2. Cholangitis secondary to malignant or calculous 
obstruction of the bile ducts. This is becoming a less 
common cause of hepatic abscess. There are usually 
multiple abscesses and the prognosis is poor (Pyrtek 
and Bartus, 1965). 

3. Direct spread from contiguous diseases, e.g. 
cholecystitis, peptic ulcer, subphrenic and perinephric 
sepsis. 

4, Trauma. Either penetrating or blunt. 

. 5. Infarction after embolism or complicating sickle 
cell disease. 

6. Cryptogenic. With the falling incidence of major 
intra-abdominal sepsis, the cryptogenic abscess is 
becoming proportionately more common though no 
better understood. In 43 per cent of the series reported 
by Butler and McCarthy (1969) no primary site of 
sepsis was found. Lee and Block (1972) regarded such 
cases as occurring after resolved disease in the portal 
system or as a sequel to spontaneous intrahepatic 
thrombo-embolism and infarction. 
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In an attempt to identify the clinical and laboratory 
profile of pyogenic liver abscess at the time of presen- 
tation, the 26 cases of pyogenic liver abscess admitted 
to St Thomas’s Hospital, London, between 1936 and 
1974 have been studied. To these have been added 
2 cases seen by the author at Lewisham Hospital in 
1972. Abscesses developing in inpatients have been 
excluded. 


Patients 
Of the 28 patients in this series, 21 were male (75 per 
cent) and 7 female (25 per cent). Their ages ranged 
from 9 months to 78 years (mean 46 years). Nine of 
the patients (32 per cent) were aged between 40 and 
50 years. 


Symptoms 

Nine patients (32 per cent) gave a history of previous 
abdominal surgery (3 partial gastrectomies, 2 over- 
sewings of perforated duodenal ulcer, 2 pancreatico- 
duodenectomies and 2 appendicectomies), but there 
was a delay of between 3 months and 2 years (mean 
8 months) after these operations before the presen- 
tation with a liver abscess. Almost all of the operations 
had been uncomplicated initially. Five patients (18 per 
cent) gave a history of previous medical illness to 
which the abscess could be attributed, and in the 
remaining 14 patients (50 per cent) the abscesses were 
‘cryptogenic’. 

Four symptoms were predominant at the time of 
presentation: pain in 19 patients (68 per cent), 
nocturnal sweating in 12 (43 per cent), vomiting in 11 
(39 per cent) and malaise in 11 (39 per cent). 


Pain 
Pain at the time of presentation was localized to the 
right upper quadrant of the abdomen in 13 patients 
(46 per cent), while in 3 (11 per cent) it was generalized 
over the whole abdomen. In one (4 per cent) the pain 
was located in the right iliac fossa, in one the left 
upper quadrant and in one the right lower chest. 
Five (38 per cent) of the patients who complained of 
right upper quadrant pain at the time of presentation, 
had previously suffered a generalized abdominal pain 
of a different character. This generalized pain was 
reported as being severe, constant and unaffected by 
movement or coughing. Even untreated, it rarely 
lasted for more than 3 days and always resolved 
spontaneously. By contrast, the right upper quadrant 
pain was usually described as being dull or aching, was 
persistent but fluctuating in severity and was exacer- 
bated by coughing, movement or deep inspiration. 


* St Thomas’s Hospital Medical School, London. 


This pain mgy have lasted for months and in no patient 
did it disappear without treatment. Seven of the 28 
patients in this study (25 per cent) experienced 
progression from the generalized type of abdominal 
pain to the more specific right upper quadrant pain, 
and in all these there was a pain-free interval between 
the two types of pain. The shortest such interval was 
6 days and the longest was 5 weeks. A case which 
illustrates this ‘silent interval’ is described below. Of 
the 8 patients who never complained of pain, 6 
(75 per cent) had experienced night sweats. In the 
whole series 12 patients (43 per cent) complained of 
night sweats. 


Physical findings 

Abnormal findings on physical examination were 
usually few. Pyrexia was noted in 22 patients (79 per 
cent) at the time of admission, and thereafter usually, 
but not always, ran a hectic, spiking course. Abdominal 
tenderness was noted in 21 patients (75 per cent). 
Those whose pain was felt in the right upper quadrant 
of the abdomen displayed tenderness well localized to 
that area, but in patients with general abdominal 
pain the tenderness was poorly localized. Guarding or 
rigidity was found in only 9 patients (32 per cent), and 
enlargement of the liver in 14 (50 per cent). None of 
the patients was jaundiced at the time of admission. 


Investigations 

The pertinent laboratory findings are recorded in 
Table I. The chest X-ray showed the changes of 
effusion or consolidation at the right base in 15 
(58 per cent) of the 26 patients thus examined. Liver 
scanning was not performed at the time of admission 
in any of the patients studied. 


Diagnosis 

Twenty-one patients (75 per cent) were diagnosed in 
life and the remaining 7 at necropsy. The time from 
admission to hospital to diagnosis ranged from 1 day 
to 13 months, the overall mean time being 14 days. 


Mortality rate 
The mortality rate in this series was 30 per cent. 


Case report 

A 45-year-old Mauritian man, who had been resident in the 
United Kingdom for 14 years, presented as an emergency. He 
had been suffering mild upper abdominal pain for 12 hours 
and this had suddenly become worse 2 hours prior to admis- 
sion, at which time it was felt over the whole upper abdomen. 
There was no radiation, but the pain was worsened by move- 
ment. There was no nausea, vomiting, rigors or sweating. The 
patient had previously been healthy. When examined he was 
clearly ill and in severe pain. The temperature was 38-5 °C and 
he was not jaundiced. There was board-like rigidity and rebound 
tenderness over the whole abdomen, but the bowel sounds 
were normal. It was not possible to determine whether there 
was any hepatomegaly. 

Investigations revealed the following: haemoglobin 11-6 g/ 
100 ml, white cell count 10 000/mm? (88 per cent neutrophils), 
alkaline phosphatase 23 King-Armstrong units, bilirubin 
0:2 mg/100 ml. Liver enzyme tests were within normal limits 
and the ESR was 86mm in 1 hour. No organisms were 
cultured from the blood. 
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Table I: LABORATORY INVESTIGATIONS 


No. of Abnormal 

Investigation cases Range Mean CA) 
Leucocytes/mm? 28 5100-28 000 16 500 82 
Haemoglobin 

(g/100 ml) 

Males 18 7-0-14-9 11-6 75 

Females 7 7-6-15:5 12-0 
ESR (mm/h)* 23 1-136 73 95 
Alkaline 14 6-72 25 79 

phosphatase 

(K.-A. units)t 


* Only 1 patient's ESR was below 30 mm/h. * 
t King-Armstrong units. 


An emergency diagnostic laparotomy was performed and the 
abdominal viscera were all found to be entirely normal apart 
from the liver, which was enlarged, but smooth and soft. 

The pain faded postoperatively and disappeared within 36 
hours without treatment. The temperature returned to normal 
in 3 days and the white cell count fell to 6000/mm?. The 
patient, being content with his health, discharged himself 6 
days after admission, before further investigations could be 


arranged. 

He was readmitted seriously ill 5 weeks later. On this 
occasion he complained of night sweats, fever which had been 
present for 4 days and right upper quadrant pain. The liver 
was now enlarged down to the umbilicus, being smooth, tense 
and tender. The haemoglobin was 9-2 g/100 ml, the white 
blood count only 7800/mm?, ESR 114 mm in 1 hour, alkaline 
phosphatase 21 King-Armstrong units and bilirubin 1:1 mg/ 
100 ml. The liver enzymes were again within normal limits. Ae 
diagnosis of liver abscess was made and the abscess was 
confirned and shown to be solitary by coeliac axis arterio- 
graphy. 

The patient was treated by aspiration of a total of 3900 ml 
of pus on three occasions with replacement by carbon dioxide, 
contrast medium and ampicillin, after which he made a 
complete recovery. Salmonella (Dublin) was cultured from the 
pus and this organism was also cultured from the blood. 


Discussion e 
The average general hospital in the United Kingdom 
is unlikely to see more than one pyogenic liver abscess 
each year, though multiple liver abscesses as a 
complication of terminal disease are not uncommon; 
they have been excluded from this series. Unfamiliarity 
with the condition and the variability of its symptoms 
confuse diagnosis. In this series the mean time taken 
to reach a diagnosis was 14 days. This compares 
favourably with other workers’ experience (Pyrtek 
and Bartus, 1965; Joseph et al., 1968; Sabbaj et al., 
1972). Once the diagnosis is suspected, confirmation is 
now made simpler by the widespread availability of 
radio-isotopic liver scanning. In a series of 1500 
patients reported by Cuaron and Gordon (1970), 
hepatic scanning was reliable in 95 per cent of cases 
and was shown to detect lesions as small as 2 cm in 
diameter. Coeliac axis arteriography and ultrasonics 
(McCarthy, 1967) offer alternative routes to the 
diagnosis, and there is a high success rate with blind 
percutaneous hepatic needling, as most pyogenic 
abscesses are located in the lateral half of the right lobe 
(Cuaron and Gordon, 1970). 

From the findings of the present study, several 
important clinical diagnostic pointers have been 
identified. The incidence of recent abdominal surgery 
in this series is high enough to suggest a causal 
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relationship to subsequent hepatic abscesses. Previous 
abdominal surgery need not, however, have been 
complicated by sepsis or have been performed recently 
to allow the suspicion of a hepatic abscess. In this 
series of patients up to 2 years had elapsed after 
abdominal surgery before the symptoms of a hepatic 
abscess developed. There may, however, be no history 
of past disease; half the abscesses in this series were 
‘cryptogenic’. 

Pain is the most helpful presenting symptom. The 
classic right subhepatic pain, due to direct peritoneal 
irritation by the inflammatory process, is not invariably 
present. Some patients present with a severe generalized 
abdominal pain, and diagnosis is then more difficult. 
This generalized pain is probably generated by the 
stretching of the hepatic capsule and leads to poorly 
localized foregut pain in a manner similar to that seen 
when acute hepatitis or cardiac failure produces 
abdominal pain. A diagnostic laparotomy was 
performed during this phase in 2 patients and the liver 
found to be enlarged, pale and soft. The spontaneous 
disappearance of this generalized pain observed in 
25 per cent of the patients in this study has not been 
recorded in previous reports and is possibly due to a 
slowing of a cellulitic phase of the abscess formation. 
The 'silent period' that follows may last several weeks 
and can lull the physician into a false belief that any 

"antibiotics that may have been prescribed have cured 
the patient. There appears to be no published evidence 
that established hepatic abscesses can be cured by 
systemic antibiotics alone. Although some can be 
treated by repeated percutaneous needle aspiration 
and the instillation of antibiotics into the abscess 
cavity (McFadzean et al., 1953), the great majority 
will need formal surgical drainage. The ‘silent interval’ 
¢n the development of a liver abscess may account for 
those who present without pain. 

Night sweating occurred in 43 per cent of the 
patients, and was noted in a smaller proportion of 
those presenting with pain than those without. The 
reason for this is obscure, but it may merely represent 
an increased likelihood of a patient being asked about 
this symptom when he is pyrexial but pain-free. If this 
is so, then the true incidence of night sweating in the 
group as a whole may be higher. 

Perhaps surprisingly, jaundice was not seen at the 
time of presentation in any of the patients in this 
study. Where it has been recorded in other series it 
has probably represented underlying biliary tract 
pathology rather than being a sign of the abscess 
itself (Warren and Hardy, 1968; Lazarchick et al., 
1973). 

Examination of the patient's abdomen rarely gives 
sufficient information to allow a diagnosis of liver 
abscess to be made. Tender hepatomegaly was found 
in less than half the patients in this group and was 
usually undramatic. Abdominal tenderness and 
rigidity, however, can be so marked that early 
laparotomy is undertaken. 

Laboratory investigations disclosed non-specific 
changes in the majority of the patients studied. Butler 
and McCarthy (1969) have noted that in the young 
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patient the serum vitamin B,, levels may pe elevated, 
and Hirschowitz (1952) has found that an isolated rise 
in the alkaline phosphatase levels is suspicious. In 
Schraibman's series (1974), there was a reversal of the 
albumin : globulin ratio in all the patients in whom 
it was measured. The most consistently abnormal 
findings in the present series were anaemia, leuco- 
cytosis and a raised ESR which was often much 
higher than would be expected from the clinical state 
of the patient. 

Even in patients where most of the diagnostic 
pointers were present, the diagnosis was usually that of 
gallbladder disease or a subphrenic abscess, the true 
diagnosis being made only at laparotomy. It is 
suggested, therefore, that more widespread use of 
radio-isotopic liver scanning in suspicious cases could 
speed the diagnosis and improve a mortality rate that 
remains unacceptably high. 
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Syndromes in amoebic liver abscess 


S. RAMACHANDRAN, H. D. GOONATILLAKE AND P. A. C. INDURUWA* 


SUMMARY 

A series of 137 patients with amoebic liver abscess has 
been studied. Recognition of clearly defined but diverse 
clinical syndromes was found to be necessary not only 
in diagnosis but also in planned surgical management. 
The majority of patients had the classic syndrome of 
fever, right abdominal or chest pain, hepatomegaly, 
hepatic tenderness and radiological abnormalities. Other 
syndromes of presentation included the silent abscess, 
acute amoebic colitis, the acute abdomen, the intra- 
abdominal lump, the external sinus, pyrexia of obscure 
origin, obstructive jaundice and renal, pleuro-pulmonary 
and cardiac symptoms. The syndromes due to an 
abscess in different parts of the right lobe and in the left 
lobe of the liver are to some extent distinct. In spite of 
the varied modes of presentation of amoebic liver 
abscess, the key to diagnosis is an understanding of the 
chronological sequence of the disease and its pro- 
"gression from one syndrome to another. Diagnostic 
methods of value and the mortality are discussed. 


IN amoebic liver abscess the recognition of widely 
differing clinical syndromes is pertinent to problems 
concerning the diagnosis and management of patients. 
Furthermore, these differing syndromes appear to be 
related to the anatomical situation of the abscess 
within the liver (Paul, 1960; Alkan et al., 1961). Hence, 
the aims of this paper are to describe the syndromes 
found in amoebic liver abscess, to discuss the syn- 
dromes in relation to right and left lobe abscesses and 
to trace the chronological sequence in the evolution of 
these diverse syndromes. 


Patients and methods 

Observations were made on 137 patients having 
amoebic liver abscess treated between January 1970 
and May 1975. There were 134 males and 3 females, 
with ages ranging from 18 to 72 years. An abscess was 
visualized at laparotomy in 42 patients, confirmed by 
closed aspiration in 89 cases and diagnosed at necropsy 
in 6 cases. There were 15 fatal cases in this series 
(10-9 per cent). 


Results 


Clinical features (Table I) 

Fever (75-2 per cent) and right-sided abdominal pain 
(72-3 per cent) were the commonest symptoms, while 
hepatomegaly (94-8 per cent) and hepatic tenderness 
(90 per cent) were the cardinal signs of an amoebic 
liver abscess. Although the liver was palpable below 
the costal margin in 79-5 per cent of the patients, 
upward hepatomegaly was noted on chest X-ray in 
another 15 per cent. A coincidental amoebic colitis 


220 


was present in 6:6 per cent of patients, while jaundice, 
usually of mild degree, was a feature in only 8 per cent. 
The mode of clinical presentation was acute, and 
hence of short duration, in 42 patients (30-7 per cent), 
was subacute in 80 patients (58-4 per cent) while 
a cases (10-9 per cent) had a prolonged chronic 
illness. 


Table I: CLINICAL FEATURES 
Clinical feature No. of cases yA 

Fever 103 75-2 
Right abdominal pain 99 72:3 
Right chest pain 41 30-0 
Amoebic colitis 9 6:6 
Dyspnoea/cough 21 15:3 
Haemoptysis 2 1:5 
Anorexia 3 2:2 
Loss of weight 6 4:4 
Jaundice 11 8-0 
Downward hepatomegaly 109 79-5 
Upward hepatomegaly only 21 15:3 
Hepatic enlargement 130 94-8 
Hepatic tenderness 123 90-0 


Table II: LABORATORY FINDINGS 


No. of Total 
Investigation cascs investigated yA 

Leucocyte count 

> 11 000/mm? 67 112 60-0 

> 15 000/mm? 31 112 27:7 
ESR 

>25 mm/h 107 111 96:3 

>50 mm/h 86 111 77°5 

> 100 mm/h 44 111 40-0 
Serum bilirubin 

>2 mg % 9 137 8-0 

>5 mg % I 137 0-6 
SGOT elevated 19 71 26:8 
SGPT elevated 28 T] 36:4 
Alkaline phosphatase 34 61 55-7 





Laboratory findings (Table II) and radiological 
features 

Leucocytosis occurred in 60 per cent of cases, while an 
ESR of over 50 mm in the first hour was noted in 
77-5 per cent. Elevations in the serum transaminases, 
when present, were small, the highest value for 
oxaloacetic transaminase being 80i.u. and for 
pyruvic transaminase 128 i.u. The alkaline phospha- 
tase level was elevated in just over half the cases. 
Simple chest and abdominal X-rays showed abnor- 
malities suggestive of amoebic liver abscess in 68 out 
of 91 patients (74:6 per cent). These abnormalities 
included elevation of the right or left dome of the 





* Colombo North General Hospital, Ragama, Sri Lanka. 


diaphragm, pleuropulmonary disease and the presence 
of abdominal lumps. 

The indirect fluorescent antibody test for amoebiasis 
was positive in significant titres of 1 : 20 to 1 : 640 in 
32 out of 33 patients (97 per cent). 


Clinical syndromes (Table III) 
Classic syndrome: 'The cardinal features of this 
syndrome were fever, right abdominal or chest pain, 
hepatomegaly, hepatic tenderness and radiological 
abnormalities. Seventy-four patients (54 per cent) 
initially presented with this syndrome. In 66 patients 
hepatic enlargement and tenderness were confined to 
the right lobe of the liver, while in the remaining 8 
cases there was predominant left lobe involvement. 
Thus, the classic syndrome may be mainly either right- 
or left-sided. À variety of clinical sequelae could occur 
in patients with the classic syndrome (Table IV). In 
right-sided involvement increasing hepatic enlarge- 
ment or the formation of a localized lump was most 
frequent, while the formation of an epigastric mass 
was the commonest sequel with the left-sided classic 
syndrome. It became apparent that most of the syn- 
dromes encountered could follow the classic syndrome. 
Silent abscess: In 2 patients (1:5 per cent) the clinical 
manifestations due to the abscess were inconspicuous. 
Case 1: R. M., a 54-year-old man, had had an amoebic abscess 
aspirated 18 months previously. On routine follow-up the 
liver was palpable 2cm below the costal margin without 
hepatic tenderness. When percutaneous liver biopsy was 
attempted pus was obtained. This was followed by closed 
aspiration and evacuation of over 2 litres of chocolate-coloured 
pus. 

This case illustrates that a silent abscess can be of 
large size. 
Case 2: A. H., a 48-year-old man, had vague right abdominal 
pain and elevation of the right dome of the diaphragm. The 
patient was treated with amoebicides with clinical cure. The 
patient underwent operation 2 months later for repair of a 
ventral hernia. At operation the left hepatic lobe felt bulky and 
over 300 ml of pus were evacuated. 
Amoebic colitis and liver abscess: Although acute 
colitis was an incidental finding in 8 of the cases with 
one of the other syndromes under consideration, in 
1 patient (0-7 per cent), who has been reported 
previously (Ramachandran, de Saram et al., 1973), the 
amoebic dysentery was severe and overshadowed the 
presence of a left lobe abscess which ruptured, causing 
a fatal generalized peritonitis. 
Acute abdomen: Twenty-five patients (19-4 per cent) 
presented with or developed an acute abdomen. Of 
these, 7 had some of the features of the classic 
syndrome, while another 7 presented with the classic 
syndrome before the development of an acute abdo- 
men. The abdominal manifestations of an acute 
abdomen fell into three distinct groups: (a) acute ab- 
dominal pain, tenderness and rigidity, (6) a ‘doughy’ 
abdomen of subacute onset and (c) abdominal 
distension and ileus of subacute type. Of the 25 
patients, 14 had rupture of the abscess with diffuse 
peritonitis (9 right lobe, 5 left lobe). In 2 of these cases 
there was a biliary peritonitis which was followed by a 
stormy postoperative course with toxaemia and 
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Table III: CLINICAL SYNDROMES 
Predominant clinical 


syndrome No. of cases y 4 
Classic syndrome 74 54-0 
Silent abscess 2 1-5 
Acute amoebic colitis* 1 0-7 
Acute abdoment 25 19-4 
External sinus 1 0:7 
Intra-abdominal lumpt 22 16-1 
Renal syndromes 2 1-5 
Pulmonary syndromes 5 3-6 
Cardiac failure | 0-7 
Pyrexia of obscure origin$ de 3-0 
Obstructive jaundice 1 0-7 


* 'This patient presented with colitis and had intraperitoneal 
rupture. 

T Seven of the 25 patients had features of the classic 
syndrome. 

t Nine of the cases had features of the classic syndrome. 

$ All 4 cases subsequently developed features of the classic 
syndrome. 


Table IV: CLINICAL SEQUELAE IN THE CLASSIC 
SYNDROME 


Clinical sequelae No. of cases 
Right classic syndrome (66 cases) 
Increasing hepatomegaly 32 
Localized lump 9 
Increasing hepatic tenderness 3 
Sudden pleural rupture (death) I 
Pulmonary involvement with haemoptysis ] e 
Left classic syndrome (8 cases) 
Increasing left lobe enlargement l 
Localized epigastric lump 5 


Table V: SITES OF INTRA-ABDOMINAL MASSES 


Site No. of cases % 
Left epigastric region il 50-0 
Right hypochondrial or 4 98-1 
right epigastric region 
Gallbladder region 3 13-6 
Right flank 2 9-0 
Right loin (renal mass) 2 9-0 
Total 22 


collapse (Ramachandran et al., 1975), and in another 
patient rupture had occurred into the lesser sac, the 
patient presenting with clinical features of acute 
pancreatitis. Slow leakage with a localized peritonitis 
was noted in 3 cases, while in the remaining 8 patients 
there were superficial abscesses in the right hepatic 
lobe with no evidence of rupture. There were, however, 
flimsy fibrinous adhesions over the site of the abscess 
between the visceral and parietal peritoneum in the 
majority of the cases. The latter group constitute the 
cases of ‘pre-rupture’ as opposed to those with intra- 
peritoneal rupture (Ramachandran and Goonatillake, 
1974). 

External sinus: One case (0-7 per cent) presented with 
an external sinus. The patient, a man aged 40 years, 
had had a small lump in the right Join for 4 months 
which had ruptured, discharging chocolate-coloured 
pus (Fig. 1). A sinogram revealed that the sinus tract 
arose from the postero-inferior part of the right 
hepatic lobe. 
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Fig. 1. External sinus due to amoebic liver abscess. 
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Fig. 2. Clinical illness in a patient with amoebic liver abscess 
showing the appearance of new features and syndromes with 
the progress of the disease. During phase 4, there was a 
pyrexia of obscure origin with fever. toxaemia and a 
‘doughy’ abdomen without hepatomegaly or hepatic 
tenderness. During phase B, there was abdominal distension 
and tenderness raising the possibility of a typhoid 
perforation or 'pre-rupture' of an amoebic liver abscess. 
During phase C, the diagnosis became evident as the 

clinical features of the classic syndrome became obvious. 
Following closed aspiration (1), the patient developed a 
sequel of the classic syndrome (phase D) in which there was 
a progressive elevation of the right dome of the diaphragm 
and increasing hepatic tenderness. Re-aspiration was done 
(2) with evacuation of amoebic ‘pus’. 


Intra-abdominal lump: A localized intra-abdominal 
lump, which was usually continuous with the liver, 
was present in 22 patients (16:1 per cent). The patients 
who developed intra-abdominal lumps following the 
classic syndrome are not included in this group. The 
lumps were invariably large and presented in a 
subacute or chronic manner. The site of the lumps 
was determined by the anatomical situation of the 
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abscess within the liver. The commonest, was an 
epigastric lump which was usually due to a left lobe 
abscess, while a right hypochondrial lump was the 
next most frequent (Table V). 

Renal syndromes: Two patients (1:5 per cent) had a 
lump in the right loin closely resembling a renal mass, 
while 2 other patients presented with renal or peri- 
renal infection (1-5 per cent), having fever, chills and 
rigors, tenderness in the right loin with. pyuria and 
albuminuria. The appearance of features of the classic 
syndrome during the course of the illness suggested 
the possibility of an amoebic liver abscess. These 
patients had abscesses situated in the postero-inferior 
part of the right lobe of the liver in proximity to the 
upper pole of the right kidney. 

Pulmonary syndromes: Five patients (3-6 per cent) 
presented with respiratory problems as a consequence 
of insidious intrathoracic rupture of a liver abscess. 
The presentation was subacute in all the cases, with 
expectoration of chocolate-coloured pus or empyema. 
This group does not include | patient who had a 
classic syndrome and died as a result of sudden 
intrathoracic rupture of the liver abscess. 

Cardiac failure: In | patient (0-7 per cent) anaemia 
and hypoproteinaemia resulted in congestive cardiac 
failure, the clinical features being raised jugular 
venous pressure, oedema of the feet and cardiac 
enlargement. The liver was enlarged and tender, while 
the electrocardiogram showed non-specific changes 
in the chest leads. Rapid and progressive hepatic 
enlargement in spite of therapy for anaemia and 
cardiac failure and the formation of a localized 
intra-abdominal mass indicated the diagnosis of an 
amoebic liver abscess. 

Pyrexia of obscure origin: Four patients (3 per cent) 
presented with prolonged pyrexia, and a clinical 
diagnosis of typhoid fever was considered. While 
under investigation the appearance of features 
suggestive of amoebic liver abscess indicated the 
correct diagnosis (Fig. 2). These included the classic 
syndrome and its sequelae and the syndrome of 
‘pre-rupture’. In | patient malaria was diagnosed 
because of peripheral parasitaemia. He was mildly 
icteric, and when percutaneous liver biopsy was done 
to study the problem of ‘malarial hepatitis’, pus was 
obtained. Closed aspiration was carried out and 
1-5 litres of chocolate-coloured pus were evacuated. 
His liver was enlarged to 45cm below the costal 
margin, and tenderness appeared late during the 
illness. The leucocyte count was 3800/mm?, with 
54 per cent neutrophils and 46 per cent lymphocytes, 
the ESR was 118 mm/h and liver function tests were 
normal. 

Obstructive jaundice: Although mild to moderate 
jaundice was present in 11 cases (8 per cent), in one 
(0.7 per cent) there was deepening icterus due to 
obstructive jaundice. This patient, reported elsewhere 
(Ramachandran et al., 1976), died from intraperitoneal 
rupture of the abscess which was situated in close 
proximity to the porta hepatis. The highest serum 
bilirubin was ll:6 mg per cent, serum aspartate 
transaminase was 68 i.u. and pyruvate transaminase 


was 112 igi., with an alkaline phosphatase of 33:6 KA 
units. 


Clinical syndromes in relation to the position of the 
abscess (Table V1) 

Of the 137 cases, 111 (81 per cent) had a right lobe 
abscess and 26 patients (19 per cent) had an abscess 
within the left hepatic lobe. In right lobe abscesses the 
commonest mode of presentation was the classic 
syndrome, while in the patients with a left lobe 
abscess an intra-abdominal epigastric lump with or 
without preceding classic syndrome features was the 
most frequent mode of presentation. Other mani- 
festations of a right lobe abscess were acute abdomen 
due to ‘pre-rupture’ or intraperitoneal rupture and the 
presence of a right intra-abdominal lump. Intra- 
peritoneal rupture was a striking feature in left lobe 
abscesses, with a much higher incidence (19 per cent) 
than that observed in right lobe abscesses (10:8 per 
cent). Features peculiar to right lobe abscesses were 
'pre-rupture' of the abscess and right pleuropulmonary 
involvement. The varying syndromes related to the 
position of the abscess are illustrated diagrammatically 
in Fig. 3. 

Multiple abscesses were seen in | patient. The 
abscesses were confined to the right lobe of the liver 
and the patient presented with the classic syndrome. 
There was no icterus. 


Mortality: 

Ten of the 15 patients who died were over 50 years of 
age, while the 5 patients under 50 years had an acute 
illness of rapid onset. Nine patients developed 
complications, which were due to intraperitoneal 
rupture and diffuse peritonitis in 8 cases and intra- 
thoracic rupture in | patient. Both patients with bile 
peritonitis due to intraperitoneal rupture of the 
abscess had a stormy postoperative course, and died 
from toxaemia and peripheral vascular collapse 
respectively. The remaining 6 patients had an un- 
complicated liver abscess and presented with the 
classic syndrome. Two of these had an acute illness 
and 4 had a subacute illness. Death was due to severe 
toxaemia in 5 cases, while sudden collapse in a single 
patient was attributed to emetine therapy. A late 
diagnosis due to delayed hospitalization contributed 
to the death of 4 patients. 


Discussion 

In amoebic liver abscess recognition of well-defined 
but diverse clinical syndromes is important not only 
for diagnosis but also for planned surgical manage- 
ment. Individual clinical features, laboratory findings 
and radiological abnormalities are important indi- 
cations of both the occurrence and progression of 
these syndromes. The majority of patients present 
with, or develop, the classic syndrome, which causes 
no diagnostic difficulties. In patients with the classic 
syndrome, amoebic ‘pus’ may not always be demon- 
strable owing to the presence of small abscesses 
(Lamont and Pooler, 1958) or because the hepatic 
manifestations are the result of a non-specific reaction 
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Fig. 3. Clinical syndromes in amoebic liver abscess in relation 
to the anatomical situation of the abscess within the liver. 

A, Right superior pole abscess: classic syndrome, silent 
abscess, right pleuropulmonary syndromes, subphrenic 
abscess, ‘pre-rupture’ and intraperitoneal rupture. B, Right 
lateral abscess: classic syndrome, silent abscess, right 
hypochondrial lump, mass in right flank, external sinus, 
'pre-rupture' and intraperitoneal rupture. C, Right anterior 
abscess: classic syndrome, silent abscess, hypochondrial lump, 
right epigastric lump, ‘pre-rupture’ and intraperitoneal 
rupture. D, Right postero-inferior abscess: classic syndrome, 
silent abscess, renal lump, renal infection, external sinus, 
‘pre-rupture’ and intraperitoneal rupture. E, Right posterior 
abscess: syndromes as for D and Budd-Chiari syndrome. * 
F, Deep central abscess: classic syndrome, silent abscess, 
pyrexia of obscure origin, syndromes due to extensions to 
sites A—E. G, Left lobe abscess: classic syndrome, silent 
abscess, left epigastric lump, left pleuropulmonary syndromes, 
pericardial syndromes and intraperitoneal rupture. 

H., Abscess at porta hepatis: severe obstructive jaundice and 
intraperitoneal rupture. 


Table VI: CLINICAL SYNDROMES RELATED TO 


POSITION OF ABSCESSES ° 
Right lobe Left lobe 
Clinical syndrome No. "4 No. % 
Classic syndrome 66 5985 8 308 
Classic syndrome with formation 10 9-] 6 231 
of a mass 
Acute abdomen with leakage or 12 108 S 19:2 
rupture 
Acute abdomen with ‘pre-rupture’ 8 7-2 
Localized intra-abdominal mass ll 10-0 l1 423 
Right pleuropulmonary 5 4-5 
Cardiac l 0:9 
Renal infection 2 1-8 
External sinus | 0-9 
Obstructive jaundice | 0:9 
Pvrexia of obscure origin 4 3-6 


Acute amoebic colitis : | 3-7 


Silent abscess l 0-9 | 
in the liver secondary to intestinal amoebiasis 
(Ramachandran, Sivalingam and Perumal, 1973). 


Certain features developing against a background of 
the classic syndrome, however, nearly always indicate 
the presence of an abscess of appreciable dimensions. 
These features are: slowly or rapidly increasing 
hepatomegaly, increasing hepatic tenderness in spite of 
amoebicidal therapy, formation of a lump with or 
without pointing, major pleuropulmonary or peri- 
cardial involvement, obstructive jaundice and 
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Table VII: CHRONOLOGICAL SEQUENCE IN 
AMOEBIC LIVER ABSCESS 


UNCOMPLICATED 
No hepatomegaly 
Hepatomegaly —Right lobe 
Left lobe 
Generalized 
Increasing hepatomegaly————> Localized lumps 
Ne x 
External pointing 





External rupture and sinus 
e Skin ulceration 


COMPLICATED 
1. Local complications 
Internal rupture 
Intrathoracic 
a. Pericardial 
b. Subphrenic 
c. Pleuropulmonary 
Intra-abdominal 
a. Intraperitoneal rupture 
*Pre-rupture’ 
Leakage: Localized peritonitis 
Lump formation 
Chronic peritonitis 
Frank rupture: Diffuse peritonitis 
b. Intravisceral rupture 
Stomach, gallbladder 


2. Distant complications 
Lung abscess 
Brain abscess 


abdominal manifestations suggestive of 'pre-rupture' 
or intraperitoneal rupture. 

Diagnostic difficulties arise when the typical features 
of the classic syndrome are inconspicuous, absent or 
occur late in the course of the illness. This can occur in 
patients presenting with a silent abscess, acute 
amoebic colitis, acute abdomen, intra-abdominal 
lumps, pyrexia of obscure origin, obstructive jaundice 
or renal, pleuropulmonary, cardiac or pericardial 
symptoms. A finely adjusted host-parasite relation- 
shfp is the probable cause for the silent abscess. The 
onset of a serious complication may be the first 
dramatic announcement of its presence. A silent 
abscess may occasionally follow treatment of amoebic 
colitis when the amoebicidal therapy was inadequate 
to cure a concomitant liver abscess (Weber, 1971; 
Pittman and Pittman, 1973). Hence, the possibility of 
an amoebic liver abscess should be considered during 
attacks of acute or chronic amoebic dysentery 
(Ramachandran, de Saram et al, 1973). Rarely, 
however, multiple small abscesses may be present in 
the liver during amoebic colitis, resulting in a serious 
prognosis (Wilmot, 1962). 

In patients with an acute abdomen recognition of 
the syndrome of ‘pre-rupture’ would prevent an 
unneccesary laparotomy with its attendant risks, 
as closed aspiration. of the abscess would suffice 
(Ramachandran and Goonatillake, 1974). When 
rupture into the lesser sac occurs the clinical mani- 
festations are confined to the upper abdomen and 
hence mimic acute pancreatitis. Biliary peritonitis 
due to a ruptured amoebic abscess, although rare 
(Ramachandran et al., 1975), significantly worsens the 
prognosis associated with intraperitoneal rupture of 
an amoebic liver abscess. It was also evident that left 
lobe abscesses were more prone to intraperitoneal 
rupture, probably because the smaller bulk of the left 
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lobe is unable to accommodate an expanding abscess 
cavity. 

Intra-abdominal lumps either follow the classic 
syndrome or may be the only manifestation of a liver 
abscess. With respect to their pathogenesis, an abscess 
may extend to the surface of the liver to present as a 
mass, or a lump may be due to slow leakage from the 
abscess with the formation of adhesions to neighbour- 
ing structures (Paul, 1960). Our observations indicate 
that the latter process is rare. A localized lump permits 
more precise assessment of the anatomical situation of 
the abscess within the liver and aids surgical manage- 
ment. Right lobe abscesses present as a right hypo- 
chondrial mass, and when small resemble a mucocele 
or empyema of the gallbladder (Paul, 1960). When an 
abscess is laterally placed or arises from Riedel’s lobe 
it presents as a Jump in the right flank. A right 
postero-inferior abscess could mimic a renal mass, 
while an abscess situated within the left lobe of the 
liver presents as an epigastric Jump. The latter may be 
indistinguishable from a pseudocyst of the pancreas. 

Similarly, the pleuropulmonary, pericardial and 
renal syndromes also indicate the anatomical situation 
of the abscess within the liver. Right pleuropulmonary 
symptoms due to right lobe abscesses are diverse and 
include pulmonary inflammation, pulmonary abscess, 
atelectasis, dry  pleurisy, pleural effusions and 
empyema. Although pleuropulmonary rupture of an 
amoebic abscess may be of dramatic onset with a high 
mortality, it could present insidiously as a respiratory 
problem. Similarly, pericardial syndromes due to 
amoebic liver abscess present a varied picture, namely 
fibrinous pericarditis, pericardial effusion and pyoperi- 
cardium. They are confined to left lobe abscesses, and 
intrapericardial rupture may be acute with dyspnoea, 
shock and death, or insidious with manifestations of a 
pericardial effusion. The latter should be distinguished 
from a tuberculous pericarditis (Kapoor and Shah, 
1972). Renal symptoms such as a renal or peri-renal 
infection, due to a right postero-inferior abscess, often 
lead to a delay in diagnosis of the abscess as the 
features of the classic syndrome appear late in the 
illness. Consequently, intraperitoneal rupture may 
occur. 

When jaundice is present, viral hepatitis or typhoid 
hepatitis may be simulated to a nicety (Ramachandran 
et al., 1974). In the presence of obstructive jaundice 
other causes of intra- and extrahepatic obstruction 
become diagnostic considerations. Severe icterus in 
amoebic liver abscess is usually due to large or multiple 
abscesses (Kapoor and Joshi, 1972) or to an abscess 
situated at the porta hepatis (Ramachandran et al., 
1976). 

It is clear that hepatic abscesses cause distinct 
clinical syndromes according to their position in the 
liver. Because of the situation of the abscess, other 
syndromes not observed in the present series have also 
been described (Rab et al, 1967; Stoopen et al., 
1973). Furthermore, rare syndromes due to situs - 
inversus have been encountered (Ansari et al., 1973). 
The varied modes of presentation of amoebic liver 
abscess can be shown to be part of a chronological 


sequence of the disorder (Table VII). Progression 
from oné syndrome to another is heralded by the 
appearance of new features. With respect to laboratory 
diagnosis, an elevation of the erythrocyte sedimen- 
tation rate is more valuable than leucocytosis, while 
altered liver function tests are of doubtful significance 
* (Ramachandran, Sivalingam and Perumal, 1972). The 
serum alkaline phosphatase is elevated in only about 
half the patients with amoebic liver abscess. Serological 
tests for amoebiasis are of value, especially in endemic 
areas (Agarwal et al., 1971). Simple chest and ab- 
dominal radiology is of diagnostic importance and 
may help in differentiating a right from a left lobe 
abscess (Ramachandran, Jayawardena and Perumal, 
1972; Ramachandran, 1974). When available, radio- 
isotope scanning of the liver would be the single most 
useful screening test for diagnosis (Otero, 1968), and 
with multi-view scans most abscesses larger than 
2:5 cm can be visualized. Ultrasonic scanning has also 
been employed in differentiating a hepatic abscess 
from a hepatic tumour (Monroe et al., 1971). The high 
mortality in amoebic liver abscess makes early 
diagnosis imperative (Barbour and Juniper, 1972). 
The reported mortality rates have varied between 10 
and 20 per cent. In the present series the mortality 
was higher in the older age groups, in patients with 
intrathoracic or intraperitoneal rupture and in cases 
with an acute presentation. Intraperitoneal rupture 
resulting in biliary peritonitis is invariably fatal. 
Although not observed in this series, multiple abscesses 
with jaundice and mental symptoms have a high 
mortality (Kapoor and Joshi, 1972). Mortality rates 
can only be reduced by awareness of the varied 
syndromes of presentation, with early diagnosis and 
treatment of the uncomplicated abscess. 


References 

AGARWAL S. C., MAHAJAN R. C., DATTA D. V. and 
CHUTTANI P. N. (1971) Fluorescent antibody test 
in serodiagnosis of amoebiasis. Indian J. Med. 
Res. 59, 1214—1219. 

ALKAN W. J., KALMI B. and KALDERON M. (1961) The 
clinical features of amoebic abscess of the left 
lobe of the liver. Ann. Intern. Med. 55, 800—813. 

ANSARI Z. A., SKARIA J., GOPAL M. S., VAISH S. K. and 
RAI A. N. (1973) Situs inversus with amoebic liver 
abscess. J. Trop. Med. Hyg. 76, 169-170. 

BARBOUR G. L. and JUNIPER K. (1972) A clinical 
comparison of amoebic and pyogenic abscess of 
the liver in 66 patients. Am. J. Med. 53, 323- 
334. 

KAPOOR O. P. and JOSHI I. R. (1972) Multiple amoebic 
liver abscess—a study of 56 cases. J. Trop. Med. 
Hyg. 75, 4-6. 

KAPOOR O. P. and SHAH N. A. (1972) Pericardial 
amoebiasis following amoebic liver abscess of the 
left lobe. J. Trop. Med. Hyg. 75, 7-10. 


Amoebic liver abscess 


LAMONT N. MCE. and POOLER N. R. (1958) Hepatic 
amoebiasis. Q. J. Med. 27, 389-412. 

MONROE L. S., LEOPOLD G. R., BROWN J. W. and SMITH 
J. L. (1971) The ultrasonic scan in management of 
amoebic hepatic abscess. Am. J. Dig. Dis. 16, 
523—530. 

OTERO E. (1968) !*Au liver scanning in hepatic 
amoebic disease. J. Nucl. Med. 9, 406-410. 

PAUL M. (1960) New concepts on amoebic abscess of 
the liver. Br. J. Surg. 47, 502-514. 

PITTMAN F. E. and PITTMAN J. C. (1973) Amoebic liver 
abscess following metronidazóle therapy of 
amoebic colitis. Am. J. Trop. Med. Hyg. 23, 
146-150. 

RAB S. M., ALAM N., HODA A. N. and YEE A. (1967) 
Amoebic liver abscess—some unique presen- 
tations. Am. J. Med. 43, 811—816. 

RAMACHANDRAN S. (1974) Radiological changes in 
left lobe amoebic liver abscess. Postgrad. Med. J. 
50, 689—693. 

RAMACHANDRAN S., GODFREY J. J. and PERERA M. V. F. 
(1974) Typhoid hepatitis. JAMA 230, 236-240. 

RAMACHANDRAN S. and GOONATILLAKE H. D. (1974) 
Amoebic liver abscess: syndromes of *pre-rupture' 
and intraperitoneal rupture. Br. J. Surg. 61, 
353—355. 

RAMACHANDRAN S., INDURUWA P. A. C. and PERERA 
M. V. F. (1975) Bile peritonitis due to ruptured 
amoebic liver abscess. J. Trop. Med. Hyg. 78, 
236—238. 

RAMACHANDRAN S., JAYAWARDENA D. L. N. and 
PERUMAL J. R. A. (1972) Radiological changes in 
hepatic amoebiasis. Postgrad. Med. J. 47, 
615-611. 

RAMACHANDRAN S., PAKIANATHAN V. and AIYATHURAI 
J. E. J. (1976) Obstructive jaundice in amoebic 
liver abscess. Med. J. Aust. In the press. 

RAMACHANDRAN S., DE SARAM D., RAJAPAKSE C. N. A. 
and SIVALINGAM S. (1973) Hepatic manifestations 
during amoebic dysentery. Postgrad. Med. J. 
49, 261—264. 

RAMACHANDRAN S., SIVALINGAM S. and PERUMAL 
J. R. A. (1972) Hepatic amoebiasis—haemato- 
logical and biochemical changes during therapy. 
J. Trop. Med. Hyg. 75, 34-39. 

RAMACHANDRAN S., SIVALINGAM S. and PERUMAL 
J. R. A. (1973) Concepts in hepatic amoebiasis. 
J. Trop. Med. Hyg. 76, 39-42. 

STOOPEN M. (1971) In: Archivos de Investigacion 
Medica, Vol. 2, Suppl. 1, Tercer seminario sobre 
amibiasis, Mexico 24—26 February 1971. P. 405. 
(Abstract in Trop. Dis. Bull. 70, 343-345.) 

WEBER D. M. (1971) Amoebic abscess of the liver 
following metronidazole therapy. JAMA 216, 
1339-1340. 

WILMOT A. J. (1962) Clinical Amoebiasis. Oxford, 
Blackwell. 


Br. J. Surg. Vol. 63 (1976) 226-228. 


Blunt pancreatic and pancreaticoduodenal trauma 


GEORGE H. HEYSE-MOORE* 


SUMMARY 

Three cases of pancreatic injury and 1 case of pan- 
creaticoduodenal injury caused by blunt trauma are 
reported. The literature is reviewed with reference to 
these cases in respect of incidence, mortality, com- 
plications, diagnosis and treatment. 


Case reports 

Case 1: A woman, aged 17 years was admitted on 11 May 1974. 
She was the driver of a car which had been involved in a head- 
on collision and had sustained an upper abdominal injury from 
the steering wheel. Two and a half hours after admission she 
complained of upper abdominal pain and vomited fresh blood. 
On examination she was shocked and had signs of peritonism, 
mainly in the epigastrium. 

She was taken to the operating theatre without investigation 
and at laparotomy the only abnormality visible was a retro- 
peritoneal haematoma. On opening the lesser sac there. was 
found to be severe contusion of the head of the pancreas with 
a transverse tear in the pancreatic substance extending from 
the superior mesenteric vessels to the duodenum where it was 
continued as an almost circumferential laceration of the second 
part of the duodenum. This lay just below the ampulla of Vater 
and the main pancreatic duct, which appeared to be intact. 

In view of the severity of the damage a pancreaticoduo- 
denectomy was performed with pancreatic resection to just 
beyond the superior mesenteric vessels, the pancreatic duct 
being splinted to the jejunum. 

Postoperatively, the patient made a smooth recovery. On 
discharge from hospital she complained of postprandial 
abdominal pain (associated with a rise in serum amylase) and 
diarrhoea. There was, however, no evidence of steatorrhoea 
and the glucose tolerance test was normal. Seven months after 
injury her weight was steady at 48 kg and she was well. 


Case 2: A man, aged 26 years, was admitted on 8 September 
1970, 10 days after sustaining a kick in the upper abdomen. On 
examination he had a rigid abdomen with maximum tenderness 
in the left hypochondrium and evidence of a left pleural 
effusion. The serum amylase was 3000 units. 

At laparotomy he was found to have a splenic rupture at the 
hilum with necrosis of the adjacent pancreatic tail. Splenectomy 
was performed and the obviously necrotic pancreas removed, 
but the pancreas was not further mobilized. The splenic bed 
was drained. 

Postoperatively he was treated with intravenous aprotinin 
(Trasylol) and antibiotics appropriate to the findings on culture 
of the peritoneal drainage. He had an extremely stormy course 
from the second to the thirty-fifth postoperative days, with 
numerous complications including pancreatic fistula, necrosis 
of the pancreatic remnant, abscess formation, septicaemia, 
posterior perforation of the stomach and secondary haemor- 
rhage from an artery in the lesser sac. He required three sub- 
sequent laparotomies and a total of 22 units of blood, and 
despite intravenous feeding he lost 28 per cent of his initial 
body weight. Throughout this period his serum amylase varied 
from 900 to 4000 units despite intravenous aprotinin (Trasylol). 

He eventually left hospital with a normal glucose tolerance 
test and no diarrhoea, and has remained well since. 


Case 3: A man, aged 16 years, was admitted on 31 July 1961, 
shortly after he had fallen across some low railings. He 
complained of abdominal pain and had vomited. On examina- 
tion his physical signs were minimal and it was not until 36 
hours after admission that he showed evidence of peritonism, 
mainly in the left hypochondrium. The serum amylase was not 
estimated. 
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At laparotomy the pancreas was found to be completely 
transected just beyond the superior mesenteric vessels. A distal 
pancreatectomy and splenectomy were performed. The 
pancreatic stump was oversewn and the abdomen drained. 

He made an uneventful recovery and left hospital after 
12 days. 


Case 4: A man, aged 60 years, was admitted on 4 July, 1974, 
5 weeks after laparotomy for blunt abdominal injury causing a 
tear in the superior mesenteric vein. The pancreas was thought 
to be normal on opening the lesser sac. He had a 12-hour 
history of abdominal pain and was noted to have a firm mass 
under the laparotomy scar, without evidence of peritonism. 
The serum amylase was 400 units, and a plain X-ray and 
barium meal study showed evidence of a pancreatic pseudocyst. 
Four days after admission he developed a pyrexia and 
increased abdominal tenderness. The abdomen was reopened 
and an abscess in the lesser sac in relation to the pancreas was 
drained, after which he made an uneventful recovery. 


Discussion 

Pancreatic injury is rare but important because of the 
high mortality and morbidity. The 4 cases in this 
series are representative of the problems of surgical 
management and it therefore seemed worth while 
to report them and to summarize the literature on the 
subject. 


Incidence and mechanism 
Pancreatic injury is very rare; most cases are due to 
penetrating wounds rather than to blunt trauma. The 
total incidence is about 1-2 per cent of all abdominal 
trauma. The majority of blunt trauma is due to road 
traffic accidents (Northrup and Simmons, 1972; 
Yellin et al., 1972). 

The present cases are all that could be found in the 
computer records of the Bristol hospitals dating back 
about 10 years. 


Mortality 

The overall mortality is 20 per cent. This drops to 
3—9 per cent in various series if no structure other than 
the pancreas is injured (Sturim, 1966; Northrup and 
Simmons, 1972). 

Associated injuries most commonly leading to 
death are damage to major vessels and duodenal 
rupture. Shock on admission increases the mortality 
fivefold (Stone et al., 1962) and is compounded by 
fluid loss from the injured pancreas (Baker et al., 
1963). In duodenal rupture causing activation of 
pancreatic enzymes, tissue necrosis and precarious 
suture lines (Donovan and Hagen, 1966) the mortality 
may rise to 73 per cent (Kerry and Glas, 1962). 

There were no deaths in this series despite duodenal 
injury (Case 1), major vessel damage (Case 4) and 
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prolonged complications (Case 2). No conclusions 
can be dfawn from this as the series is small. 


Complications 

Complications occur on average in one-third of cases, 
but this proportion rises if prompt and adequate 
surgical treatment is not undertaken (Bach and Frey, 
1971). 

The most common complications were listed by 
Northrup and Simmons (1972) as pseudocyst, abscess, 
pancreatic fistula, pancreatitis, wound complications 
and secondary haemorrhage. Salam et al. (1972) 
pointed out that exocrine or endocrine insufficiency is 
very rare. 

In the present series 3 out of 4 cases had complica- 
tions. Case 4 presented as secondary infection in a 
pseudocyst. Case 2 had five major complications 
(fistula, pancreatitis, sepsis, secondary haemorrhage 
and gastric perforation). This may have been due to 
conservative pancreatic resection at the initial 
operation. 

Case 1 (pancreaticoduodenal trauma) developed a 
complication not due to the original injury but to the 
technical problems involved in a pancreaticoduo- 
denectomy, that is recurrent postprandial abdominal 
pain associated with a rise in the serum amylase, 
presumably due to stenosis at the pancreaticojejunal 
anastomosis. This specific problem is not discussed 
in the literature, but it is interesting that Goldsmith 
et al. (1971) described ligation instead of reimplanta- 
tion of the pancreatic duct in half of a series of 79 
patients in whom they carried out a Whipple pro- 
cedure for carcinoma, without increase in mortality 
or morbidity. It is concluded that reanastamosis of 
the pancreatic duct is unnecessary and even if carried 
out will be ineffective in many cases owing to stenosis 
at the anastomotic site. In the present case, although 
the patient has postprandial abdominal pain and 
diarrhoea, her weight is steady and she has no 
steatorrhoea. If she develops further evidence of 
malabsorption it would be assumed that the remaining 
pancreas is undergoing autolysis and consideration 
would have to be given to internal drainage of the 
pancreatic duct. 


Diagnosis 

Diagnosis can be difficult but is important, as over- 
sight almost always leads to major complications. 
Review of the literature reveals three major points to 
be taken into consideration: 

1. Late presentation of symptoms and signs is 
common (Longmire and McArthur, 1973). 

2. The serum amylase level after injury is often 
normal and seldom raised beyond 500 units, but 
peritoneal lavage often shows a high amylase level 
even in the presence of a normal serum amylase (Root 
et al., 1965; Bach and Frey, 1971; Northrup and 
Simmons, 1972). 

3. Pancreatic injury is often difficult to visualize at 
laparotomy, although retroperitoneal haematoma 
should always be taken as presumptive evidence of 
pancreatic injury (Berne and Walters, 1953). 


Pancreatic and pancreaticoduodenal trauma 
e 


The present series illustrates these points well. In 
only 2 cases was the diagnosis suspected preoperatively. 
Case ] presented immediately, while the other cases 
presented at 36 hours, 10 days and 5 weeks after the 
initial injury. In Case 4 the pancreatic injury was not 
suspected despite exploration of the lesser sac. 


Treatment 
General considerations: 

1. Most authors advocate surgical treatment. In 
one recent series (Bach and Frey, 1971) a high propor- 
tion of patients initially treated coftservatively had 
major complications and eventually required surgery. 
The mortality in this group rose to 50 per cent. 

2. Haemorrhage must be fully controlled primarily, 
otherwise there is a high incidence of secondary 
haemorrhage (Fogelman and Robison, 1961). All 
contused pancreatic tissue should be removed until a 
normally bleeding surface is reached (Thal and Wilson, 
1964) to prevent pancreatitis and sepsis. 

3. Wide drainage is essential. 

Treatment of distal pancreatic injury: Most authors 
recommend distal pancreatectomy with duct ligation. 
(Bach and Frey, 1972; Yellin et al., 1972). Reanasto- 
mosis of the duct is not successful (Northrup and 
Simmons, 1972). All contused tissue should be 
removed, and endocrine and exocrine insufficiency is 
rare, even with extensive resection (Salam et al., 1972; 
Yellin et al, 1972). Strauch (1972) advocated 
draining the distal pancreatic duct into the stomach. 

The present cases illustrate two points. First, in 

Case 2 the complications may have been due in part 
to conservative resection at the initial operation. 
Secondly, in Case 3 adequate distal pancreatectomy 
produced a good uncomplicated result. 
Treatment of injury to the head of the pancreas end 
duodenum: In these cases the problem is to prevent 
both the leakage and the activation of the pancreatic 
enzymes which are associated with high mortality and 
morbidity. Three basic methods of achieving these 
aims have been described: 

1. Débridement and suture of the pancreas and 
duodenum using non-absorbable suture material with 
external drainage. This is effective in cases where the 
tissues are not devitalized (Anderson et al., 1973). 

2. The addition to (1) of various internal drainage 
procedures designed to defunction the duodenum. 

3. Pancreaticoduodenectomy. The indications for 
this operation are not precisely defined but certainly 
include devitalization of either the pancreas or the 
duodenum (Brawley et al., 1968; Foley et al., 1969; 
Halgrimson et al, 1969; Northrup and Simmons, 
1972; Anderson et al, 1973) because of the high 
mortality associated with leaving devitalized tissue in 
situ (Kerry and Glas, 1962). 

It is emphasized that the operation is intrinsically 
safe. The generally quoted mortality of 20-30 per cent 
is associated with severe generalized visceral injury and 
is much lower in pure pancreaticoduodenal injury 
(Foley et al., 1969; Halgrimson et al., 1969). 

This is borne out by the present Case 1 who did well 
after a pancreaticoduodenectomy. The indication for 
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the operation was severe pancreatic contusion; the 
duodenal wound though large was not devitalized and 
the pancreatic and common bile ducts were intact. 
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Septic complications of pancreatitis 


STEPHEN G. GRACE AND DAVID STATE* 


SUMMARY 

Over an ll-year period 693 patients with acute 
pancreatitis and 317 with chronic pancreatitis were 
seen at the Harbor General Hospital. Review of these 
cases revealed 9 patients with primary pancreatic 
lesser sac abscess and 11 with secondary abscess. 

The appropriate management for pancreatic abscess, 
whether primary or secondary, is early recognition and 
drainage; multiple drainage procedures may be 
necessary. Broad spectrum antibiotics appear to be 
helpful and should be used until cultures indicate more 
appropriate antibiotic therapy. 

Successful management involves prolonged hospital- 
ization, but contrary to previous reports the success rate 
is surprisingly high. Eight out of 9 patients with primary 
abscess and 8 out of 11 patients with secondary abscess 
survived. 


THE septic complications of pancreatitis during the 
i l-year period 1962-73 were studied retrospectively. 
Of 693 patients with acute pancreatitis and 317 with 
chronic pancreatitis admitted to the Harbor General 
Hospital during this period, there were 9 patients with 
primary pancreatic lesser sac abscess and 11 patients 
with secondary abscess. The present report describes 
the clinical picture, therapy and prognosis of these 
20 patients with pancreatic and  peripancreatic 
abscesses proved at operation or autopsy. 


Clinical review 


Primary pancreatic abscess 

The relevant clinical data of 9 patients (8 males and 
| female) with primary pancreatic abscess are 
summarized in Table J. The ages ranged from 23 to 
80 years; 5 patients were in their thirties or forties. 
One of the group was Mexican-American, | Negro 
and the remainder were Caucasian. Seven patients 
were known alcoholics and another was a modest 
wine drinker. The ninth patient, the only female in the 
group, was a non-drinker. There was no antecedent 
history of biliary tract disease in any patient. Two 
patients had been discharged less than a month after 
hospitalization for acute pancreatitis. 

The commonest presenting complaint was epigastric 
and upper abdominal pain, but 2 patients denied 
having any abdominal pain. Six patients had associ- 
ated nausea and vomiting. On admission 5 patients 
were febrile, having oral temperatures from 37 to 
39-5 °C. All but one had upper abdominal tenderness 
on examination. One patient had a definite abdominal 
mass on palpation; another patient had a questionable 
mass. 

Eight patients had white blood counts in the range 
of 14 000-33 000/mm*, and 4 patients had haematocrit 
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levels above 49 per cent. Three patients had elevated 
serum amylase levels, ranging from 320 to 800 Somogyi 
units/100 ml; another patient had elevated urinary 
diastase; the other patients had normal'enzyme values. 
On admission 5 patients were thought to have ab- 
normal chest films with infiltrates and atelectasis; 
| patient had a left pleural effusion. None of the plain 
films of the abdomen was diagnostic. Five patients 
had upper gastro-intestinal studies, 3 of which were 
abnormal. One study revealed a large mid-abdominal 
mass not apparent on physical examination, the 
second showed a widened duodenal loop with dis- 
placement of the ligament of Treitz and the third 
had a large retrogastric mass which was not palpable 
on abdominal examination. 

Al the patients were treated with nasogastric 
suction, parenteral fluids and antibiotics-—usually 
kanamycin and/or ampicillin until 1970; gentamicin 
with chloramphenicol or clindamycin was used 
subsequently. Eight patients were explored surgicall? 
at 1-23 days after admission. The correct diagnosis 
was suspected preoperatively in only 3. All the 
abscesses were drained, and Chaffin tubes and/or 
Penrose drains were left in situ. Only | patient 
required a subsequent drainage procedure. No biliary 
tract abnormalities were noted intraoperatively. 

Six of the 8 patients who underwent operation had a 
stormy postoperative course. The most common 
postoperative complication was prolonged fever. One 
patient grew Escherichia intermedia from his blood 
culture and a second grew Klebsiella sp. and Aerobacter 
cloacae. Al these patients survived; the average 
hospital stay was 37 days. 

One patient who was treated conservatively died. 
He had advanced cirrhosis and progressive broncho- 
pneumonia. After becoming progressively hypoxic, he 
developed renal failure and died on the sixth day after 
admission. The abscess was discovered incidentally at 
post-mortem examination. 


Secondary pancreatic and peripancreatic abscess 

Table If summarizes the relevant clinical data of 11 
patients with pancreatic or peripancreatic abscess 
which occurred following surgery. There were 10 men 
and | woman, aged 23-61 years; the group included 
7 Caucasians, 3 Negroes and | Mexican-American, 
Eight patients were definitely alcoholics, another was 
probably an alcoholic and 2 patients were non- 
drinkers. Four patients had previously been admitted 
for acute pancreatitis and 3 had a history suggestive 
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Table I: PRIMARY PANCREATIC LESSER SAC ABSCESSES 





* Hospital 

Age Sex Alcoholic Complications stay (d) 
45 M Yes Delirium tremens, fever, mild diabetes 47 

63 M Yes Sepsis, pulmonary insufficiency 35 
41 M Yes Pulmonary insufficiency, renal failure, death * 6 
23 M Yest Fever, upper gastro-intestinal haemorrhage, pulmonary insufficiency 55 
80 M Questionable Wound infection, acute brain syndrome 17 
72 F No Fever, persistent gastrostomy, fistula, feeding problem, weight loss 84 
40 M Yest Fever 25 

3l M Yes Severe pulmonary insufficiency, sepsis, upper gastro-intestinal haemor- 41 

rhage, alcoholic pancreatitis 

55 M Yes Mild diabetes 26 

* Diagnosis made at post-mortem examination. 

T Recently discharged following admission for alcoholic pancreatitis. 
Table II: SECONDARY PANCREATIC LESSER SAC ABSCESSES 

Hospital 
Age Sex Alcoholic Previous operation stay (d) Result 
41 M Yes Sphincteroplasty 93 Survived 
53 M No Cholecystectomy 83 Survived 
38 M Yes Portacaval shunt* Tf 4 Death 
52 M Yes Cholecystectomy 48 Death 
27 M Yes Cystogastrostomy 80 Survived 
23 M Yes Drainage for haemorrhagic pancreatitis 99 Survived 
54 M Yes Drainage for haemorrhagic pancreatitis t 58 Death 
45 M Questionable Cholecystectomy 45 Survived 
45 F Yes Cystogastrostomy 92 Survived 
61 M Yest Splenectomy, distal pancreatectomy, small 86$ Survived 
bowel resection 
46 M No Drainage for acute necrotizing pancreatitis 155 Survived 


* Diagnosis made at post-mortem examination. 
T No abscess drainage procedure performed. 


| Pancreatitis secondary to blunt trauma even though the patient was an alcoholic. 
8 Includes several admissions separated by an interval of 3 days or less. 


of gallbladder disease. Antecedent surgery consisted 
of 2 elective and 9 emergency operations. Eight of the 
11 patients were known to have had pancreatitis 
preoperatively. 

Nine patients had fever and other evidence of sepsis 
within 2 weeks of operation. The other 2 patients did 
well following the initial operation, but developed 
intermittent fever at 3 and 6 weeks after operation 
respectively. 

At least 2 patients had pulmonary insufficiency, 
upper gastro-intestinal haemorrhage, alcoholic hal- 
lucinosis or wound infections. Laboratory data 
correlated well with the clinical conditions. All the 
patients had elevated white blood counts, 10 of these 
being in the range of 10 000-18 000/mm?; 7 had ele- 
vated serum amylase and/or urine diastase levels. Two 
patients had klebsiella sepsis, another had Bacteriodes 
subtilis grown from his blood and a fourth had sys- 
temic candidiasis. Chest X-rays revealed 5 cases of 
left pleural effusion and 1 right pleural effusion. An 
upper gastro-intestinal series demonstrated a mid- 
abdominal mass in 1 patient, and ultrasound was 
useful in demonstrating the presence of cystic lesions 
in 2 other patients. In most instances the diagnosis of 
abscess was readily made in this group of patients. 
The diagnosis was missed in only 1 patient. He 
underwent portacaval shunt and developed fever and 
disorientation in the immediate postoperative period; 
this was attributed to delirium tremens. He died on the 
second postoperative day without consideration of the 
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possibility of an abscess; the diagnosis was made at 
post-mortem examination. 

All the patients except the one in whom the diag- 
nosis was missed were treated with broad spectrum 
antibiotics; kanamycin with or without a penicillin 
derivative was used before 1970, and gentamicin in 
combination with chloramphenicol or clindamycin 
was used more recently. Other antibiotics were used 
when specifically indicated; the patient with candida 
sepsis required amphotericin B. 

Nine patients were surgically explored at 5-70 days 
(average 20 days) following the initial operative 
procedure. Operation revealed pancreatic lesser sac 
abscess in 8 patients; the ninth patient had multiple 
intra-abdominal abscesses with a primary focus in the 
lesser sac. In 2 cases the abscesses were confluent with 
the subphrenic and subhepatic spaces. Necrotic and 
purulent material was removed and the sites of the 
abscesses were drained with Penrose and/or Chaffin 
tubes. 

After surgery, most of the patients continued to have 
a stormy course; persistent fever was common. Two 
patients who eventually died had candida grown from 
their blood cultures after a long course of broad 
spectrum antibiotics. Three patients had upper 
gastro-intestinal bleeding. Five patients required 
second drainage procedures for residual pancreatic 
and peripancreatic loculations. 

There were 3 deaths in these 11 patients. In the 
patient who had a portacaval shunt the diagnosis of 


abscess was made at post-mortem examination. The 
second patient, who was cirrhotic, underwent 
cholecystectomy for acute cholecystitis associated with 
pancreatitis; he had progressive liver failure and died 
36 days after drainage of a lesser sac abscess. The third 
death was in an elderly man who had operative 
drainage for haemorrhagic pancreatitis; he continued 
to drain purulent necrotic pancreatic tissue until his 
death 56 days following operation. 

The surviving patients spent an average of 92 days 
in hospital. Seven patients are presently doing well, 
but the eighth patient has returned to drinking. The 
latter case had a complicated course and is reported in 
detail as an example of the problems that these patients 
present. 


Case report 

This 23-year-old man was admitted to another hospital with 
epigastric pain, nausea and vomiting of 2 days’ duration. He 
gave a history of drinking one-fifth of spirits daily for nearly 
1 year before admission and formerly had been a heroin 
addict. Examination revealed a somewhat lethargic man with 
an oral temperature of 38:4°C and a pulse rate of 120/min. 
His abdomen was distended and there were tenderness and 
rebound tenderness in the epigastrium and left upper quadrant. 
Bowel sounds were absent. The serum amylase was 700 u./ 
100 ml. The initial diagnosis was haemorrhagic pancreatitis, 
and he was treated with nasogastric suction, fluid replacement, 
broad spectrum antibiotics and steroids. He failed to improve 
over a 9-day period and was transferred to the Harbor 
General Hospital. 

On admission, examination revealed a seriously ill patient 
with an oral temperature of 38 °C. His abdomen was diffusely 
tender with marked rebound tenderness. There was a question- 
able mass in the left upper quadrant. The serum hematocrit 
was 33 per cent, white blood count 10400/mm?, serum 
calcium 7-9 mg/100 ml and serum amylase 320 u./100 ml. 
Upper gastro-intestinal series suggested a gastric ulcer and 
enlarged pancreas. A diagnosis of perforated viscus with 
abscess was seriously considered. The patient was continued 
on the cephalexin and kanamycin therapy that had been 
started at the referring hospital. He was prepared for lapar- 
otomy within 12 hours of admission. 

On exploration a severely inflamed pancreas with saponifica- 
tion and loculated fluid in the retroperitoneum and lesser sac 
were found. The gallbladder was distended; cholecystostomy 
and drainage of the lesser sac and retroperitoneum were 
accomplished. 

On the first postoperative day the patient’s temperature rose 
to 39-5 °C. He remained intermittently febrile after therapeutic 
bronchoscopy. Cephalexin and kanamycin were continued, 
although intraoperative cultures were reported as negative. All 
sources of drainage were sterile until nearly 2 weeks post- 
operatively, when Pseudomonas aeruginosa was simultaneously 
cultured from the wound, bile and urine. The antibiotic 
coverage was changed to gentamicin, but he subsequently 
became infected with anaerobic streptococci and Strepto- 
coccus faecalis, requiring a switch to penicillin and chloram- 
phenicol. At that time he had developed frank diabetes 
mellitus, which was treated with insulin. There was one brief 
episode of upper gastro-intestinal bleeding. 

Because of continuing sepsis the patient was re-explored on 
the twenty-fifth day after the initial procedure. Drainage of a 
loculated pancreatic abscess was carried out. Several days 
after this procedure he went into septic shock and became 
unresponsive, and there was little hope for recovery. He was 
treated aggressively with pressor agents, steroids and fluids, 
and, surprisingly, improved. He was discharged on the eighty- 
eighth day after admission, taking Orinase and pancreatic 
supplements. 

The patient did well for over a year. He was readmitted 14 
years later with pneumococcal pneumonia, and 3 years later with 
a drug overdose. When last seen, he had returned to drinking. 


Pancreatic abscess 


Discussion 

Primary abscess 

The problem of primary pancreatic abscess has been 
reviewed previously (Altemeier and Alexander, 1963; 
Steedman et al., 1967; Bolooki et al., 1968; Evans, 
1969; Dencker et al., 1972). Although only 5 patients 
in this series had clinically documented pancreatitis, 
it is assumed that pancreatic inflammation is an 
antecedent event in the formation of a pancreatic 
abscess. The incidence of abscess following acute 
pancreatitis has been reported to range from 1-5 per 
cent (Steedman et al., 1967) to 4-5 per tent (Altemeier 
and Alexander, 1963). At the Harbor General Hospital 
primary pancreatic abscess occurred in 1:3 per cent of 
cases of acute pancreatitis. The aetiology of the pan- 
creatitis preceding abscess formation was alcoholic in 
7 cases and unclear in 2 patients. In previously reported 
series, alcoholic pancreatitis accounted for 22 per cent 
(Altemeier and Alexander, 1963) and 54 per cent 
(Steedman et al., 1967) of cases. Biliary tract disease 
was not found in any of the patients with primary 
abscess in this series, but it has previously been 
reported to be present in 10 per cent (Bolooki et al., 
1968) and 56 per cent (Altemeier and Alexander, 
1963) of patients. 

The presenting symptoms of abdominal pain in the 
epigastrium or upper quadrant, nausea and vomiting 
are typical, and were present in all but 2 patients. 
Eight patients had abdominal tenderness. Only 
1 patient had a definite palpable mass, but other series 
have reported palpable masses in over 50 per cent of 
patients (Altemeier and Alexander, 1963). An elevated 
white blood count, serum amylase and urine diastase 
were common and have been emphasized. 

In the present series X-rays were less helpful than 
generally reported (Altemeier and Alexander, 1983; 
Bolooki et al, 1968). Two patients had a pleural 
effusion and several had atelectatic change. One 
patient had an air-fluid level on an upright abdominal 
X-ray, but abdominal films were otherwise unhelpful. 
Although the diagnosis was confirmed with the use of 
ultrasound in only 1 of the 3 patients in whom it was 
used, we believe this to be an excellent aid to make or 
confirm the diagnosis. It can accurately delineate 
cystic accumulations over several centimetres in size. 

The delay in operation emphasizes the difficulty in 
distinguishing between uncomplicated acute pan- 
creatitis and suppurative complications. The early 
signs of abscess may be confused with those of 
uncomplicated pancreatitis, i.e. fever may be mis- 
takenly attributed to uncomplicated pancreatitis. The 
high fever and mental derangement of sepsis may be 
mistaken for delirium tremens, which is common in 
patients with alcoholic pancreatitis. Abscess should be 
considered when acute pancreatitis fails to resolve in a 
reasonable time period or the condition of the patient 
deteriorates. 

Treatment consists of broad spectrum antibiotics 
and adequate drainage. In this group 8 of the 9 
patients who underwent operative drainage survived. 
The patient who died had extensive pulmonary and 
liver disease which obscured the diagnosis until the 
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post-mortem examination. The fact that each surviv- 
ing patient spent nearly a month in hospital following 
drainake attests to the difficulty of postoperative 
management. Only 1 patient with a primary abscess 
requiréd a second drainage procedure, although this 
has been reported to be frequently necessary (Bolooki 
et al., 1968). 


Secondary abscess 

In the group of patients with secondary abscess it 
appears that alcoholics with pancreatitis are vulnerable 
to infectious complications following surgery. In this 
series 8 out of 11 patients were alcoholics and at least 
7 had alcoholic pancreatitis. If pancreatitis is present 
in a patient requiring an emergency operation, the 
potential risk of infection should be kept in mind and 
direct manipulation of the pancreas should be avoided 
(Trapnell and Anderson, 1967). The diagnosis of 
pancreatic abscess should be considered early if the 
patient develops complications within 1-2 weeks of 
operation. Significant diagnostic considerations are a 
rising white blood count and persistent elevation of 
the serum amylase and urine diastase. The develop- 
ment of pleural effusion, particularly on the left side, 
is an important consideration. The treatment is 
adequate drainage; repeated drainage procedures may 
be necessary. À prolonged clinical course with fever, 
s@psis, gastro-intestinal bleeding, pulmonary insuf- 
ficiency, diabetes and pancreatic exocrine insufficiency 
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may be expected. The mortality rate has oed reported 
to be 80 per cent (Bolooki et al., 1968) in patients with 
postoperative pancreatic lesser sac abscess. However, 
in the present series 8 of the 11 cases survived despite 
a prolonged hospital stay averaging 55 days following 
the first drainage procedure. These patients present a 
challenging spectrum of problems in their successful 
management. 
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Fistula formation complicating pancreatic abscess 


J. M. 


SUMMARY 


Internal fistula formation is a rare complication of 


pancreatic abscess or pseudocyst; a fairly extensive 
search of the literature has produced onlv 47 cases. 
Common factors in the aetiology, presentation and 
management are discussed, and a further case is 
reported which demonstrates many features of this 
unusual condition. 


Case report 

A Sl-year-old woman presented with acute abdominal pain, 
vomiting and pyrexia, suggestive of acute cholecvstitis. Con- 
servative treatment was abandoned after 36 hours, and at 
laparotomy acute haemorrhagic pancreatitis was found 
despite normal preoperative serum amylase levels. The gall- 
bladder contained numerous calculi and cholecystostomy was 
performed. 

Nine months later at elective cholecystectomy a pseudocyst 
of the pancreas was found: this was drained by cysto- 
gastrostomy. Although the cyst fluid was not overtly infected, 
culture yielded a growth of Escherichia coli. Gentamicin was 
given for 7 days and her recovery was uneventful. 

Three weeks later she was readmitted because of malaise, 
nausea and vomiting. Examination showed a large, tender 
mass in the left flank, pyrexia and tachycardia. Haemoglobin 
was 8:3 g per cent and there was a leucocytosis of 12 900/mm*. 
An abscess was diagnosed (perinephric, pericolic or pancreatic). 
On a regimen of intravenous fluids. nasogastric aspiration, 
gentamicin and lincomycin, the mass appeared to resolve, 
with improvement in the patient’s general condition. Intra- 
venous pyelography showed downward displacement of a 
normal left kidney. A barium enema examination 3 weeks 
later showed a leak of barium from the splenic flexure into a 
cavity corresponding to the lesser sac, which in addition 
communicated with the small intestine (Fig. la). This was 
consistent with a pancreatic abscess with a fistula into the 
bowel. 

Treatment initially consisted of antibiotic therapy and blood 
transfusion. Signs of focal sepsis persisted and after 18 days the 
pancreatic abscess pointed in the left flank below the twelfth 
rib; surgical drainage yielded 400 ml of thick yellow pus. 
Subsequent recovery was uneventful and the patient was 
discharged after 3 weeks. A follow-up barium enema study 
showed a normal colon with no evidence of the fistula, 
although some residual barium from the previous examination 
was still present outside the bowel (Fig. 15). 


Discussion 
In haemorrhagic pancreatitis 1-5 per cent of cases are 
complicated by pancreatic abscess. Fistula formation 


follows surprisingly infrequently in view of the 
propensity for other internal abscesses to drain 


spontaneously into adjacent viscera. The high early 
mortality of pancreatic abscess might explain this 
paradox, since, as Berne and Edmondson (1966) 
pointed out, in most reported cases fistula occurred as 
a late complication. 

, Hanna (1960) reported a collected series in which 
fistula formation occurred into most of the viscera. 
Mason et al. (1975) emphasized that the commonest 
site is into the splenic flexure, probably because of its 
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Barium enema films (a) showing a pancreatic abscess 
with a fistula into the colon and small intestine, and (^) after 
external drainage of the abscess. 


Fig. 1. 
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close proximity to the tail of the pancreas; this is 
supported by other reports (Corlette and Lynch, 
1972). Fistula formation into two viscera is even 
rarer; Shatney and Sosin (1973) reported a case which 
had perforated into the colon and duodenum, and 
Mason et al. (1975) reported another such case. 

Sudden and massive haemorrhage from the mouth 
of the fistula is almost always a lethal complication, the 
postulated mechanism being activation of trypsinogen 
by bowel enterokinase leading to vascular erosion 
(Berne and Edmondson, 1966). This was the principal 
cause of the high reported mortality of over 50 per 
cent. In the present case overt haemorrhage was not a 
feature and this is consistent with the course in other 
reported survivors. 

The management is surgical, and the minimum 
requirement is adequate external drainage of the 
abscess. Severe haemorrhage requires a direct approach 
to the site of bleeding for the purpose of appropriate 
haemostatic measures (Mason et al., 1975). In 
the absence of haemorrhage a proximal diverting 
colostomy is most commonly advocated, and Berne 
and Edmondson (1966) claimed this to be at least as 
effective as resection of the fistula-bearing segment of 


bowel. In the present case, however, 4 successful 
outcome was achieved by simple external drainage 
alone, and this may be the treatment of choice in a 
patient with life-threatening sepsis. 
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Carcinoids of the first part of the duodenum 


SUMMARY 

Three cases of duodenal carcinoid tumour are described 
and the histology of this type of tumour is discussed. 
Two of the patients have been followed up for 8 years. 
No further complications related to the tumours have 
been observed. 


CARCINOID tumour represents 1-8 per cent of all 
tumours of the digestive tract (Suarez et al., 1972). 
The duodenum is one of the least common sites of 
occurrence of this tumour, the incidence varying in 
different series between 2-4 and 2-8 per cent (Sanders 
and Axtell, 1964; Kuiper et al., 1970). 

According to Williams and Sandler (1963) carci- 
noids of the duodenum, like other tumours that 
originate in the foregut, have the following histo- 
logical and biological characteristics: trabecular 
arrangement, absence of argentaffin granulations, 
high content of 5-hydroxytryptamine and frequent 
development of the carcinoid syndrome and metastases 
to the bone and skin. 

The prognosis of patients with this tumour is 
uncertain, for they are usually reported as isolated 
cases with only a short follow-up (Suarez et al., 1972). 
This paper presents 3 cases of duodenal carcinoid 
tumour with unusual histological findings. Two of the 
patients have been followed up for 8 years. 


Case reports 

Case 1: A 68-year-old man presented with a 6-month history of 
irritability, insomnia, watery diarrhoea (6-12 bowel movements 
per day) and colicky abdominal pain. He had also lost 10 kg 
in weight. Physical examination was negative and blood tests, 
chest X-ray and an ECG were within normal limits. A barium 
series showed only a sliding hiatus hernia. 

At laparotomy the findings were as follows. Seattered 
throughout the whole length of the small bowel and decreasing 
in the distal part were a large number of blue submucous spots 
that could be seen through the serosa and did not disappear 
on applying pressure. Oedema and enlarged lymph nodes were 
present in the mesentery and a submucous tumour was found 
in the first part of the duodenum. The duodenal tumour and 
three lymph nodes were excised and a biopsy of one of the 
submucous intestinal lesions was performed. 

Peroperative histological examination of the duodenal lesion 
showed a carcinoid tumour. It was felt that the clinical picture 
in the patient was due to this tumour and therefore the hiatus 
hernia was not corrected. The tumour measured Lb: 5 cm in 
diameter and had not invaded the mucosa or the muscular 
laver of the intestinal wall. The cells had no argentaffin 
granulations, and had an acinar pattern (Fig. 1). The mesenteric 
nodes contained no carcinoid cells. and histological examina- 
tion of the submucous intestinal lesions confirmed that they 
were blood clots. 

The symptoms disappeared immediately after operation and 
the patient has remained well for 8 years. 


Case 2: A 48-year-old woman had an 8-year history of 


occasional epigastric pain which was relieved by the ingestion 
of food or alkali, Three years before admission she had begun 


. 
æ 


to have diarrhoea (2-3 soft bowel movements daily), tachy- 
cardia, anorexia. rhinorrhea, episodic paroxysmal colicky pain, 
borborvgmi, insomnia. anxiety and oral thri&h and had losi 
weight. She was treated symptomatically and did fairly well 
until the time of admission, when she was referred to hospital 
hecause of persistent postprandial vomiting, with the diagnosis 
of stenosing duodenal ulcer. Her complaints were practically 
the same as 3 years earlier and she claimed to have lost 30 kg in 
weight in the previous $ years. Physical examination revealed 
the presence of oral thrush, glossitis and a tachycardia of 
120/minute. Laboratory tests were within normal limits except 
the gastric analysis that disclosed a maximum acid output 
of 3 mEq/l. A chest X-ray and ECG were also normal. The 
upper gastro-intestinal barium series showed a filling defect in 
the posterior wall of the duodenal bulb and no evidence of 
duodenal ulcer. The patient underwent exploratory. lapar- 
otomy with the diagnosis of benign duodenal tumour. Through 
a duodenotomy, a well-encapsulated tumour, measuring 
l-5 em in diameter, was excised. The pathological examination 
showed a carcinoid tumour which had not invaded the mucosa 
or the muscular layer. Histologically, it had a typical glandular 
pattern with some trabeculae and no argentaffin granulations 
(Fig. 1}. a 
Postoperatively the patient did well and has remained 
symptom-free for 8 years, 
Case 3: A 7l-year-old man complained of epigastric pain 
unrelated to meals for 2 months before admission. Physical 
examination was negative as were blood tests. A Darium series 
showed a lacunar defect in the posterior wall of the duodenal 
bulb. Oral cholecystography showed cholelithiasis. The endo- 
scopic study confirmed the presence of a submucous tumour 
in the duodenal bulb. but the endoscopic biopsy samples were 
non-specific. $ 
At laparotomy the tumour could be detected in the posterior 
wall of the duodenal bulb. It had a diameter of L2 em with an 
umbilication in the centre and an erosion at its apex (Fig. 2). 
The tumour was excised through a duodenotomy and a 
cholecystectomy was carried out. The pathological examination 
revealed à carcinoid tumour confined to the submucosal laver, 
formed by cells containing argentaffin. granulations and 
arranged in a trabecular pattern (Fig. 3). The postoperative 
course was uneventful and the patient was well a vear after his 
operation, 


Discussion 

The 3 cases reported here showed characteristics that 
have been described as classic (Sanders and Axtell, 
1964). However, there were some unusual features in 
the histological structure and the argentaffin reaction. 
Most carcinoid tumours of the duodenum have a 
trabecular structure and their. cells contain. no 
argentaftin granulations (Williams and Sandler. 1963), 
but only one of our cases (Case 3) showed a trabecular 
arrangement, and this case also had a positive 
argentaffin reaction. 

Cases | and 2 have remained well for 8 vears after 
excision of their tumour, indicating that carcinoid 
tumours of the first portion of the duodenum carry a 
good prognosis. However, no definite conclusions can 
* Department of Digestive Surgery. Principes. de España 
Hospital. Barcelona. Spain. 
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Fig. I. Carcinoid of the first part of the dieters showing the 
typical glandular pattern found in Cases 1 and 2. HE. ( x 400.) 
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yet be drawn since only a few reported cases have been 
followed up for an adequate length of time (Suarez et 
al., 1972; Crane et al., 1973; Morgan et al., 1974). 

It is generally stated that carcinoids of the 
duodenum of less than 2cm in diameter whose 
extension is limited to the mucosa and submucosa 
are asymptomatic (Crowder et al., 1967). When 
symptoms are present the picture is one of ulceration, 
either in connection with tumour ulceration into the 
duodenum or in association with a true duodenal 
ulcer (Morgan et al., 1974; Wilson et al., 1974). Two 
of the patients described here complained of a complex 
group of symptoms that are not usually attributed to 
carcinoid tumour; these were probably related to the 
endocrine activity of the tumour. Diarrhoea, weight 
loss and colicky pain cannot be explained by any 
obstructive process caused by the tumour, since its 
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Fig. 3. Case 3. The : tumour is REECE of sheets of cells aa 
occasional palisading. HE. ( « 670.) 


diameter was less than 2 cm and there was no radio- 
logical evidence of obstruction. Moreover, all the 
symptoms disappeared after removal of the tumour. 
Tachycardia, anorexia, rhinorrhea, insomnia and 
anxiety may also be related to the secretion by the 
tumour of 5-hydroxytryptamine. Unfortunately, as 
the condition was not suspected before operation, 
no biochemical investigations were performed. 
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The effect of methionine on 
in malnourished rats 


THOMAS T. IRVIN* 


SUMMARY 
Recent studies have suggested that the healing of colonic 
anastomoses is impaired in malnourished subjects. 

It has been claimed that the healing of skin and 
abdominal wounds in experimental animals is improved 
by the administration of the essential amino acid 


methionine, and in the present study the effects of 


methionine on colonic wound healing were studied in 
malnourished rats. 

Test animals were fed a protein-free diet for 7 weeks 
before surgery. Methionine-treated animals received 
the amino acid by subcutaneous injection during the 
seventh week of protein deprivation and throughout 
the postoperative period. Anastomoses were made in 
the left colon, and colonic wound healing was assessed 
by measurements of the bursting wall tension and 
collagen content of anastomoses. The results were com- 
pared with those of control animals fed a normal rat 
diet, 

Protein deprivation for 7 weeks resulted in a 34 per 
cent reduction tn body weight, and a significant reduction 
in the tensile strength and collagen content of colonic 
anastomoses was observed. Methionine supplements had 
no apparent effect on these parameters of wound healing. 

The concept of single amino acid supplementation in 
cachetic patients undergoing surgery is an attractive 
one, but it has yet to be established that methionine 
supplements alone can alter the course of wound healing 
in such cases. 


CLINICAL and experimental studies have suggested 
that malnutrition has an adverse effect on the healing 
of colonic anastomoses (Mukerjee et al., 1969; Daly 
et al., 1972; Irvin and Goligher, 1973: Irvin and Hunt, 
1974a), and attention has been recently directed to- 
wards measures which may improve colonic healing 
in malnourished subjects (Steiger et al., 1973). 

It is alleged that the biochemical abnormalities 
which affect wound healing in malnourished subjects 
may be ameliorated by the essential amino acid 
methionine (Localio, Morgan and Hinton, 1948; 
Williamson et al., 1951), and Mukerjee et al. (1969) 
claimed that colonic wound healing in malnourished 
animals was improved by the systemic administra- 
tion of methionine. However, other workers have 
cast doubt on the significance of methionine in wound 
healing (Caldwell et al., 1964), and there have been 
no biochemical studies of the effects of methionine 
on colonic wound healing. In the present study the 
effects of methionine on colonic wound healing were 
studied in malnourished rats. 
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colonic wound healing 


Materials and methods 

Preliminary studies of the effects of protein depriva- 
tion on colonic healing in rats showed that significant 
deficits in the tensile strength and collagen content of 
colonic anastomoses were present only in animals 
given anastomoses after 7 weeks of protein starvation 
(Irvin and Hunt, 1974a), and the present study was 
designed to investigate the effects of methionine sup- 
plements on colonic healing in animals subjected to 
this degree of starvation. 

Male Sprague-Dawley rats weighing 220-270 g 
were studied. Control animals were fed a normal rat 
diet comprised of 25 per cent casein as the protein 
source, 8 per cent cotton seed oil, 60 per cent corn 
starch and the standard allowance of minerals and 
vitamins for the rat, including vitamin C, based on, 
the recommendations of Hegstead and Chang (1965). 
The diet fed to test animals differed in that it was 
protein-free, and the deficit in calories resulting from 
the omission of casein was replaced by increasing the 
proportion of corn starch in the diet so that test and 
control diets were isocaloric. In other respects the 
test and control diets were identical. 

Control animals were maintained on the normal 
rat diet for 3 weeks before surgery, and test anta 
received the protein-free diet for 7 weeks before 
colonic healing was studied. During the seventh week 
of protein starvation some of the test animals received 
50 mg of DL-methionine (Calbiochem, California) by 
daily subcutaneous injection for 7 days before surgery. 
and the amino acid supplements were continued 
throughout the postoperative period. 


Colonic anastomoses 

A clean surgical technique was used. Test and control 
animals were anaesthetized with ether, and a segment 
of colon measuring | cm in length was excised from 
the distal left colon. An end-to-end inverting anasto- 
mosis was made with a single layer of interrupted 
6/0 silk sutures. 

The animals were killed either immediately or on 
the third or seventh postoperative days, and anasto- 
motic healing was assessed by measurements of colonic 
tensile strength and the total collagen content of the 
anastomoses. 

Test and control animals were allowed free access 
to fluids and their respective diets throughout the 
postoperative period. 
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Fig. 1. Changes in mean body weight of 26 animals fed a 
protein-free diet for 7 weeks, and 18 animals given a 
protein-free diet and methionine supplements during the 
seventh week of protein deprivation. 
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Fig. 2. Mean colonic bursting wall tension measurements in 
control animals, animals fed a protein-free diet and test 
animals given methionine supplements. 


Colonic tensile strength 

In each animal a segment of colon measuring 8 cm in 
length and bearing the anastomosis 2cm from its 
distal end was excised. The colonic bursting pressure 
was determined by distension of this segment of bowel 
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Fig. 3. Mean total collagen content of colonic anastomoses 
in control animals, animals fed a protein-free diet and test 
animals given methionine supplements. 


with air at a constant rate, and the colonic bursting 
wall tension was calculated from the product of the 
bursting pressure and the radius of the bowel at the 
point of rupture, as described previously (Irvin and 
Hunt, 1974b). 


Total collagen 
The colonic anastomoses were excised as standard 
strips of tissue measuring 5 mm in width, and the total 
collagen content was determined by the measurement 
of hydroxyproline. The anastomoses were hydrolysed 
in 6N hydrochloric acid for 16 hours, and the auto- 
analytic method of Jackson and Cleary (1967) was 
used to determine the hydroxyproline content of the 
hydrolysates. 

Student's ¢-test was used in the statistical analysis 
of the results (Fisher, 1958). 


Results 
Body weight and mortality 
Twenty-six control animals of average body weight 
251 + 4-42 (s.e.) g were studied. Six animals were sacri- 
ficed on completion of the colonic anastomosis, 9 
animals were sacrificed on the third postoperative 
day and 10 on the seventh postoperative day. There 
was | death in the postoperative period, and no 
obvious cause for this death was apparent at autopsy. 
Forty-four animals were given a protein-free diet 
for 7 weeks before surgery, and this diet was supple- 
mented with methionine during the seventh week of 
starvation in 18 animals, The weight changes in these 
animals are shown in Fig. 1. There was a progressive 
and significant reduction in body weight as the dura- 
tion of protein starvation increased, and after 7 weeks 
this amounted to a 34 per cent reduction in body 
weight. Methionine supplements during the seventh 
week of protein deprivation did not result in weight 
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gain or any apparent change in the pattern of weight 
loss in test animals. 

Of the 26 animals given a protein-free test diet alone, 
8 were sacrificed on completion of the colonic anasto- 
mosis, 9 were sacrificed on the third postoperative day 
and 9 on the seventh postoperative day. Of the 18 
animals given methionine supplements, 9 were sacri- 
ficed on the third day and 9 on the seventh post- 
operative day. There were no postoperative deaths 
amongst the test animals. 


Colonic tensile strength 

Fig, 2 shows the mean colonic bursting wall tension 
measurements in the control animals, protein-starved 
animals and test animals given methionine supple- 
ments. The bursting wall tension of anastomoses in 
both groups of protein-starved animals was lower 
than that of control animals on the third and seventh 
postoperative days. The difference between control 
values and those of test animals fed a protein-free 
diet alone was statistically significant only on the 
seventh postoperative day (P«0:05). The results in 
methionine-treated animals were significantly lower 
than those of control animals on both days (P « 0:02), 
but they were not significantly different from those of 
test animals fed a protein-free diet alone. 


Total collagen 

Fig. 3 shows the total collagen content of colonic 
anastomoses in control animals, protein-starved 
animals and the test animals given methionine supple- 
ments. The collagen content of anastomoses in animals 
fed a protein-free diet was significantly lower than that 
of control animals on the day of surgery and on the 
third and seventh postoperative days (P « 0:001). How- 
ever, the results in methionine-treated animals were 
not significantly different from those of test animals 
fed a protein-free diet alone. 


Discussion 

Malnutrition has an adverse effect on the healing of 
wounds of skin and abdominal fascia (Localio, Chassin 
and Hinton, 1948; Perez-Tamayo and Ihnen, 1953; 
Pearce et al., 1960; Martin et al., 1969), and recent 
studies have suggested that colonic wound healing is 
similarly affected. Protein deprivation in experimental 
animals has an adverse effect on colonic healing (Irvin 
and Hunt, 1974a), and clinical studies have shown 
that patients with low plasma proteins are prone to 
develop disruption of colonic anatomoses (Irvin and 
Goligher, 1973). 

The biochemical abnormalities affecting wounds in 
malnourished subjects appear to be complex. Reduced 
collagen synthesis and abnormalities of the ground 
substance have been found in wounds of malnourished 
animals (Udupa et al., 1956; Pearce et al., 1960), and 
it has been suggested that a deficiency of the essential 
amino acid methionine may be responsible for these 
changes. Localio, Morgan and Hinton (1948) and 
Williamson et al. (1951) claimed that the administra- 
tion of methionine to malnourished rats resulted in 
an increase in the tensile strength of abdominal and 
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skin wounds, and Udupa et al. (1956) found that the 
collagen concentration in skin wounds in malnour- 
ished rats increased. when the animals were given 
methionine. Morgan and Morton (1955) showed that 
methionine and cystine were essential for the survival 
of fibroblasts in tissue culture, and it appears that 
the cystine utilized by wound tissue may be derived 
from the conversion of methionine by the liver 
(Williamson, 1957). Radio-isotopic studies have sug- 
gested that methionine and cystine may have a critical 
role in the synthesis of sulphated mucopolysaccharides 
in wound tissue (Williamson and Fromm. 1955; 
Nordlie and Fromm, 1958). Other workers have sug- 
gested that methionine may have an important role 
in the metabolism of ascorbic acid and adrena! steroids 
(Edwards and Dunphy, 1957). 

Mukerjee et al. (1969) concluded that the administra- 
tion of methionine also diminished the adverse effects 
of malnutrition on colonic wound healing. In a study 
of longitudinal wounds of the caecum in rats it was 
found that colonic bursting wall tension measure- 
ments in animals given methionine supplements during 
a 3-week period of protein deprivation were signi- 
ficantly higher than the value in control animals given 
a protein-free diet alone. It should be noted, however, 
that questionable assumptions and approximations 
were used in the calculation of the caecal bursting 
wall tension in these studies, and the colonic bursting 
pressures of wounds in test animals were not signi- 
ficantly different from those of control animals. 

In the present study, changes in wound healing were 
not observed in malnourished rats given methionine 
supplements. Protein deprivation for 7 weeks resulted 
in a significant reduction in the tensile strength and 
collagen content of colonic anastomoses, but the ad- 
ministration of methionine during the seventh wec&& 
of starvation and throughout the postoperative period 
did not result in any significant change in these para- 
meters in starved animals (Figs. 2, 3). The daily dose 
of methionine administered in this study was similar 
to that used in previous studies (Localio, Morgan and 
Hinton, 1948; Mukerjee et al., 1969), and it is more 
than three times the minimum daily requirement for 
the rat (Womack et al. 1953). 

The failure of methionine to influence wound heal- 
ing in malnourished animals has been observed by 
other workers. Caldwell et al. (1964) were unable to 
improve the tensile strength of healing abdominal 
wounds by the administration of methionine to rats 
deprived of protein for 3 weeks, and Rosenberg and 
Caldwell (1965) concluded that the healing of open 
skin wounds in malnourished rats was similarly un- 
affected by the administration of methionine, Caldwell 
et al. (1964) suggested that the previous conclusions 
regarding the effects of methtonine on wound healing 
were erroneous, and that they were based on mis- 
leading or inappropriate measurements of wound 
tensile strength. A similar criticism could also be 
made of the studies of Mukerjee et al. (1969), and the 
interpretation of the biochemical studies of Udupa et 
al. (1956) can be questioned. The latter found that 
the collagen concentration in wounds in malnourished 
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animals given methionine supplements was higher 
than the value in untreated controls, and it was thus 
concluded that methionine improved wound healing. 
However, recent studies have shown that the tissue 
collagen concentration increases as a natural conse- 
quence of starvation owing to the removal of non- 
collagenous components of the tissue, and it is apparent 
that the tissue collagen concentration may be an in- 
accurate guide to collagen synthesis and wound heal- 
ing (Irvin and Hunt, 1974a). More meaningful data 
are obtained by measurements of total wound collagen 
(Irvin and Hunt, 1974a, b), and such measurements 
did not reveal any effect of methionine on collagen 
synthesis in the present study. 

The use of single amino acid supplements would be 
a simpler and safer alternative to intravenous hyper- 
alimentation in cachetic subjects undergoing major 
surgery, but it has yet to be established that methio- 
nine supplements alone can alter the course of wound 
healing in such cases. Further studies of the effects 
of methionine on wound tissue are required, and a 
valid argument can be made for the pursuit of such 
studies in man. The nutritional requirements of experi- 
mental animals differ from those of man, and it is 
possible that the response of animals to malnutrition 
may also be significantly different from that of man. 
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Open pedicle grafts of ileum for the repair of large 
duodenal defects: an experimental study 


A. K. GUPTA, B. K. GARG, Y. K. KANSAL AND B. D. SHARMA* 


SUMMARY 

An experimental study of open pedicle grafts of ileum 
for the repair of large duodenal defects is presented. All 
the grafts survived and functioned well. No shrinkage 
occurred. The results are extremely encouraging for the 
clinical application of this technique. 


THE management of large lacerations of the second 
and third parts of the duodenum can be a difficult 
problem. The difficulty is largely due to the anatomical 
fixation of the duodenum to the pancreas and its 
relation to vital structures, such as the common bile 
duct and aorta. This makes resection hazardous and 
simple closure complicated (Kobold and Thal, 1963). 
This problem not only occurs in blunt or penetrating 
injuries to the abdomen but may also arise during 
resection of an infiltrating tumour of the colon or 
right kidney and during surgery for peptic ulcer. 
Successful serosal patching of a loop of jejunum for 
linear tears or lateral duodenal fistulas has been 
documented by many authors (Kobold and Thal, 1963; 
Wolfman et al., 1964; Ballinger and Solanke, 1966; 
Jones and Steedman, 1969), but a serosal patch is not 
technically feasible for large duodenal defects which 
may be nearly circumferential (Seidel et al., 1971). 


Patients and methods 

Twenty adult clinically healthy mongrel dogs of either 
sex without any obvious skin disease were selected. 
The dogs were anaesthetized using intraperitoneal 
sodium pentobarbitone (Nembutal 25 mg/kg body 
weight). 

The abdomen was opened and full thickness defects 
were created in the second part of the duodenum by 
excising a portion of the antimesenteric wall com- 
prising 70-80 per cent of the circumference and 
measuring 6-9 cm in length. The bleeding points were 
ligated using fine silk. A segment of distal ileum 
isolated on a mesenteric pedicle was brought to the 
region of the duodenum through the transverse 
mesocolon; continuity of the ileum was re-established 
by end-to-end anastomosis. The isolated ileal segment 
was opened along its antimesenteric border to form a 
full thickness rectangular patch of approximately the 
same size as the duodenal defect. The ileal patch was 
stitched over the duodenal defect using a single layer 
of interrupted, inverting, 4/0 silk sutures (Fig. 1). In 
order to study the significance of peristaltic orientation 
half of the ileal segments were placed in an isoperi- 
staltic direction and the other half in an antiperistaltic 
fashion. Each dog was given 500—750 ml of fluids per 
day intravenously for the first 3 postoperative days. 





Fig. 1. Diagrammatic representation of the method adopted 
for ileal patch grafting for large duodenal defects. 





Fig. 2. Barium meal film 12 weeks after ileal pedicle 
grafting of the duodenal defect. Barium has passed into the 
the small bowel. There is no evidence of obstruction or 


ulceration. 
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Fig. 3. Serosal surface of autopsy specimen at 6 weeks 
showing perfect healing of the graft. (The area of the graft 
has been demarcated with pins.) 
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Fig. 4. Mucosal surface of autopsy specimen at 12 weeks 
showing perfect healing of the graft. (The area of the graft 
has been demarcated with pins.) 


From the fourth postoperative day liquids were given 
orally, and solid food started only after the seventh 
postoperative day. 

Animals were sacrificed at 2, 6 and 12 weeks 
postoperatively after performing a barium meal 
examination (Fig. 2). Macroscopic and microscopic 
examination of the operated areas was carried out 
(Figs. 3, 4, 5, 6). Complications such as suture line 
leakage, peritonitis, intestinal obstruction, wound 
infection and peritoneal adhesions were recorded. 


Results 

Seventeen of the 20 dogs survived. All the survivors 
steadily gained weight. Barium meal examination was 
done after 2, 6 and 12 weeks. The patches were 
identified during barium meal screening by the 
inverted suture line as well as by their peristalsis which 
appeared to be independent of that of the adjoining 
duodenum. Patches placed in an isoperistaltic manner 
could not be distinguished from the antiperistaltic 
patches. The flow of barium through the duodenum 
did not seem to be affected by either the isoperistaltic 
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Fig. 5. Photomicrograph showing the continuity of the 
mucus membrane at the junctional area of the duodenum 
and the ileal graft at 6 weeks. HE. ( « 20.) 


Fig. 6. Photomicrograph showing the villi of the ileal graft 


at 12 weeks which are of ileal type. HE. (x 200.) 


or antiperistaltic patches. No signs of ulceration, 


shrinkage of the patch obstruction were visible 
radiologically (Fig. 2). 
Exploratory laparotomy was done just before 


sacrifice. The pedicles of the grafts were healthy and 


intact with normally pulsating vessels. On gross 
examination there was no evidence of ulceration or 
shrinkage of the grafts (Figs. 3, 4). On histological 
examination the healing was good (Fig. 5) and the 
ileal mucosa had retained its villi (Fig. 6) and general 
characteristics. 

There were 3 deaths. Two dogs died of peritonitis 
within 4 days of operation, and in both cases the 
peritoneal cavity was full of faecal matter and a small 
gap was found at the site of ileo-ileostomy. The third 
dog had a cardiac arrest immediately after operation. 


Discussion 

Any disruption of the integrity of the wall of the 
duodenum, whether caused by trauma, benign 
ulceration or malignancy, is a serious surgical 
problem and is associated with a high mortality rate. 
Additional problems for the surgeon are encountered 
because of the anatomical relationships of the 
duodenum to several important structures, especially 
the proximity of the common bile duct and the 
pancreas and its ducts, the fixed retroperitoneal 
location of the duodenum and its vulnerable vascular 
supply. 

When a duodenal defect is small it can be repaired 
satisfactorily by simple closure with or without the use 
of an omental patch, and in many cases of perforation 
of a duodenal peptic ulcer the tissue containing the 
defect can be resected by a partial duodenectomy and 
subtotal gastrectomy or it can be incorporated into a 
pyloroplasty. 

However, when the defect is large and/or is located 
more distally in the duodenum, alternative procedures 
have to be used. 

1. Resection and anastomosis: Occasionally the area 
bearing the duodenal defect can be resected and the 
intestinal continuity re-established by an end-to-end 
duodenoduodenostomy. However, when the defect is 
very large or close to the duodenal papilla or ampulla 
of Vater, resection and primary anastomosis cannot 
be accomplished. 

2. Sleeve resection and direct closure bypass: Large 
duodenal defects have been repaired by sleeve resec- 
tion, direct closure with bypass and pancreaticoduo- 
denectomy. According to Jones and Joergenson (1963) 
such procedures are often anatomically impossible 
or are associated with a high morbidity and mortality. 
3. Duodenojejunostomy: Jones and Joergenson (1963) 
have described a method of retrocolic loop, side-to- 
side duodenojejunostomy, while Bender et al. (1968) 
have used a Roux-en-Y technique of duodeno- 
jejunostomy in dogs. Both these procedures establish a 
bypass of the duodenal defect, which is closed, but 
have the disadvantage of delivering the bile more 
distally in the intestine. 

4. Serosal patch grafting with a loop of jejunum: Many 
authors (Jones and Joergenson, 1963; Kobold and 
Thal, 1963; Wolfman et al., 1964; McKittrick, 1965; 
Ballinger et al., 1966) have used a pedicle graft of 
jejunum in the closure of large duodenal defects. 

Kobold and Thal (1963), experimenting on dogs, 
made a full thickness defect in the second part of the 
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duodenum. A loop of intact jejunum was then sutured 
over the defect with silk sutures im two layers. The 
sutures were placed in such a way as o pull the jejunal 
serosa over the duodenal defect to ferm a patch. This 
technique has been successful for the repair of large 
linear duodenal tears, but it is limited by the size of 
the defect and its location in the ducdenum. Ht should 
not be used in the first part of the deodenum because 
of poor healing. Very large defects of almost the whole 
circumference of the duodenum present a more 
difficult problem and a serosal patch may be technically 
impossible in such cases. 

5. Full thickness open pedicle graft of ileum. Seidel 
et al. (1971) used open pedicle grefts of the distal 
ileum in the repair of large duodenal defects in their 
study on dogs. They created large defects in the 
second part of the duodenum, comprising 70-80 per 
cent of the circumference. A segment of the distal 
ileum was isolated on a mesenteric pedicle and opened 
from its antimesenteric border. This was stitched over 
the defect with interrupted silk sutuses. 

In the present study a similar technique has been 
used in mongrel dogs, suturing the isal graft in either 
an isoperistaltic or antiperistaltic direction. The 
incidence of complications was low. Of the 20 dogs, 17 
(85 per cent) survived and all showed evidence of 
good healing. Three dogs died; | ceath was due to 
cardiac arrest after the operative procedure, while thé 
other 2 dogs died of peritonitis durmg the first week 
as a result of a leak from the ilio-Eeal anastomosis. 
Five dogs had wound infection, of which one had a 
wound dehiscence. At the time of ausopsy the pedicles 
of the ileal grafts appeared intact ard pulsating. The 
antiperistaltic or isoperistaltic positioning of the ileal 
patch did not appear to affect either the function or 
the survival of the graft in the present series. Tife 
successful open pedicle ileal grafts were not associated 
with any duodenal narrowing or :hrinkage of the 
graft. 

One dog out of 24 in the series of Evans (1969) 
showed evidence of duodenal obstruction and ulcer 
formation on the mucosal aspect cf the ileal graft. 
Seidel et al. (1971) reported a mortality of 5 out of 
22 dogs; | of them had peritonitis, 2 died of pneu- 
monia, 1 had severe haemorrhage and the cause of 
death in the remaining dog could net be ascertained. 
No deaths occurred in the series of Bender et ai. (1968). 


Conclusion 

The present study indicates that ir large, linear or 
circumferential defects of the duodenum the open 
pedicle grafts of distal ileum is extremely useful. This 
technique provides an adequate lur en and does not 
interfere with the passage of bile and pancreatic 
juices. There is no limitation of the size and location 
of the duodenal defect to be repaired. 
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In a recent study' measurements of*’calcium 
and of urinary calcium excretion were made in 
125 cases of urolithiasis (78 solitary stone, 

47 recurrent). 


The authors found that 57 out of 60 patients 
with hypercalciuria showed raised absorption 
of 47Ca, whereas 49 out of 106 patients showing 
similar hyperabsorption of calcium had normal 
calcium excretion.The authors concluded that 
"...amajority of stone formers, whether they 
are hypercalciuric or not, absorb calcium 
excessively from the intestine and this is more 
prevalent in cases of recurrent urolithiasis: 


Asasequeltoinvestigation 1, the same authors? 
studied the effect of Sodium Cellulose 
Phosphate on intestinal calcium uptake. 

In comparison to a low calcium, low oxalate 
diet; Sodium Cellulose Phosphate can 
significantly diminish the absorption of calcium 
from the intestine;there is concomitant 
diminution of urinary calcium excretion. 

The plasma levels of the divalent cations do 
not appear to be influenced by this therapy: 


Dosage in this study was varied to evaluate 
therapeutic effect." Five grams reduced the 
intestinal calcium by as much as 85% and even 
a 1g dose resulted in a 50% reduction... Such a 
dose (5g), however, is probably essential when 
itisconsideredthatthe substance will ordinarily 
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stone 


stopping 
comments 


be dispersed throughout a semi-solid food " 
bolus: Optimum administration time was 
considered to be 5g t.i.d. at meal times, 

or within 1 hour after food. 

Interms of side-effects and toxicity, the authors 
stated Serumlevelsofcalciumand phosphorus 
were not altered in any of the patients. even 
when the substance had been taken for a 
period as long as 7 years in a dose of 5g 3 times 
daily.” There was no diarrhoea or intestinal 
disturbance, and patients found SCPreasonably 
palatable and easy to take. 

Presentation 

Whitish cream powder packaged in paper aluminium 


polythene single-dose sachets of 5g each. 
Supplied in packs of 100. 
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Tension pneumothorax from a perforated gastric ulcer 


I. N. NAYAK AND D. LAWRENCE* 


SUMMARY 

A case of tension pneumothorax from a perforated 
gastric ulcer is reported and the pathogenesis and 
management of this rare complication are discussed. 


PNEUMOTHORAX is a very unusual presentation of a 
perforated peptic ulcer. Only a single case of a right- 
sided hydropneumothorax due to a perforated 
duodenal ulcer has been reported (Bradley and 
Fielding, 1972). They concluded that small defects in 
the diaphragm do occur, especially on the right side, 
through which gas and liquid may pass to occupy the 
pleural cavity. A second case is reported here in which 
a perforated gastric ulcer gave rise to a right-sided 
tension pneumothorax due to the presence of con- 
genital defects in the right hemidiaphragm. 


Case report 

A 73-year-old female patient was admitted to hospital with a 
4-hour history of breathlessness and sudden onset of epigastric 
and right-sided chest pain. The pain radiated to the tip of the 
right shoulder and became more severe when the patient sat 
up. For approximately 6 months prior to admission she had 
been suffering from episodes of epigastric pain which usually 
occurred an hour after a meal, lasting for between 1 and 2 
hours and relieved by eructation. Her appetite had been good 
but she had been frightened to eat. Her weight remained 
constant. Barium meal and barium enema studies had been 
performed and were considered normal. An oral cholecysto- 
gram was normal, and a diagnosis of aerophagy had been 
made. 

On examination she was dyspnoeic and in pain. There was 
tracheal shift to the left with increased resonance on percussion 
and absent breath sounds on the right side of the chest. The 
abdomen was distended and tympanitic with minimal tender- 
ness in the epigastrium and normal bowel sounds. 

An X-ray showed pneumoperitoneum and right-sided 
pneumothorax with complete collapse of the right lung and 
mediastinal shift to the left (Fig. 1). Because of the paucity of 
clinical signs suggestive of perforation of an intra-abdominal 
hollow viscus it was felt that the pneumoperitoneum was 
secondary to the tension pneumothorax, and she was treated 
with an intercostal catheter connected to an underwater seal. 

During the next 4 days her condition failed to improve. The 
right lung did not re-expand fully in spite of continuous suction 
being applied to the intercostal drain. She continued to have 
abdominal distension and developed signs of intestinal 
obstruction. 

At this stage her previous barium meal films were reviewed 
and it was felt that they showed a benign gastric ulcer high on 
the lesser curve of the stomach (Fig. 2). The fluid from the 
intercostal drain was tested for its pH and was found to be 
alkaline. An emergency Gastro-Conray meal was carried out. 
Though this showed no leakage of the contrast medium into 
the general peritoneal cavity, there was a loculated collection 
of fluid and gas in relation to the lesser curve of the stomach 
Suggestive of a sealed-off perforation of a gastric ulcer (Fig. 3). 

At laparotomy on the same day a sealed perforation of a 
benign gastric ulcer high on the anterior wall of the stomach 
was found. There were four small holes in the right leaf of the 
central tendon of the diaphragm above the left lobe of the liver 
and in front of the left triangular ligament, each admitting a 
probe and communicating with the right pleural cavity. A 
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Billroth I gastrectomy was performed using the Pauchet 
procedure and a rotation manauvre. No attempt was made to 
repair the defects in the diaphragm. Postoperatively the patient 
made an uneventful recovery. The interc®stal drain was 
removed after complete re-expansion of the right lung on the 
fifth postoperative day and she was discharged a week later. 
Her subsequent progress has been excellent and she remains 
free from dyspeptic symptoms. 


Fig. 1. X-ray showing pneumoperitoneum and right-sided 
pneumothorax with mediastinal shift to the left. 


Discussion 
Communications between the pleural and peritoneal 
cavities are not uncommon and are usually develop- 
mental in origin owing to failure of fusion of the 
embryological components of the diaphragm. These 
are more common on the left side and when large may 
give rise to diaphragmatic hernias. When small they 
remain clinically occult but provide a pathway for 
gas or fluid to pass from one cavity to the other. 
Understanding of the pathogenesis of pneumo- 
thorax in the present case is based on the reports 
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Fig. 3. Gastro-Conray meal showing no leakage of contrast 
medium but a collection of fluid and gas in relation to the 
lesser curve of the stomach. 


of pneumothorax complicating therapeutic pneumo- 
peritoneum which was first described by Mellies (1939) 
and reviewed by Shapiro (1955). The previous concept 
that air traversed the mediastinum and then ruptured 
into the pleural space has been disproved because of 
the absence of clinical or radiological evidence of 
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mediastinal emphysema in these cases, and because the 
pneumothorax is invariably unilateral. ° 

It is now generally agreed that air travels through 
defects in the diaphragm, either through congenital 
holes, giving rise to the immediate type of pneumo- 
thorax, or as in the majority of cases through areas of 
congenital or acquired weakness. The latter initially 
produce herniation of peritoneum called 'diaphrag- 
matic pneumatoceles, visible on an X-ray or at 
thoracoscopy as blebs. These eventually rupture owing 
to a sudden rise in intra-abdominal pressure from any 
cause, producing the delayed type of pneumothorax. 
These deficiencies in the diaphragm on the right side 
are asymptomatic until the protection afforded by the 
liver is removed by the intervening pneumoperitoneum. 
Congenital or acquired defects in the diaphragm may 
also cause secondary spontaneous pneumothorax of 
extrapulmonary origin, as in catamenial pneumo- 
thorax which may be associated with endometrial 
implants on the diaphragm and may recur during 
every menstruation (Davies and Kalinowski, 1971; 
Lillington et al., 1972). These defects are also a great 
hazard during laparoscopy (Fitzgerald and Johnstone, 
1970). These may allow fluid to pass from the peri- 
toneal cavity into the pleural space, for example 
during peritoneal dialysis (Finn and Jowett, 1970), 
producing hydrothorax complicating cirrhosis with 
ascites (Libbermann et al., 1966) and pleural effusions 
associated with pancreatitis (Tombroff et al., 1973). 

In the present case it was initially thought that the 
air had travelled from the pleural space into the 
peritoneal cavity; this has been well recognized in 
children (Aranda et al., 1972; Donahue et al., 1972). 
The former are of the opinion that this possibility 
should be considered with the simultaneous or nearly 
simultaneous appearance of intrathoracic and intra- 
abdominal air, and the absence of any inflammatory 
reaction in the abdomen by clinical or radiological 
signs. The present case indicates that in adults, 
especially in those with dyspeptic symptoms, a diag- 
nosis of a perforated peptic ulcer must be considered. 
After insertion of an intercostal drain to relieve the 
pneumothorax a laparotomy should be performed, 
ideally preceded by radiological confirmation using a 
water-soluble contrast medium meal. 

No attempt need be made to repair these small 
diaphragmatic defects because once the primary 
pathology has been treated they either heal spon- 
taneously (Libbermann et al., 1966) or are sealed by 
the liver. In the present case as the ulcer was situated 
high on the anterior surface of the stomach, perfora- 
tion did not lead to immediate general peritonitis and 
the fluid from the intercostal drain was alkaline. 

The tension pneumothorax in this case was 
probably caused by a valvular mechanism owing to 
the combined effects of intrathoracic pressure changes 
during a respiratory cycle and diaphragmatic contrac- 
tions. Pneumothorax due to intra-abdominal hollow 
viscus perforation is extremely rare compared with 
that following artificial pneumoperitoneum. The 
probable explanation is as follows: first, perforation 
of a viscus allows only a small amount of gas into the 


peritoneal „cavity at atmospheric pressure, and 
secondly, being a surgical emergency, the leak is 
promptly treated. 
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Malignant acanthosis nigricans and its unusual 
association with carcinoma of the colon and 


carcinoma of the cervix 
K. LIDDELL AND N. E. JENSEN* 


SUMMARY 

Malignant acanthosis nigricans is rarely associated 
with carcinoma of the bowel or cervix. However, this 
dermatosis is described in a case of adenocarcinoma of 
the ascending colon, and in another with carcinoma of 
the cervix. 


ACANTHOSIS nigricans is characterized by hyperkera- 
tosis and papillomatosis leading to verrucous velvety 
hyperplasia of the skin with hyperpigmentation. The 
epidermis is thrown into irregular folds and skin 
markings are accentuated. It is usually symmetrically 
distributed with a predilection for flexor surfaces, 
especially axillae, groins, neck and cubital fossae. 
True acanthosis nigricans is classified into benign 
gnd malignant forms, but pseudo-acanthosis nigricans 
is relatively more common, particularly in the axillae 
of obese subjects of dark complexion. In benign 
acanthosis nigricans there is no associated disease and 
it is inherited in an irregularly dominant manner. The 
clinical changes of acanthosis nigricans have also been 
associated with endocrine disease (especially pituitary 
and adrenal disturbances), drugs (nicotinic acid, 
diethylstilboestrol) and genetic defects (lipodystrophy). 
* Curth! Hilberg and Machecek (1962) felt that the 
development of late onset and otherwise unexplained 
acanthosis nigricans indicated that the patient had, or 
soon would have, an internal carcinoma. The term 
‘malignant’ acanthosis nigricans refers to the under- 
lying carcinoma, as the skin lesions themselves are 
benign. The clinical features in all forms of acanthosis 
nigricans are essentially the same but differ in extent 
and severity; histologically, they are indistinguish- 
able. The carcinoma responsible for the acanthosis 
nigricans developing may arise in one of many organs 
but over 90 per cent originate in the abdomen (Curth, 
1948) and 61 per cent are gastric (Curth and Aschner, 
1959). 


Case reports —— 

Case 1: A 50-year-old woman developed excessively heavy 
periods, and a few months later she developed an irritating 
rash on her trunk and limbs and warty lesions appeared, being 
most prominent on the backs of her hands. In May 1972 she 
was found to have a stage 2a squamous cell carcinoma of the 
cervix. On examination she was clinically anaemic (haemo- 
globin 6-6 g), and the skin showed classic changes of acanthosis 
nigricans, with widespread hyperpigmentation and velvety 
hypertrophy. The skin of the axillae (Fig. 1), groins, sides of the 
neck (extending behind the angles of the jaws and on to the 
face) and under the breasts showed marked pigmentation with 
palpable furrowing and papillomatous excrescences. Non- 
specific warty lesions were widespread, particularly between 
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the shoulder blades and on the dorsal aspects of the limbs. 
Warty fissuring was present at the corners of the mouth (Fig. 2), 
and the tongue showed hypertrophy of the papillae. The palms 
of the hands were thickened, with accentuation of the skin 
lines, and there were milder but similar changes on the soles of 
the feet. 

The patient was treated initially with radiotherapy internally 
and externally, and her vaginal bleeding stopped, but recurred 
3 months later, and a chest X-ray showed multiple bilateral 
pulmonary metastases. Chemotherapy was unsuccessful and 
vaginal bleeding necessitated a further course of cobalt 60. A 
repeat chest X-ray showed an increase in size and number of 
the pulmonary metastases, and therefore, following a blood 
transfusion, she was given a course of intravenous bleomycin. 
Following this her vaginal bleeding ceased and she sympto- 
matically improved. Correcting her anaemia and a diluted 
steroid cream may have helped to relieve the irritation caused 
by the skin lesions. The acanthosis nigricans became less 
prominent and a number of larger warts cleared within a few 
months of the initial radiotherapy, but relapsed before the 
second course was given. She died almost 3 years after the 
acanthosis nigricans had developed and a post-mortem was 
not obtained. 


Case 2: A 75-year-old woman first complained of right lower 
abdominal pain and diarrhoea, alternating with constipation, 
in January 1974. About the same time she developed generalized 
irritation and skin changes. 

On examination there was a mass in the right iliac fossa and 
her skin revealed extensive acanthosis nigricans. There was 
patchy exaggeration of the normal skin markings with pigmen- 
tation, particularly in the axillae. Excrescences were present 
in some of these areas and there were numerous scattered 
warty lesions indistinguishable from seborrheic keratoses. There 
was velvety thickening of the skin on the palms and fingers 
(Fig. 3); tongue papillae were prominent. A laparotomy 
confirmed carcinoma of the ascending colon and enlarged 
mesenteric nodes were present. A right hemicolectomy was 
performed but she became progressively weaker and died 
6 months after her symptoms had developed. Histologically, a 
poorly differentiated mucoid adenocarcinoma was demon- 
strated with spread to lymph nodes and perineum. 


Discussion 
Both these cases of acanthosis nigricans were highly 
suggestive of the malignant form, in that the derma- 
tosis developed rapidly late in adult life and was widely 
distributed, with prominent pigmentation and pruritus. 
Neither patient was obese. Both patients showed 
features common in malignant acanthosis nigricans: 
thickening of the skin of the palms and fingers with 
increased skin marking, as well as oral changes and 
large numbers of discrete lesions indistinguishable 
from seborrheic warts. 

The association of squamous cell carcinoma of 
the cervix and malignant acanthosis nigricans, as in 
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Fig. 1. Case 1. Axilla showing palpable furrowing, pigmenta- 
tion and papillomatous excrescences. 


Case 1, is very rare. Curth, Hilberg and Machecek 
(1962) concluded that the carcinoma associated with 
malignant acanthosis nigricans is typically an adeno- 
carcinoma, and only about 5 per cent of carcinomas of 
the cervix are adenocarcinomas, the rest being of the 
squamous cell type. Malignant acanthosis nigricans has 
been reported with squamous cell bronchial carcinoma 
(Fox and Gunn, 1965) and squamous carcinoma of the 
hypopharynx (Miller and Davis, 1954) and has also 
occurred with lymphoma. Brown and Winkelmann 
(1968), in their series of cases of acanthosis nigricans, 
found only | case of cervical carcinoma and this was 
an advanced squamous cell carcinoma. Roscher 
(1953), Curth, Tovell and Janovski (1962) and Ive 
(1963, 1974) have described patients with squamous 
cell carcinoma and malignant acanthosis nigricans 
who have subsequently developed adenocarcinoma. 
These cases tend to support the view that malignant 
acanthosis nigricans is primarily associated with 
adenocarcinoma, but it may only indicate that these 
people are unfortunately prone to carcinoma. 

In the present Case 1 the malignant acanthosis 
nigricans was probably associated with the squamous 
cell carcinoma of the cervix because the dermatosis 
developed only a few months after the gynaeco- 
logical symptoms, and subsequently the skin lesions 
fluctuated with the state of the carcinoma. However, 
Curth’s (1974) experiences with other cases raise the 
possibility of another tumour (an adenocarcinoma) 
which could conceivably have derived temporary 
benefit from the treatment. It is possible that this 
woman had an occult adenocarcinoma, but there is 
no evidence to support this. 
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Warty fissuring at the corner of the mouth.  * 


Fig. 2. Case 1. 
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Fig. 3. Case 2. Velvety thickening and prominent print 
pattern of the fingers. 


Taken together, carcinomas of the large intestine 
and rectum account for more deaths than carcinoma 
of the stomach, but acanthosis nigricans is rarely 
found in association with carcinoma of the large 
intestine. Adenocarcinomas of the pancreas, lung, 
prostate, uterus, ovary and biliary system are all less 
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common than adenocarcinomas of the large intestine, 
but they are more commonly associated with acan- 
thosis nigricans. This discrepancy is ill understood. 
In a study of 90 cases of acanthosis nigricans, Brown 
and Winkelmann (1968) found that 17 were associated 
with underlying neoplasms and only 1 patient had an 
adenocarcinoma (grade 2) of the rectosigmoid colon. 
Curth (1970) presented an 89-year-old man with an 
8-year history of acanthosis nigricans who eventually 
proved to have adenocarcinoma of the sigmoid colon. 

In the presgnt Case 2 there would seem to be no 
doubt that the malignant acanthosis nigricans was 
associated with the highly malignant adenocarcinoma 
of the ascending colon, as both presented at the same 
time and the patient died 6 months later. 
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An unusual presentation of carcinoma of the rectum 


M. NAGULESPARAN AND R. A. WILLIAMS* 


SUMMARY 

The case is described of a middle-aged man whose 
rectal carcinoma presented with meningitis, due to a 
fistula into the spinal theca. 


Case report 

A 53-year-old man consulted his general practitioner because 
of pain in the right sacro-iliac region. He also complained of 
weakness in both legs. In the previous 6 months he had had 
diarrhoea and had lost weight. Recently, he had lost his job 
because of strange behaviour and unreliability. 

On examination there was vague tenderness on percussing 
the sacro-iliac joint and his legs were normal. A mass was 
felt high up in the rectum. 

Nine days later the patient suddenly became moribund with 
a high temperature and vomiting. On admission to hospital 
he was unconscious, dehydrated with neck stiffness, and had 
a positive Kernig's sign and normal fundi. His temperature 
was 39:5 °C. A lumbar puncture revealed brown turbid fluid, 
containing small particles and with a faeculent smell. Another 
puncture was made immediately with the same result. 

The cerebrospinal fluid contained Gram-positive cocci and 
Gram-negative bacilli. Coliforms and anaerobic streptococci 
were grown on culture. The cerebrospinal glucose was 0 mg 
per cent and blood sugar 98 mg per cent. The haemoglobin 
was 9:9 g per cent and white cell count S000/mm?. Escherichia 
coli and Streptococcus faecalis were grown from a blood 
culture. 


The patient died 5 hours after admission without a change 
in his condition. 

At post-mortem (Professor R. D. Teare) an ulcerating 
carcinoma of the rectosigmoid junction was found. H was 
adherent to the bladder anteriorly, and posteriorly had 
invaded the fourth sacral vertebra. A fistula between the bowel 
and meninges of the cauda equina was demonstrated. 5uppura- 
tive meningitis covered the entire brain, spinal cord and cauda 
equina. 


Discussion 

Some of the less unusual symptoms of rectal carcinoma 
are due to invasion of adjacent pelvic structures such 
as the prostate, bladder or posterior vaginal wall. 
In this patient the carcinoma had eroded the fourth 
sacral vertebra. This accounted for his sacro-iliac pain. 
His sudden deterioration was due to the establishment 
of a communication between the bowel lumen and 
the meninges. 
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Reviews and notices of books 


Current Management of Trauma in Surgery and General Practice 
Edited Teruo Matsumoto, Philadelphia. 213 x 135 mm. Pp. 382 
axe. Hlustrated. 1975. Springfield, IH.: Thomas. $23.50. 


Tuis book contains contributions from no less than thirty 
writers, all experienced in various aspects of trauma surgery. 
The general layout makes for easy reading and, together with 
the good index, ‘allows quick access to information. 

With so many contributors a certain amount of overlap and 
repetition is inevitable; contradiction is fortunately restricted 
to one small subject. Every chapter is followed by references 
but only some end with questions and answers. This dis- 
crepancy suggests an over-tolerant editor, and the variation 
in style (some chapters are almost in note form) confirms this 
impression. 

The first half of the book deals with the treatment of 
priorities in the severely injured patient, leading on to the 
diagnosis and surgical management of specific injuries, which, 
in a book of this size, can only be outlined. However, there are 
valuable chapters on the management of chest injuries and on 
genito-urinary injuries. 

The second half deals more with medical aspects of the 
management of the injured patient, for example, the patho- 
physiology and treatment of shock, acid/base, water and 
electrolyte problems, the rationale of blood replacement (an 
excellent chapter) and the shock lung syndrome. The impair- 
ment of pulmonary function has three whole chapters to 
fiself; considering how easily this subject is overlooked in 
severely injured patients, this is an admirable emphasis. 

A short account of the crush syndrome and of gas gangrene 
prophylaxis would have been helpful, and greater emphasis on 
the large amount of blood loss that can occur in multiple 
closed fractures would have been welcome. 

The reproduction of X-rays is satisfactory, the tables are 
clear and only one figure has the wrong legend. The small 
number of clinical photographs are of poor quality. 

Overall, this book contains enough useful information and 
s@und sensible comments to be a source of reference in intensive 
care and accident units. 


R. P. HOLLINGSWORTH 


Congenital Diseases of the Heart 
Abraham M. Rudolph, San Francisco. 230 x 150 mm. Pp. 646 -\- 
xiii. Hlustrated. 1975. London: Lloyd-Luke. £1320. 


Dr RUDOLPH is one of the most thoughtful and active investi- 
gators that paediatric cardiology has seen. He is now Director 
of Paediatric Cardiology in the University of California, San 
Francisco. This monograph is based on the informal seminars 
that Dr Rudolph has given to his post-doctoral trainees, 
residents and students. As we would expect, Dr Rudolph's 
extensive work and interest in the fetal circulation, changes in 
the circulation after birth and the pulmonary circulation are 
reflected in the clear description of these events in the first fifty 
pages of the book. In subsequent chapters on specific condi- 
tions the first part ts invariably on embryology of the condition, 
the changes in the fetal circulation caused by it before birth 
and the effect of these changes on the development of the 
fetus. Only then follows the anatomy and haemodynamics of 
the condition. This then lays the ground for the clinical features 
and the approach to investigation and differential diagnosis 
and management. Cardiac catheterization and angiocardio- 
graphy are detailed, with the stress on the indications, the 
pre-catheterization diagnosis and the consequent plan for the 
study, the risks and also the methods. 
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This book is by no means comprehensive and the inquiring 
reader will find many gaps when he consults the index. It is, as 
the author writes in his Preface, the distillate of many seminars 
and deals with the ductus arteriosus, ventricular septal defects, 
atrial defects and anomalous pulmonary venous drainage, 
endocardial cushion defects, aortic stenosis, coarctation of the 
aorta, pulmonary stenosis in atresia, the tetralogy of Fallot, 
tricuspid atresia and hypoplastic right ventricle, transposition, 
truncus arteriosus, the variations on hypoplastic left ventricle 
and, finally, total anomalous pulmonary venous drainage. The 
text is abundantly illustrated by clear line drawings and there 
is not a single X-ray or angiogram. This may seem strange but 
has allowed the author to concentrate on haemodynamic 
principles, the drawings depicting the physiological abnor- 
mality in each instance. Similarly, the electrocardiogram is 
described for each condition but never shown. There is a 
selected reference list at the end of the book, divided under the 
chapter headings. The result is an immensely readable book 
and should. Kindle the interest of students and residents. jolt 
the complacent paediatrician and even remind the modern 
biochemically inclined physician that cardiology is not, after 
all, a static subject. 

C. M. OAKLEY 


Surgery of the Anus, Rectum and Colon 

J. C. Goligher, Leeds, with the collaboration of H. L. Duthie, 
Shefheld. and H. H. Nixon, London. Third edition. 190 x 250 nun. 
Pp. 1164 -- viii, with 608 illustrations. 1975. London: Baillióre 
Tindall. £21. 


Tuis is the third edition of Professor Goligher's book on large 
bowel surgery, first published in 1961, and is a worthy successor 
to the other two. All the chapters have been brought up to date, 
and the subject of Crohn's disease has a separate chapter 
devoted to it. 

The price is high but the book is large and comprehensive, 
with 608 illustrations, all of them of excellent quality. The 
general layout, with adequate spacing, clear headings, excellent 
print and illustrations in the appropriate places, makes the 
book a pleasure to read. 

Every chapter has all the facts about aetiology, pathology, 
clinical features, investigation and treatment of the subject 
under discussion, and in many chapters there is in addition a 
most valuable and interesting section on the history of the 
relevant surgery, which enhances the reader's understanding 
of the rationale of much present-day treatment. Every chapter 
is concluded with a really excellent and exhaustive list of the 
references which are referred to in the text and which are clearly 
presented, with the full title of each paper quoted. 

What makes this book so outstanding, however, is that in 
nearly every chapter the author not only discusses different 
opinions about causes and the treatments now current but also 
gives his personal views and advice, with the reasons for them. 
These views are based not only on his own great experience but 
frequently on controlled trials carried out in his department, so 
that in this book the younger surgeon in training will find a 
comprehensive and balanced account of large bowel subjects, 
while the experienced consultant faced with a problem will 
welcome the sound advice of one of the country's most 
experienced bowel surgeons. 

This book sets a standard for a surgical textbook which will 
be very difficult to surpass. Professor Goligher himself, his 
collaborators and publishers and those who have worked in 
his department to produce many of the facts and figures that 
enrich this book deserve both congratulations and thanks. 

H. E. LOCKHART-MUMMERY 
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Original articles or reviews are invited and editorial 
communications should be addressed to the Editorial 
Secretary, British Journal of Surgery, clo John Wright 
& Sons Ltd., Bristol BS8 1EX. Articles are accepted 
on the understanding that they are contributed to 
this journal only, and that articles and their illustra- 
tions become the property of the Journal unless the 
authors state, before publication, that they reserve the 
right to themselves. Each article should be accom- 
panied by an adequate summary, suitable for publi- 
cation. Authors are asked to ensure that original 
illustrations are securely packed and adequately 
protected. 


BUSINESS. COMMUNICATIONS should be addressed to 
John Wright & Sons Ltd., British Journal of Surgery, 
Bristol BS8 1EX. Remittances should be made pay- 
able to The British Journal of Surgery. 
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ADVERTISEMENTS,— All communications should be 
addressed to Hexagon Publishing Co, Ltd., 10 Spencer 
Street, St Albans, Herts AL3 5EG (telephone St 
Albans 60641). 
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PREPARATION OF MS.—-Papers should be submitted in 
typescript and the author should retain a carbon copy. 
Double spacing should be used throughout, except 
for quotations. 


ILLUSTRATIONS AND TABLES 
Illustrations should be clearly marked on their backs 
to show number, orientation and author’s name. 
Explanatory legends should be typed on a separate 
sheet of paper accompanying the manuscript. For 
halftones, glossy photographs or positive prints (not 
X-ray negatives or slides) should be sent, unmounted 
wherever possible. When coloured illustrations are 
submitted as colour prints, they should be accom- 
panied by the original transparencies where possible. 
As colour illustrations are expensive to reproduce, 
authors may be asked to make a contribution towards 
the cost. Drawings should be in a finished state suit- 
able for reproduction. Any lettering should be large 


enough to withstand a reduction in sfze; sans serif 
lettering is recommended. Leaflets giving further 
instructions are available on request. 

Tables should be typed on separate sheets of paper 
accompanying the manuscript. They should have an 
identifying number and a short descriptive heading. 
All illustrations and tables must be referred to in the 
text. 


PRESENTATION OF STATISTICS 

Authors are reminded that with the frequent use of 
statistical analysis in biological writing of ali kinds it 
is desirable that: 

a. The methods section of a paper should contain 
a mention of any statistical technique used. If the 
method is new or unfamiliar either a reference should 
be given or a description included as a brief appendix." 

b. If alternative techniques could have been applied 
to the data, a short justification of the method is 
often appropriate. 

c. Inclinical trials the confidence or tolerance limits 
of the results should be quoted, particularly when 
formal statistical significance at the 5 per cent level is 
only just reached. 

d. Abbreviations for statistical terms should follow 
those used in Documenta Geigy Scientific Tables, 
7th edition, 1970. 


REFERENCES 

The citation of references should follow the pattern 
shown in the Reference Citation Recommendations 
issued by the Medical Section of the Library Associa- 
tion. Copies of these recommendations can be ob- 
tained from the Secretary, Medical Section, The 
Library Association, 7 Ridgmount Street, London 
WCIE 7AE. 

The name of the author and the date of publication 
are given in the text; the list of works cited is put at 
the end of the article, arranged in alphabetical order 
of authors’ names. When references to two or more 
works by the same author are listed, they are arranged 
in chronological order. Where there are more than 
two authors these may be indicated in the text citation 
by the words ‘et al’, following the name of the principal 
author; on the rare occasions when this may lead to 
confusion, the text citation should name as many of 
the collaborating authors as are necessary to identify 
the work cited. When several works published by the 
same author(s) in the same year are cited, they should 
be distinguished by the letters a, b, c, etc., placed 
immediately after the date. 


e 
In the list of works cited each reference to a journal 
artícle should give, in the order indicated, the names 
and initials of all authors, the year of publication (in 
parentheses), the title of the paper, the name of the 
journal (abbreviated), the volume number (in heavy 
type arabic numerals) and the numbers of the first and 
last pages of the article. Abbreviations for journal 
titles should be those adopted by Index Medicus since 
January 1971; where no abbreviation is given by Index 
Medicus the journal title should be left in full and the 
publishers will provide a suitable abbreviation. A 
reference to a book should give, in order, the names and 
initials of all authors, compilers or editors, the date of 
publication (in parentheses), the title of the book, the 
edition number (if other than first), the place of publi- 
cation, the publisher's name, and, where appropriate, 
the number(s) of the page(s) referred to. A reference 
to a contribution to a book should give, in order, the 
names and initials of all authors of the contribution, 
the date of publication (in parentheses) and the title 
of the contribution; then, after the word 'In:', there 
should follow the name(s) and initial(s) of the author(s) 
etc. of the book, the title of the book, the edition 
number (if other than first), the place of publication, 
the publisher's name and the numbers of the first and 
last pages of the contribution. 
Titles of papers and books should be given in the 
original language, with titles in Cyrillic and Greek 
alphabets transliterated. 
Only in papers in which many and frequent references 
have to be made should the items be numbered; the 
numbers may then be inserted in the text without 
interrupting it with a list of names and dates. 
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small viruses. Nature (Lond.) 177, 473-476. 


In an anonymous paper where the name of the journal 

is used for quotation it is not repeated: 

BRITISH MEDICAL JOURNAL (1969) Psychogenic dys- 
pnoea 4, 382. 
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For journals without volume numbers the 
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ISLIP P. J. and WHITE A. C. (1964) Some reacti 
2-(3-oxindolyd) ethylamines. J. Chem. So 
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Society for Experimental Biology, no. 16. 
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Congress Proceedings 

CORNFORTH J, W., CORNFORTH R. H. and MATHEV 
(1959) A new stereo-selective synthesis of : 
and its application to the synthesis of all. 
squalene. In: MOSETTIG E. (ed.), Biochemi: 
Steroids. Proceedings of the Fourth Intern 
Congress of Biochemistry, Vienna 1-6 Sepi 
1958, vol. 4, pp. 59-60. 

LOFTS B. (1965) Seasonal lipid changes and 
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Proceedings of the Second International Co 
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Intropin can avoid: 
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myocardial oxygen requiremenis by 
increasing coronary flow. 
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Treatment of thyroid cancer in 293 patients 


M. D. STAUNTON AND W. P. GREENING* 


SUMMARY 
Two hundred and ninety-three patients with thyroid 
cancer were treated at The Royal Marsden Hospital, 


London, between 1931 and 1963. Thirty-six per cent of 


the tumours were papillary, 21 per cent follicular, 
] per cent medullary and 42 per cent anaplastic. 
Surgery combined with radiotherapy formed the 
commonest treatment régime. Thirty-six per cent of the 
patients with papillary carcinoma survived for 20 years, 
20 per cent with follicular tumour and 4 per cent with 
anaplastic carcinoma, The present series indicates that 
treatment influences the survival time, confirms the 
prognostic value of histology and age and shows that 
papillary node metastases do not prejudice survival. 


THYROID cancer encompasses only 1 per cent of all 
neoplasms, yet because of its unusual age distribution, 
variation in behaviour and differing response to 
treatment, it holds an importance out of proportion 
to its numbers. Therefore reporting a large series of 
cases treated at one centre and followed up over a 
generation Is of value. Today, opinion differs on the 
scope of surgery in the treatment of the primary 
tumour, the management of cervical node metastases 
and the roles of radiotherapy and radio-iodine. This 
retrospective survey is reported in the hope that it will 
help in the formulation of a rational treatment plan 
for the future. 


Patients and methods 

From 1931 to 1963, 426 patients with thyroid neo- 
plasms attended The Royal Marsden Hospital. Of 
these, 293 had histological confirmation of thyroid 
carcinoma. The classification of Meissner and Warren 
(1969) was used, aided by Professor Gowing's 
interpretations. Table ] shows the incidence of each 
type of cancer together with the average age of the 
patients and sex ratio. Cecil Joll treated most of the 
patients presenting up to 1945. Professor Sir David 
Smithers directed radiotherapy, contributing major 
studies (Smithers, 1951; Smithers et al., 1965; Howard 
and Smithers, 1970). Other reports on this work 
include those of Branson and Houston (1949), 
Walton (1950), Staunton and Martin (1970), and 
Staunton and Greening (1973). 


23° 


In the present series survival is recorded as the 
number of patients alive at the time stated out of the 
number then at risk, and is usually given as a per- 
centage. Uncorrected figures are used and these reflect 
initial treatment only. Follow-up extends to 1968 
which gives all cases a minimum of 5 years’ study 
Treatment by surgery, radiotherapy or hormones ts 
reviewed; surgery followed by radiotherapy is called 
‘combined therapy’. The operations performed were 
total thyroidectomy, subtotal thyroicectomy, lobec- 
tomy or enucleation resection, Many operations were 
carried out at hospitals allied to The Royal Marsden 
Hospital, but all radiotherapy, in the main from a 
250-kV source, was at The Royal Marsden Hospital 
(Howard and Smithers, 1970). Thyroxine (T4) or 
triiodothyronine (T3) constituted the hormone 
therapy, although thyroid extract was given in earlier 
vears—one case started such treatment in 1934, 
Because of the retrospective nature of the series some 
of the groups studied are small and do not permit 
valid conclusions to be drawn. 


Table |: INCIDENCE OF EACH TYPE OF TEMOUR, 
AGE OF PATIENTS AND SEX RATIO 
Average 


No. of 


Type of tumour Cases pd vr) (Fo M) 
Papillary 106 36 ER V6:1 
Follicular 62 21 5834 36:1 
Anaplastic 122 42 7 29 63 
Medullary 3 ] &d- 0 20-73 


(thyroid apudoma) 

Results 

Fig. | shows the 20-year survival in thyroid carcinoma. 
Of the three main types, the 20-year survival of 
patients with papillary carcinoma was 39 per cent 
(18/46), anaplastic 4 per cent (2/46) and follicular 
23 per cent (9/39), giving an overall 20-vear survival of 
21 per cent (28/132). The few medullary tumours seen 
are not included. This graph illustrates the importance 
of histology in the prognosis. 





M annn an e en Eanan 


* Head and Neck Unit, The Royal Marsden Hospital, Landon. 


Requests for reprints to M. D, Staunton, Fhe Royal London 
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Fig. I. Overall survival of patients with thyroid carcinoma 
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Fig. 2. Survival of patients with papillary carcinoma 
according to type of treatment. 
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Fig. 3. Survival of patients with papillary carcinoma treated 
surgically according to type of operation. 


Papillary carcinoma 

Fig. 2 shows the survival in the three treatment groups. 
Other reports (Halnan, 1966; Woolner et al., 1968; 
Franssila, 1971) have demonstrated how increasing 
age and local spread decrease survival. Thus, an 
average age of 60 years and extrathyroid spread in 
83 per cent of cases explain the poor results (1 out of 
9 survived for 10 years) with radiotherapy. In the 
patients treated by surgery and combined therapy the 
average age was 46 and 47 years respectively. Local 
spread was 28 per cent in both groups. This explains 
their similar survival at 15 years, but the improved 
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Table H: SURVIVAL OF PATIENTS WITH 
PAPILLARY CARCINOMA ACCORDING T6 
CERVICAL NODE STATUS 


Survival (2) 





Cervical node 3 vr 5 yr 10 vr 135 yr 20 yr 
Metastases 76 66 34 48 38 

(4l cases) Q1/41l) (27/41) (17/34) (12/25) (3/13) 
No metastases 78 75 63 45 39 

(65 cases) (51/65) (49/65) (36/57) (20/44) (13/33) 


survival in the combined therapy group at 20 years— 
50 per cent (16/32) against 18 per cent (2/11)— 
supports the use of postoperative radiotherapy. 

Fig. 3 shows the outcome in each of the four 
operation groups. The total thyroidectomy patients 
were the youngest at operation, with an average age of 
32 years, those undergoing subtotal thyroidectomy 
and enucleation resection had an average age of 46 
years and patients treated by lobectomy were the 
oldest at 56 years. Extrathyroid spread had occurred 
in 40 per cent of the total thyroidectomy and lobec- 
tomy groups, but in only 28 per cent of the subtotal 
thyroidectomy patients. Thus, the lobectomy group 
carried the worst prognosis, which is confirmed in 
Fig. 3, showing that only 18 per cent (2/11) survived 
for 20 years. Subtotal thyroidectomy had the best 
results; 60 per cent (9/15) were alive at 20 years, 
compared with 38 per cent (6/16) having an enucleation 
resection. The results of total thyroidectomy were 
disappointing, with only 67 per cent (8/12) alive at 
5 years. Technical factors, which are unlikely to 
recur, accounted for some early deaths, but neverthe- 
less this evidence does not support the claim that total 
thyroidectomy is the ideal treatment for papillary 
carcinoma. Comparing the prognostic factors with the 
results, enucleation resection failed, lobectomy was 
disappointing while subtotal thyroidectomy gave the 
best long term results. 

Cervical node metastases are a common develop- 
ment in papillary carcinoma and were found in 
38 per cent of the present series. Table II compares the 
survival of patients with and without cervical node 
metastases and shows little long term difference, 
confirming previous reports (Woolner et al., 1968; 
Franssila, 1971). Thus, node metastases do not 
prejudice survival. The aim of treatment should, 
therefore, be the prevention of local complications; 
block dissection gave better results at 10 years in only 
1| patients (i.e. 75 per cent against 65 per cent), who 
no doubt benefited by their youth. 

The great majority of patients in both the radio- 
therapy and combined therapy groups were treated 
by orthovoltage (69 cases) only 4 patients having 
supervoltage, making comparison between radio- 
therapy methods valueless. Thirteen patients received 
radio-iodine as the initial treatment, with 29 per cent 
(2/7) alive at 10 years. A further 18 patients had 
radio-iodine for recurrent disease; the disease-free 
interval ranged from 2 to II years. All these patients 
died; 13 with progressive local disease. 

Godlee (1911) first reported the benefit of thyroid 
extract therapy, but universal support awaited the 


Table HI: SURVIVAL OF PATIENTS WITH 
PAPILLARY CARCINOMA ACCORDING TO 
THYROXINE THERAPY 


Survival (74) 








Thyroxine | 
therapy 3 yr 5 yr 10 yr I3 vr 20 vr 
With 87 77 7] 60 53 
(49 cases) (43/42) (38/49) (35/35) (14/23) (7/13) 
Without 68 66 52 39 33 
(57 cases) (39/57) (38/37) (28/53) (18/46) (11/33) 
Table IV: SURVIVAL OF PATIENTS WITH 
FOLLICULAR CARCINOMA ACCORDING TO 
THYROXINE THERAPY | 
Thyroxine Survival (5) 
therapy 3 yr 3 yr 10 yr yr 20 yr 
With 95 87 52 33 33 
(23 cases) (22/23) (20/23) (10/19) (4/2) (3/9) 
Without 64 48 23 17 16 
(39 cases) 25/39) (19/39) (9/39) (6/35) (5/30) 


advocacy of Crile (1953). Table HI shows the early 
results without progression of the disease. Thomas and 
Burns (1963) suggested that there is a time limit of 
effectiveness, and the present findings support their 
view. Whatever the rationale, thyroxine, preferably 
tri-iodothyronine over the treatment period, should be 
given to all patients. 


Follicular carcinoma 

Previously, follicular and papillary types were grouped 
together as differentiated thyroid carcinoma. Meissner 
and Warren (1969) supported their separation, and 
they are analysed separately in the present series. 
Fig. 4 shows survival according to treatment. In 7 
patients with advanced disease treated by radiotherapy 
none survived beyond 3 years. With combined therapy 
20 per cent (6/30) were alive at 20 years, which is 
identical to the results in those having surgery alone, 
suggesting a minimal effect by radiotherapy. In the 
radiotherapv groups orthovoltage was the source in all 
except 3 cases given supervoltage and 4 radio-iodine. 
One patient in each of the latter groups survived for 
10 years. Fig. 5 shows the survival following three 
surgical procedures at 20 years; enucleation resection 
14 per cent (2/14), lobectomy 20 per cent (2/10) 
and subtotal thyroidectomy 31 per cent (4/13). The 
results are disappointing but those of subtotal 
thyroidectomy least so. In contrast, the 2 patients 
treated by total thyroidectomy are both alive at 
10 years. Survival of the 14 cases with metastatic 
cervical nodes was 12 per cent (1/8) at 20 years, 
compared with 22 per cent (7/31) of the remainder. 
Four patients with metastatic nodes had a block 
dissection, with | surviving for 5 years. The remaining 
10 patients had local node removal, with 8 surviving 
for 5 vears. Thus, there is little evidence here to 
support routine block dissection. 

Table IV confirms the improved survival with 
thyroxine and, as in papillary tumours, the maximum 
effect was in the early years. Fifteen patients required 
treatment for local recurrent disease; in the scar in 
I] case, in lymph nodes in 2 and in the thyroid gland 
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Fig. 4. Survival of patients with follicular carcinoma 
according to type of treatment. 
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Fig. 5. Survival of patients with follicular carcinoma treated 
surgically according to type of operation, 
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Fig. 6. Survival of patients with anaplastic carcinoma 
according to type of treatment, 


in the remaining 12. Osseous metastases developed in 
11 patients and pulmonary metastases in 8. 


Medullary carcinoma 
Only 3 examples of this tumour (Hazard et al., 1959% 
occurred and all were found on review of the original 
pathology. Lobectomy was carried out in 2 cases, and 
total thyroidectomy with block dissection in the third. 
The latter had preoperative radiotherapy and died, 
cancer-free, at 10 years. Postoperative radiotherapy 
was given to the other cases, with radioactive iodine 
in one, Both died with disseminated disease at 6 and 
13 years after treatment respectively. 

Franssila (1971) gave a survival time for this tumour 
intermediate between that for papillary and follicular 
types, As yet, the ideal treatment remains undecided. 
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Fig. 7. Survival of patients with anaplastic carcinoma treated 
surgically according to type of operation. 


O'Higgins (1973) recommended total thyroidectomy 
with block dissection for metastatic nodes. The 
tumour fails to take up radio-iodine and appears 
relatively radio-resistant. 


Anaplastic carcinoma 

Fig. 6 demonstrates the short survival of patients with 
anaplastic carcinoma. Ninety patients had radio- 
therapy, comprising an extensive experience. Eighty 
received orthovoltage, with 5 having supervoltage and 
radio-iodine respectively. Of the patients treated with 
orthovoltage, 16 per cent (13/80) survived for 3 years, 
with 13 per cent (8/61) still alive at 10 years, which is 
notable in this situation. One patient treated with 
radio-iodine lived for 3 years, but all the cases treated 
with supervoltage died within a similar period. Of the 
40 patients who had radiotherapy alone, many being 
treated on palliative grounds, only 8 per cent (3/40) 
lived for 3 years. With combined therapy 26 per cent 
(13/50) were alive at 3 years, with | survivor at 20 
years. Surgery alone produced 25 per cent (4/16) 
survival at 15 years. Of the operations employed, 
Fig. 7 shows that enucleation resection produced a 
survival of 25 per cent (3/12) at I5 years against 6 per 
cent (1/16) for lobectomy and 5 per cent (1/20) for 
subtotal thyroidectomy. Total thyroidectomy achieved 
| survivor at 10 years. Doubtless, these results reflect 
in part the differing nature of the tumours; neverthe- 
less they do not support a more radical thyroid 
resection, but rather emphasize the benefits of local 
excision, where possible. Eighteen patients (16 per 
cent) received treatment for recurrent disease, at an 
average of 7 months after the primary treatment, 
12 tumours having recurred locally, and 6 having 
metastasized to bone. Surgery incurred a 23 per cent 
local recurrence rate, against 10 per cent for combined 
therapy and 7 per cent for radiotherapy. All treatment 
carries complications; with surgery there were 
13 nerve palsies, 3 secondary haemorrhages and 2 
fistulae, while 7 tracheal obstructions, 5 oesophageal! 
obstructions and 3 fungating tumours followed 
radiotherapy. 


Discussion 

Any discussion about surgical treatment of thyroid 
cancer must consider the extent of thyroid resection, 
evaluate the treatment of metastatic cervical lymph 
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nodes and examine tne benefits of radiotherapy and 
radio-iodine. In papillary tumours total thyroidectomy 
receives support from many, including Hirabayashi 
and Lindsay (1961) and Clark et al. (1966), but Crile 
(1971), mindful of the high morbidity (Rustad et al., 
1963), pleads for a more conservative course. The 
results reported here and those of Woolner et al. 
(1961) support subtotal thyroid resection, except 
where gross bilateral tumour spread indicates total 
thyroidectomy. Near-total thyroidectomy (Barry, 
1958; Thomas, 1971) is adequate for most papillary 
carcinomas. The poor results in follicular carcinoma 
reported here demand changes. None of the incomplete 
thyroid resections yielded an improved survival. 
Encouraged by our limited experience and supported 
by theory we advocate total thyroidectomy for a trial 
period. Anaplastic tumours raise other problems. 
Many patients present with advanced local disease 
forbidding all but biopsy; others reveal their inoper- 
ability on exploration, leaving a minority resectable on 
technical grounds. Some authors (Cline and Singleton, 
1968; Smith, 1971) favour radical total thyroidectomy 
in the latter group, but our results question whether 
any benefit is derived from such a radical course and 
advise complete tumour removal by the most suitable 
thvroid resection. 

The problem of metastatic cervical lymph nodes is 
of particular importance in papillary cases. Physical 
differences identify the metastases of papillary or 
follicular tumours from those of anaplastic lesions. In 
the former the nodes remain discrete for a long time, 
and are usually rubbery and on occasion cystic, while 
with the latter local infiltration leading to fixation 
is the rule. Therefore with anaplastic metastases, 
resection is seldom possible, while the reverse holds in 
papillary and follicular cases, and the question arises— 
by which method? Crile (1957), taking advantage of 
their physical characteristics, proposed the individual 
removal of metastatic nodes in papillary cases— 
so-called ‘cherry picking'—either at the time of the 
primary resection. or later. We consider that the 
subsequent development of metastatic cervical nodes 
shows a defect in the initial treatment, Satisfactory 
clearance can be gained by radical dissection with the 
retention of the sternomastoid, except when previous 
surgery, e.g. biopsy, hazards muscle implantation. 
The occasional development of a progressive tumour 
in a metastatic node is regrettable. In the present 
series satisfactory results with radical dissection in 
papillary cases were obtained, and therefore radical 
dissection at the time of the primary treatment is 
proposed as the treatment of choice. 

Radiotherapy presents difficulties in assessment: 
first, it often forms only part of a treatment régime; 
secondly, most of the inoperable cases are treated by 
this method; thirdly, changes in radiotherapy practice 
in the period covered here preclude fair comparison 
between methods. Other authors have studied the 
problem. Windeyer (1954), reviewing a personal 
series, judged that half the papillary and anaplastic 
cases were relatively radio-resistant. Jacobsson (1954) 
found that papillary tumours were relatively sensitive 


to a dosage of 10 000 rad, but that the giant-celled 
anaplastic tumours were radio-resistant. Using a 
2-MeV source, Smedal et al. (1967) confirmed the 
relative sensitivity of papillary tumours in contrast to 
the resistance of follicular carcinomas. Greene (1969), 
from a unique personal experience, concluded that 
radiotherapy had little effect on long term survival. On 
the other hand, Halnan (1969) advised radiotherapy 
for all thyroid tumours. In the present series there was 
no beneficial effect in follicular cases, but combined 
therapy in papillary tumours gave an increased long 
term survival. The few long term survivors and the 
benefits in palliation justify continuation of radio- 
therapy in anaplastic cases, but these results also 
demand a continued search for improvement. 

Our experience of radio-iodine, owing to the 
pioneer work of Smithers, dates from 1948, and 
previous reports cover the results (Smithers, 1951; 
Smithers et al., 1965; Howard and Smithers, 1970). 
Pochin (1971) recorded an 80 per cent uptake in 
papillary and follicular tumours following thyroid 
ablation; remission followed in 50 per cent, but only 
16 per cent gained long survival. In the present series 
the small number of papillary tumours treated by this 
method for the primary disease had a low 10-year 
survival, which was probably due to their advanced 
stage. With follicular carcinoma a miraculous 
response occurred (Walton, 1950), and l patient 
remains tumour-free 25 years later. The benefit that 
the many recurrent cases received from radio-iodine 
cannot be assessed from survival tables, but there is no 
doubt of its value. In agreement with other workers, 
the present results show that radio-iodine confers no 
check on anaplastic tumours. 

Investigation of current practice reveals a more 
aggressive use of radio-iodine in the initial treatment of 
papillary and follicular tumours, the introduction of 
chemotherapy and improved immediate results with 
supervoltage radiation in anaplastic tumours. We are 
confident that a future review will confirm today's 
improved outlook in thyroid carcinoma. 
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Total three-stage oesophagectomy for 


cancer of the oesophagus 
K. C. McKEOWN* 


SUMMARY 

The technique of total three-stage oesophagectomy is 
described fully. Points of detail in the procedure of the 
abdominal, thoracic and cervical phases are emphasized. 
A brief note is made regarding the management of the 
respiratory situation at the end of the operation. 


THE operation of total three-stage oesophagectomy for 
cancer of the middle segment of the oesophagus, with 
posterior mediastinal gastric replacement, has been 
fully illustrated on film (McKeown, 1969). The 
principles and general outline of the technique have 
been described in an Hunterian Lecture (McKeown, 
1972) and in standard textbooks (McKeown, 1971, 
1973). As the result of many personal communications 
there appears to be a need to describe in greater detail 
the steps of this procedure. As the operation was first 
carried out 15 years ago, it is not surprising that 
alterations in the minutiae of the procedure have 
taken place in the light of increasing experience. 
The description outlined in this paper is therefore 
presented as a surgical procedure that has matured 
over the past 15 years and is now standardized in every 
detail. 

The operation is carried out in three stages: an 
abdominal stage to mobilize the stomach, a right 
thoracotomy to excise the oesophagus and a right 
cervical incision. through which to perform the 
oesophagogastric anastomosis (Fig. 1). 


Stage I: The abdominal approach 

The patient is positioned in dorsal recumbency with 
the gallbladder bridge slightly raised. The approach is 
by an upper left paramedian incision carried high up 
into the angle between the xiphisternum and the left 
costal margin. After abdominal exploration the shape 
and disposition of the stomach are assessed. 

As a first step to gastric mobilization with preser- 
vation of its blood supply, the peritoneal reflection 
lateral to the spleen (lienorenal ligament) is cut to 
enable the spleen to be moved forwards and to 
facilitate the individual ligation of all the short gastric 
vessels. These should be secured as close to the spleen 
as possible to preserve the occasional lateral anasto- 
mosis which occurs between these vessels. 

There are considerable variations in the size and 
disposition of the right gastro-epiploic vessels. 
Frequently there is no direct anastomosis between the 
right and left gastro-epiploic vessels so that the 
vascular arcade is incomplete. The left gastro- 
epiploic vessels should be secured as close to the 
spleen as possible to preserve the collateral blood 
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supply (Fig. 2). The vessels of the gastro-epiploic arch 
can easily be identified and preserved by using a 
spotlight to transilluminate the mesentery. 

Vessels from the gastro-epiploic arch to the colon 
are tied individually to prevent bunching and conse- 
quent shortening of the gastro-epiploic arcade. As the 
mobilization proceeds towards the pylorus the gastric 
vessels change direction and colonic collateral 
branches become more frequent and often require 
division. By careful transillumination and study of the 
vascular watersheds the minimum number of ligatures 
will be required. Throughout this entire mobilization 
of the greater curvature only gentle traction should be 
applied to prevent vascular damage. 

Mobilization of the duodenum requires something 
more extensive than the Kocher manauvre. Dissection 
must be continued behind the pancreas (as in pan- 
createctomy) so that the entire duodenum and head of 
the pancreas is sufficiently mobilized that it can be 
reflected to the midline. In doing so the inferior vena 
cava Is exposed over an extent of 8 cm. 

Ligature of the left gastric artery at its origin from 
the coeliac axis is critical, so that the left gastric 
collateral branches are preserved and the blood supply 
to the fundus secured (Fig. 2). To carry out this 
procedure the stomach is reflected upwards and tl 
pancreas retracted downwards so that the left gastric 
pedicle is stretched. Ligature of the left gastric vein 
separately enables the left gastric artery to be isolated 
at the ‘critical’ point. Pulsation in the splenic and 
hepatic arteries should be confirmed as the ligature is 
applied. 

The medial aspect of the abdominal oesophagus is 
demonstrated, and frequently the presence of a vessel 
arising from the left hepatic artery to the lower 


oesophagus necessitates ligature. The peritoneal 
reflections around the crura of the diaphragm are 
exposed and divided so that the margins of the 


oesophageal hiatus are clearly defined. The size of the 
hiatus is very variable and assessment of its dimension 
is important as the stomach is to be transmitted 
through the hiatus to the chest without tension. 
Division of some of the crural fibres may be required 
to attain this objective. 

The final phase of the abdominal operation concerns 
the pyloric sphincter. If the pylorus is of considerable 
size no drainage procedure is necessary. However, if 
the opening is narrow or if the muscle appears to be 
hypertrophied, pyloromyotomy without incision of 
the mucosa, as in Ramstedt's procedure, is desirable. 
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Fig. 1. The abdominal, right thoracic and right cervical 
incisions for three-stage oesophagectomy. 
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Fig. 2. The sites of ligature of the vasa brevia and the left 
gastro-epiploic artery. Branches from the gastro-epiploic arch 
to the colon and omentum are ligated individually to 

prevent bunching and consequent shortening of the vascular 
arcade. The critical site of ligature of the left gastric artery 
as it arises from the coeliac axis preserves the left gastric 
collateral vessels and assures the blood supply to the fundus. 
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The serosa over the myotomy wound should be sutured 
in a transverse plane. If there is stenosis due to previous 
duodenal ulceration a more formal pyloroplasty may 
be required. 

The wound is closed without drainage and the 
surgical dressings sealed before the patient is re- 
positioned for stage II. 


Stage II: Right thoracotomy 

The patient is placed in the left lateral position with 
the operating table split and with the right arm raised 
so as to abduct the scapula forwards and facilitate 
thoracotomy through the fifth intercostal space. After 
division of the latissimus dorsi, the angle of the scapula 
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is identified and pulled upwards and forwagds, and the 
inclination of the ribs assessed. Division of a portion 
of the serratus magnus is usually required. The 
periosteum of the fifth rib is incised just in front of the 
angle and dissected off using a Charnley’s periosteal 
elevator. Care is taken to keep close to the bone in the 
costal groove so that the intercostal vessels are not 
damaged. One cm of the rib is excised with Todor- 
Edwards rib shears and the intercostal pedicle 
identified, ligated and divided. The intercostal 
muscles are incised exactly at the midpoint of the 
intercostal space so as to preserve muscle attachments 
to either rib for subsequent suturing. Bleeding is 
minimal as the pedicle has been tied. The intercostal 
space is then opened up as far as the costochondral 
junction without removal of the rib. A Finochietto’s 
retractor is ideal for opening up the intercostal space, 
which is slowly and progressively opened to obtain 
the necessary exposure. 

Intrapulmonary pressure is kept to a minimum, and 
the lung is gently retracted. The pleural reflection 
along the lateral wall of the oesophagus is incised from 
the diaphragmatic hiatus to the azygos vein, and then 
from the azygos vein to the dome of the pleura. The 
azygos vein is preserved for as long as possible to 
prevent venous back pressure and bleeding during the 
early stages of dissection. 

Dissection of the oesophagus reveals its segmental 
blood supply. Many of the smaller vessels can be 
divided with diathermy, but more major trunks at the 
level of the aortic arch and below this require formal 
ligature. When mobilization has been completed up to 
the level of the azygos vein, this vessel is ligated with 
special attention to its distal portion, as it is at this 
point that the first or second posterior intercostal 
veins join the main trunk and make secure ligature 
somewhat difficult. 

On completion of division of the azygos vein, 
dissection of the upper oesophagus is continued up to 
the dome of the pleura. Special care is taken to define 
the cleavage plane between the back wall of the 
trachea and the anterior aspect of the oesophagus. If 
this dissection is incomplete, kinking of the trachea 
due to oesophageal traction may occur during the 
third stage of the operation. After mobilization, the 
retropharyngeal plane can be defined with surprising 
ease, and this space must be opened up widely to 
facilitate the subsequent cervical dissection in the 
third stage of the operation. 

On completion of mobilization of the entire oeso- 
phagus, at this stage and not before, the stomach is 
delivered into the chest cavity through the enlarged 
oesophageal hiatus until the site of the pyloromyotomy 
is seen to lie between the crura of the diaphragm. 
Care is taken to see that the stomach is not twisted on 
its longitudinal axis and that the dome of the stomach 
will reach with ease into the neck. 

The parietal pleura at the level of the sixth inter- 
costal space is mobilized forwards to enable the 
insertion of an intercostal tube drain, which will reach 
the posterior mediastinum without encroaching on the 
pleural cavity. The thoracotomy incision is then closed 


without further drainage unless damage to the lung is 
suspected. If this is the case a separate pleural drain is 
placed in the costophrenic sinus. 


Stage III: The cervical phase 

The patient is positioned as for a thyroidectomy witha 
sandbag behind the shoulders and with the head 
turned to the left. While thus positioned it is important 
to confirm that the posterior thoracic drain is not 
kinked by the patient’s own weight and its patency 
should be confirmed throughout this final stage of the 
operation. 

An oblique incision is made in the right side of the 
neck at a level 2 cm above the clavicle and extending 
from the posterior triangle forwards to reach the 
midline just above the jugular notch. The skin and 
platysma are incised and the anterior jugular vessel 
identified and, if necessary, clamped. Care is taken not 
to extend the incision so far back as to risk damage to 
the external jugular vein. After application of skin 
towels the anterior margin of the sternomastoid 
muscle is defined. This fibrous portion of the muscle 
should be divided after having passed a finger behind 
the muscle to protect the underlying major vessels. 
The carotid sheath is identified and retracted laterally, 
while the muscles of the infrahyoid group are retracted 
medially to expose the right lobe of the thyroid gland. 
At this point the middle thyroid vein may be exposed 
and require ligature. Dissection is deepened between 
the carotid sheath laterally and the right lobe of the 
thyroid medially, to expose the lateral wall of the 
cervical oesophagus. If the thoracic dissection 
posteriorly into the retropharyngeal base has been 
successfully completed during stage II, a finger can 
now be passed with great ease around the back of the 
oesophagus. The presence of an indwelling naso- 
gastric tube confirms the identity of this structure. 
With the finger kept close to the oesophagus to avoid 
the recurrent laryngeal nerve, the cervical oesophagus 
is encircled and then gently pulled into the cervical 
incision. The entire thoracic oesophagus together with 
the tumour can be pulled into the neck. Slow steady 
pressure will deliver even the largest tumour through 
the thoracic inlet. During this process the gastro- 
oesophageal junction appears in advance of the fundus 
of the stomach, but when the latter is delivered it is 
found to rise into the neck to a much higher level than 
the junction itself. In adjusting the uppermost parts of 
the stomach in the neck, the gastro-oesophageal 
junction is kept to the patient’s right and the dome of 
the fundus to the left to avoid the possibility of 
organo-axial rotation. 

After the application of protective towels the 
gastro-oesophageal junction is clamped and stapled 
using a Heimlich clamp. The stapled opening is 
reinforced by a continuous catgut suture, enclosing a 
generous margin of stomach tissue. Care is taken not 
to underrun the vital left gastric anastomotic vessels 
on which the blood supply to the dome of the fundus 
depends. 

The cervical oesophagus is then approximated to the 
dome of the fundus, and clamping of either structure 


° Three-stage oesophagectomy 





Fig. 3. The site of anastomosis to the gastric indus is placed 
at a considerable distance from the gastro-oecophageal 
closure. The method of anastomosis with an euter 
continuous catgut suture and an inner laver c interrupted 
vertical mattress sutures of Mersaline is showa. 


is better avoided. A continuous cafut suture is 
inserted between the outer muscular layer of the 
gullet and the gastric seromuscular cot. The site of 
anastomosis in the gastric fundus shouH be placed at 
a considerable distance from the gastr»-oesophageal , 
junction (Fig. 3). The cervical oesophagms is divided in 
the form of an ellipse to conform with the crescentic 
opening made in the fundus of the stomach. The site 
of the stoma must be so placed as tc allow for an 
adequate margin of tissue to turn in v hen the inner 
layer of interrupted sutures is inserted. Great care 
is taken to aspirate the stomach -ontents (fre- 
quently found to be blood-stained). to minimize 
contamination. " 

A series of very carefully placed inter-upted vertical 
mattress sutures using 3/0 Mersaline on.an atraumatic 
needle are inserted to obtain perfect mucosal appo- 
sition (Fig. 3). The sutures are spaced at intervals 
of 3 mm and the knots are tied on the lumen. Just 
before the completion of this inner interrupted layer 
of sutures, the nasogastric tube is retrieved from 
the cervical oesophagus and threaded down into the 
stomach, so that its tip is estimated to lie just above the 
diaphragm. The patency of the nasogastric tube is 
confirmed by gastric aspiration. 

In all, about 12 sutures are required t» complete the 
internal layer of the anastomosis. The procedure is 
finished by completing the outer conanuous catgut 
layer. 

On completion of the anastomosis tae oesophago- 
gastric stoma is encouraged to fall back into the upper 
chest cavity. A stab wound is made in tke upper flap of 
the cervical wound to conduct a tub? drain down 
through the thoracic inlet with its opeming lying at a 
level just below the gastro-oesophagea stoma. After 
repair of the sternomastoid muscle the cervical wound 
is closed as for a thyroidectomy. 

Both the cervical wound drain and fhe drain from 
the posterior mediastinum are attached to separate 
underwater seals and their patency is ccnfirmed. 
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In all but the most feeble patients or those with 
pre-existing chest disease it is better to encourage 
spontaneous respiration during the latter part of the 
cervical phase of the operation. In such circumstances 
at the completion of the third stage an adequate 
respiratory excursion is noted in the underwater 
drainage system. Should there be doubt about the 
patient's respiratory condition the endotracheal tube 
is left in situ and assisted or controlled respiration 
established. In cases with an extremely poor chest 
condition trgcheostomy may be established at this 
stage, though it is usually better to delay this decision 
for a few days. 

Wound dressings are kept to a minimum size and 
firmly fixed with Elastoplast. This enables the apex 
beat to be observed and the chest to be examined with 
ease, and does not obscure the detail of postoperative 
radiography. 
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Emergency portasystemic shunt for bleeding varices 


M. BALASEGARAM 


SUMMARY 

Sixty-eight patients with bleeding oesophageal varices 
due to cirrhosis of the liver who have had an 
emergency portasystemic shunt are reviewed, 

The reasons for the emergency shunt surgery and the 
results are described and discussed. The low post- 
operative mortality is attributed to careful case selection. 
Apart from clinical and serological factors, the impor- 
tance of the bromsuiphthalein excretion test is stressed. 

Emergency shunts are now undertaken by the author 
in patients whose serum bilirubin is less than 2-5/100 ml 
and bremsulphthalein retention less than 10 per cent in 
30 minutes. This is in marked contrast to the author's 
previous series in which there was a 30 per cent 
mortality. 

The poor results in patients treated conservatively 
and the disparity between the author’s results and those 
of other reported series are reviewed and discussed. 


WHILST reviewing 326 patients with haematemesis 
and melaena (Balasegaram, 1968), a high inci- 
dence (12:6 per cent) of bleeding oesophageal or 
gastric varices was reported. In a follow-up series 
(Balasegaram and Damodaran, 1970) the various ways 
of treating bleeding varices were discussed and the 
high mortality rate associated with the different 
procedures was noted. The authors’ preference for 
emergency portasystemic shunt was discussed in 
detail. In particular, reference was made to the criteria 
of selection, the type of shunt, the timing of the 
operation and the operative and postoperative 
mortality and morbidity rates including the long term 
follow-up. 

Since the series involved only 30 patients and 
therefore experience was limited, it was considered 
that a further appraisal of the portasystemic shunt as 
an emergency procedure was desirable. The main 
purpose of this article, therefore, is to discuss the 
author's experience of 68 patients who have had such a 
procedure for uncontrollable haemorrhage and, based 
on these results, to present his current views and 
ideas on the management of this difficult problem. 


Patients 

Between September 1963 and May 1975, 296 patients 
with bleeding oesophagogastric varices were admitted 
to the General Hospitals, Seremban and Kuala 
Lumpur. Of the total of 296 patients, 68 patients had 
an emergency portasvstemic shunt performed. The 
underlying pathological condition in these patients 
was cirrhosis of the liver with intrahepatic portal 
Obstruction. A history of prolonged alcoholism was 
obtained in 34 of the 68 patients. Twenty-two patients 
had recurrent hepatitis, and no cause for cirrhosis 


* 
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was obtained in the remaining patents, although 
nutritional factors appeared to be responsible in some 
of them. Fifty of the patients were pales and 18 
females, and their ages ranged from 14 to 76 years. 


Diagnosis 

A diagnosis of bleeding oesophageal varices in the 
68 patients who had an emergency portasystemic 
shunt was made from the history, physical examina- 
tion, emergency barium studies, erdoscopy and 
angiography. A history of alcoholism and previous 
jaundice was obtained in 39 patients, while physica! 
examination revealed evidence of vascucar spiders and 
palmar erythema in all the patients. Forty-five patients 
had evidence of significant jaundice and mild ascites, 
with hepatomegaly and splenic enlargeraent. 

Bleeding oesophageal varices were visualized in 
57 patients by oesophagoscopy, while barium studies 
revealed oesophagogastric varices in 40° patients. 

Splenoportography performed on 4l patients 
showed extensive collaterals. 





Table I: INTERVAL BETWEEN ADMISSEON AND 
OPERATION 


Time: Within. 12h No. of cases: 9 
12-20 h $ 
24-36 h 20 
37-48 h 17 
49-72 h 7 


Tota! 68 


Fifteen patients with massive and continuing 
haemorrhage were operated on without she advantage 
of radiological studies and before bicchemical and 
serological results were obtained. However, blood for 
these investigations was taken from ‘hese patients 
before surgery, and radiological studies were performed 
during the postoperative phase. 

It must be stressed that biochemical and serological 
studies were performed simultaneously. These included 
liver function tests, transaminase estimations and 
bromsulphthalein excretion tests. 


Treatment 

Sixty-two patients had a portacaval shunt, 4 a 
splenorenal shunt and 2 a mesocaval shunt. Tabie 7 
indicates the interval between the time of admission 
and the performance of the shunt operation. Nine 
patients were operated on within 12 Sours of ad- 
mission, 15 between 12 and 20 hours, 20 between 24 
and 36 hours, 17 between 37 and 48 hours and 





* Second Surgical Division, Department of Surgery, Genera! 
Hospital, Kuala Lumpur, Malaysia. 
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Table H: DETAILS OF 15 PATIENTS WHO DIED FOLLOWING SHUNT SURGERY 











Serum 
Type of bilirubin 
Case Age Sex cirrhosis (mg/ t00 mi} 
i 44 M Non-alcoholic 4-3 
2 65 M Non-alcoholic 3-8 
3 53 M Alcoholic 5-8 
4 nu M Alcoholic 6:7 
5 55 M Alcoholic 5-8 
6 61 M Alcoholic 71 
7 25 M Alcoholic 8-1 
8 42 e. M Alcoholic aS 
9 56 M Alcoholic 6-4 
10 47 M Non-alcoholic 4.5 
B 53 M Alcoholic 6-3 
12* 65 F Non-alcoholic 7.] 
13 $6 M Non-alcoholic 6] 
14 60 F Alcoholic $3 
1S 65 M Alcoholic 1-7 
* 


A mesocaval shunt was performed. 


Table HI: COMPLICATIONS FOLLOWING 
EMERGENCY SHUNT SURGERY 


Complications: Wound infection No. of cases: 10 


Pulmonary oedema 4 
Pleural effusion 5 
Ascites 15 
Pulmonary infection 7 


7 between 49 and 72 hours. All the patients were 
operated on during the period of active bleeding. 

Of the 224 patients who did not have an emergency 
shunt, 211 were treated conservatively while the 
remainder had some form of temporizing operation. 
The patients who were treated conservatively had 
advanced hepatic decompensation with marked 
‘jaundice, ascites, pre-coma or coma, while coexisting 
cardiorespiratory, renal and neurological diseases were 
further contraindications for a shunt operation. 
Thirteen patients were resuscitated and had a temporiz- 
ing operation performed because of poor liver reserves, 


Results 
There were 15 postoperative deaths among the 
68 patients who had a portasystemic shunt, an 
average mortality of 22 per cent. Most of the deaths 
occurred during the early part of the series when the 
criteria for shunt surgery were not clearly defined. Of 
the 15 patients operated on in the latter part of the 
series, there was only | death, a mortality of 8 per 
cent. This patient, aged 68, died of massive coronary 
infarction. Death in the earlier part of the series was 
mainly due to hepatic or renal failure and continued 
or recurrent haemorrhage. Eight patients died of liver 
failure within a week of operation, 2 of renal failure 
2 weeks following surgery while 3 others continued to 
bleed and died of haemorrhage and liver failure at 
24-96 hours after operation. Autopsy was performed 
in 7 of the 15 patients and the shunt was patent and 
functioning well. One patient died of a cardiac infarct 
a week after surgery (Table 11). 

The complications following shunt surgery are 
listed in Table HI. Most of these complications 
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e 
Serum 
albumin Bromsulphthalein 
(g/100 ml) retention (75/30 min) Cause of death 
2-8 30 Haemorrhage 
3-0 35 Cardiac infarct 
24 45 Liver failure 
Mel 5 5 à ll l - Renal failure 
eS 35 Renal failure 
32 40 Liver failure 
2:9 50 Haemorrhage and liver 
failure 
432 40 Liver failure 
M8 AS Liver failure 
2.7 35 Liver failure 
Bis 40 Liver failure 
2:9 46 Liver failure 
3-0 53 Haemorrhage and liver 
failure 
MI 4S Liver failure 
2-9 9 Cardiac infarct 





occurred when thoraco-abdominal incisions were used. 
Ascites and wound infection were the commonest 
complications. 

Of the 211 patients who were treated conservatively, 
35 were admitted with severe exsanguinating haemor- 
rhage and died within a few hours of admission in 
spite of aggressive resuscitative measures. One hundred 
and fourteen patients died within a week of admission, 
mainly as a result of liver failure. Forty-five of these 
patients had a coexisting primary liver cell carci- 
noma. The remaining 62 patients survived the initial 
bleeding. 

Of the 13 patients who had a temporizing operation, 
6 died. Three had a splenectomy because of hyper- 
splenism, 5 had transthoracic oesophageal transection, 
3 had ligation of all the main gastric vessels and the 
remaining 2 had near-total gastric resection. In all the 
patients the variceal haemorrhage was controlled, but 
6 patients died of liver failure. 


Follow-up 

Of the 53 patients who survived the shunt surgery, a 
female aged 68 years who had a splenorenal shunt 
re-bled 6 weeks after surgery and died of massive 
haemorrhage. At autopsy the shunt was found to 
have closed. One of the 2 patients who had a mesocaval 
shunt died of hepatic failure 4 months after operation, 
while the other died postoperatively of haemorrhage. 
Two patients who had a portacaval shunt developed 
primary liver cell carcinoma and died 10 and 18 
months respectively after the shunt operation. Ten 
patients were lost to follow-up 12-24 months after 
operation. 

Twenty-one of the remaining 39 patients have since 
died-—5 of recurrent bleeding and 16 of liver failure— 
at 2-6 years after operation. Autopsy in 5 patients with 
recurrent bleeding revealed closure of the portacaval 
shunt in 2 patients and of the splenorenal shunt in 
l case. Five patients have survived for periods ranging 
from 5 to 7 years after surgery, while the rest are still 
alive from 2 months to | year after the operation. 
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Seven of the 62 patients who were initially treated 
conservatively and survived had an elective portacaval 
shunt, while 21 re-bled within 6 months and died. 
Thirty-four patients refused any form of surgery, of 
whom 17 were lost to follow-up. 


Technical considerations 

Although the type of emergency shunt performed 
depended on many factors, the author prefers a 
portacaval shunt since this procedure is technically 
easy and an anastomosis of more than 2 cm can be 
made, thus preventing postoperative closure of the 
anastomosis. 

The indication for a splenorenal shunt in this series 
was evidence of hypersplenism. A mesocaval shunt 
was performed in 2 patients because technical 
difficulties precluded a portacaval shunt. 

An end-to-side anastomosis was performed in the 
portacaval shunts. In the earlier series ( Balasegaram 
and Damodaran, 1970) a right thoraco-abdominal 
incision was used for a portacaval shunt, but 
recently a subcostal incision extending from the 
midline to the right flank has been found to be 
adequate; this also decreases the anaesthetic, opera- 
tive and postoperative problems. For splenorenal 
shunts a left thoraco-abdominal incision is still used. 
The general anaesthetic in all patients consisted of a 
combination of nitrous oxide and p-tubocurarine. 
The author has abandoned the use of abdominal 
drainage tubes and postoperative nasogastric suction. 
It has been his experience that the presence of 
abdominal drainage tubes causes leakage of ascitic 
fluid and infection, while gastric decompression is not 
necessary since the gastro-intestinal tract is not 
entered during the operation. 


Discussion 

It is well recognized that the incidence and pathology 
of acute variceal bleeding in patients with cirrhosis of 
the liver and portal hypertension vary in different 
countries. Whilst most English reports quote a figure 
of less than 4 per cent, the aetiology being unknown in 
most cases (Desmond and Reynolds, 1972), American 
authors have reported a much higher incidence, 
varying from 23 to 34 per cent, the vast majority of 
their patients being alcoholics (Linton, 1955; Orloff, 
1962). The incidence of 20-8 per cent in the present 
series is relatively high, with nearly 55 per cent being 
due to alcoholism. 

The high incidence of patients presenting in a 
terminal stage with a severe decompensated liver and 
symptoms and signs of marked jaundice, ascites, 
pre-coma or coma and coexisting primary liver cell 
carcinoma has necessitated conservative treatment. 

The presence of a failing cirrhotic liver associated 
with bleeding tendencies mainly accounted for the 
haemorrhage rather than the raised portal pressure in 
several of these patients. These factors were further 
complicated by patients presenting late, in an 
exsanguinated state and with irreversible shock. This 
necessitated traditional conservative treatment which 
included aggressive resuscitation with massive and 
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rapid blood transfusion, especially fresh blood. 
cardiac tamponade, intravenous vasopressin, frequent 
enemas and colonic wash-outs, oral lactulose and 
neomycin and supportive therapy to prevent liver 
failure. The high mortality rate of 66-] per cent in 
these patients was, therefore, to be expected. 

In the patients who survived the initial resuscitation 
and continued to bleed and re-bleed, some form of 
surgical treatment has usually been attempted. Such 
surgical procedures ranged from emergency temporiz- 
ing operations to definitive shunt surgery. Emergency 
temporizing operations, such as transgastric azvgos 
disconnection, transthoracic oesophageal transection 
and resuture, transthoracic ligation of bleeding 
varices, splenectomy and oesophagogastrectomy, had 
the following disadvantages (Balasegaram, 1970): 

I. More than half the patients (51-2 per cent) 
operated on re-bled and died within a year of 
operation. 

2. These operations were found to be as formidable 
as emergency shunt surgery, if not more so. 

3. The operative mortality of these operations 
varied from 43:7 to 66 per cent (Preston and Trippel, 
1965; Adson, 1967; Orloff, 1967; Balasegaram and 
Damodaran, 1970), depending on the t*pe of opera- 
tion and the condition of the patients. 


clinical, biochemical, serological and radiological 
studies. The clinical factors depended oa the mental 
and nutritional state of the patient, the presence of 
significant jaundice or ascites and age. Age itself js not" 
a contraindication to emergency shunt surgery since 
our oldest patient was 76 years and died of coronary 
thrombosis 3 years later. However, patients over 
65 years constitute a higher surgical risk since manv 
have associated cardiorespiratory, renal, endocrine or 
neurological disease. The presence of severe Jaundice, 
ascites, pre-coma or coma was a definite contra- 
indication to emergency shunt ( Preston, 1970). 

In the biochemical and serological stucies the ideal 
figures quoted by Balasegaram and Damodaran in 
1970 were a serum bilirubin not exceeding 4 mg/100 ml 
and a bromsulphthalein retention of abou: 35 per cent 
in 30 minutes. It is of interest to note that 10 of the 
reported patients in that study were alceholics. The 
other factors which were considered to iafluence the 
operative mortality were the timing and the duration 
of the operation. Time is of primary importance and 
the earlier that the shunt is performed, the better are 
the results obtained (Mikkelsen 1962; Preston and 
Trippel, 1965). It must be stressed that once a patient 
with haematemesis and melaena was admitted to the 
author's unit, the diagnosis was made concurrently 
with the resuscitation of the patient. Investigative 
procedures such as emergency barium studies, 
endoscopy, angiography and specific enzyme studies 
including biochemical and serological tests should he 
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Table IV: PREOPERATIVE BIOCHEMICAL VALUES 
IN 10 PATIENTS WHO SURVIVED SHUNT SURGERY 
Bromsulphthalein 


Serum albumin Serum bilirubin 


Case — (2/100 ml) (mg/100 ml) retention (75/30 min) 
I 2:2 17 4-5 
2 2-3 1-2 2-6 
3 25 1-6 4.3 
4 2:6 l3 6-8 
5 2-4 l2 zu 
6 2:8 i-i 32 
7 2:9 1-0 4-1 
8 2:6 2:1 8-6 
9 2» 2:8 9-3 

10 2-4 L8 10-0 


at the disposal of the surgeon at all times. Our 
experience has also confirmed that minimal anaesthesia 
and operating time are of vital importance in these 
patients. Except for 6 cases, all the operations were 
completed in less than 2 hours. 

This means, of course, that the surgeon must not 
only be particularly enthusiastic but also experienced 
in emergency shunt operations. The advantages of 
early operation have been reported previously 
(Balasegaram and Damodaran, 1970) and need no 
repetition. 

Against this background it is pertinent at this stage 
to discuss the author's recent findings. In the earlier 
series (Balasegaram and Damodaran, 1970) the 
operative mortality for emergency shunt was 30 per 
cent. Although this was in keeping with other reported 
series (Ekman and Sandblom, 1964; Preston and 
Trippel, 1965; Adson, 1967; Peacock, 1967), it was 
our considered opinion that the mortality was far too 
high, in fact unacceptably so, since the shunts were 
: performed in selected patients who were classified as 
having a moderate liver reserve. 

Accordingly, the criteria of selection in patients 
undergoing emergency shunt have now been modified. 
Apart from the clinical presentation, the bromsulph- 
thalein test and the serum bilirubin level are by far the 
most important parameters. Emergency shunts are 
now undertaken in patients whose serum bilirubin 
is less than 2:5 mg/100 ml and bromsulphthalein 
retention less than 10 per cent in 30 minutes. These 
laboratory results may sometimes be misleading, 
especially in a bleeding patient, but the results have 
frequently been related to the clinical picture. In the 
last 10 operations performed (Table IV Jall the patients 
survived the shunt operation. None of these patients 
had a bromsulphthalein retention of more than 
10 per cent. These findings support our current view 
that the bromsulphthalein excretion test is by far the 
most reliable and most important test in deciding on 
an emergency shunt. The follow-up studies of these 
patients have also shown a low morbidity rate. It is of 
interest to note the low incidence of encephalopathy 
in our patients, which is due to the fact that most of 
these patients come from a low income group and 
prefer to take a high carbohydrate diet. 

The disparity of our results, whether conservative or 
temporizing operations are considered, and those of 
English series (Walker, 1961; Hunt, 1964; Sherlock, 
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1964; Riddel et al., 1967; George et a1.,,1973) could 
well be explained by the fact that our patients not 
only had a high incidence of hepatic decompensation 
and associated alcoholic cirrhosis with poor nutritional 
status but also arrived in the terminal stage of 
the disease with exsanguinating haemorrhage. The 
relatively high incidence of primary liver cell carcinoma 
further complicates the issue. 

The author is acutely aware that emergency shunts 
for bleeding varices have not found an enthusiastic 
response in many centres (Tanner, 1961; Shaldon and 
Walker, 1962; Walker, 1964; Linton, 1966; George 
et al, 1973); nevertheless, it is clear that if a patient 
has a good liver reserve, then an emergency porta- 
caval shunt can be performed with success (Smith, 
1973). 
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Transposition of the spleen in rats with 


portal hypertension 


STIG BENGMARK, BENGT BORJESSON AND TORD OLIN* 


SUMMARY 

Portal hyperjension was induced in rats by progressive 
occlusion of the portal vein or by dimethylnitrosamine 
(DMNA) cirrhosis. Portasystemic venous connections 
did not develop in relation to the spleen when this organ 
was intraperitoneal, but after subcutaneous transposition 
most of the collaterals were parasplenic and the portal 
venous pressure fell. 


TRANSPOSITION of the spleen into the thorax as a 
method of creating portasystemic connections in 
portal hypertension has been used sporadically for 
many years (Hastbacka, 1971). Subcutaneous trans- 
position should theoretically be as effective and has 
been suggested (Bengmark, 1975). In earlier experi- 
ments the rapid development of portasystemic 
collaterals in the rat after subcutaneous transposition 
of the spleen was reported (Bengmark et al., 1973, 
1975). However, these experiments were carried out 
in rats with a normal portal pressure, and in the 
present paper the effect of subcutaneous transposition 
in rats with induced portal hypertension is described. 
Collateral circulation and portal pressure have both 
been evaluated. 


Materials and methods 


mean initial weight of 275 + 10 g. During the experi- 
mental periods they had free access to water and 
standard food pellets (Astra-Ewos). Ether anaesthesia 
was used for the operations and during angiography 
and pressure measurements. 

Portal hypertension was induced bv one of two 
methods: 

I. In36animals by ameroid constrictors ( Threepoint 
Products Co., Canada). These are rings of a hygro- 
scopic casein derivative encased in stainless steel; as 
water enters the casein the lumen diminishes (Berman 
and Judy, 1955). If a 2-77-mm ring is used for the rat 
the portal vein becomes occluded in 6 days and at this 
time the portal pressure is about doubled (Liehr et al., 
1971). 

2. In 30 rats by the intragastric administration of 
2:5 ml of a solution of dimethylnitrosamine (DMNA; 
500 p.p.m.) once a day for 3 consecutive days per 
week over 6 weeks. This schedule has been reported to 
produce cirrhosis with many of the histological, 
biochemical and physiological features of human 
disease (Madden et al., 1970; Haney et al., 1972). 

Portal pressure measurements and portal angio- 
graphy were carried out at laparotomy by puncture 
of a mesenteric vein in the direction of flow with a 
scalp vein cannula (Miniven, 21 gauge, Portex, 
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England). Pressure was measured by a conventional 
electromanometric technique. Contrast medium 
(meglumine metrizoate, Nyco A/S, Norway) was 
injected manually with a 1-ml syringe and serial 
exposures made every second for 6 seconds. 

Statistical evaluation was by calculation of the 
Mann-Whitney U-test. 


Table 1: PORTAL PRESSURE AFTER AMEROID 
CONSTRICTION OF THE PORTAL VEEN 


Portal pressure (mm Hg) 





Time after With splenic Without splenic 








operation transposition transposition 
One week 24 24 
2l 26 
19 27 
21 23 
20 22 
23 21 
Mean 21-0 23:8 
Two weeks 17 21 
20 20 
20 22 
l6 26 
19 24 
20 18 
Mean 18:7 21°8 i 
Six weeks 16 23 
20 2] 
19 17 
18 23 
15 21 
20 24 
Mean 18-6 21:5 
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Experimental design 

Both groups of animals were divided into two equal 
subgroups and subcutaneous transposition of the 
spleen performed in one of these. For the ameroid 
constrictor group the procedure was carried out at the 
time the constrictor was applied, and for the cirrhotic 
group | week before DMNA administration was 
begun. Evaluation was carried out serially at | week, 
2 weeks and 6 weeks in mechanically produced portal 
hypertension and 4 weeks after cessation of DMNA 
in the cirrhotics. 


Results 


Mechanically induced portal hypertension 

AM the animals survived. The portal pressures are 
given in Table I, which shows that portal pressures 
SA RERO a ak i a adage NN NU D EMI dn DU pH TUS 
* Departments of Surgery and Diagnostic Radiology. 
University of Lund, Sweden. 
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Fig. 1. Portogram | week after ameroid (white arrow) Fig. 3. Portogram 2 weeks after ameroid constriction of 
application. The portal vein is occluded and there are local the portal vein. There are local bridging collaterals and 
bridging collaterals and collaterals to the left renal vein collaterals over the left renal vein. 


(black arrow). The spleen is congested but there are no 
visible collaterals from it. A very small collateral to the 
fizygos vein can also be seen. Note also the retrograde 
alling of the inferior mesenteric vein. 





Fig. 2. Portogram 1 week after ameroid application and 
splenic transposition. The portal vein is occluded. There are 





local bridging veins (black arrow), and large parasplenic Fig. 4. Portogram 2 weeks after ameroid application and 
collaterals. Note also the retrograde filling of the inferior splenic transposition. The collateral flow is predominantly 
mesenteric vein. over the spleen. The splenic vein is widened. 
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Fig. 5. Portogram 6 weeks after ameroid application shows 
* the same two groups of collaterals as in Fig. 1. 
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Fig. 6. Portogram 6 weeks after ameroid application and 
splenic transposition is similar to Fig. 2. Local bridging 
and parasplenic collaterals dominate. 


tended to diminish with the duration of the post- 
operative period. There is a statistically significant 
difference between animals with and without sub- 
cutaneous transposition at 6 weeks (0-05 > P > 0-02). 
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Fig. 7. Portogram after DMNA treatment. There is à 
collateral flow over the left renal vein (white arrow) and 
retrograde filling of the inferior mesenteric vein. 





Fig. 8. Portogram after DMNA treatment and splenic 
transposition. The calibre of the portal vein diminishes as it 
enters the liver and the portal branches are constricted. The 
dominating collateral flow is via the widened splenic vein. 


Angiographically, at 1 week the portal vein was 
totally occluded and many small collaterals bypassed 
the ameroid ring; in addition, there were splenorenal 
collaterals, and retrograde filing of the inferior 


subject to splenic transposition splenic congestion 
could often be seen, but parasplenic collaterals were 
absent, in contrast to their presence in rats with splenic 
transposition (Fig. 2). At 2 weeks these appearances and 
differences were more marked, with collaterals being 
predominantly over the transposed spleen (Figs. 3, 4). 
At 6 weeks the control animals had dominant bridging 
collaterals over the constricting ring, but those with a 
transposition showed mainly parasplenic collaterals 
(Figs. S, 6). 


mesenteric vein was observed (Fig. 1). In animals not 


DMN A-induced cirrhosis 

Only 11 animals survived in a satisfactory condition; 
6 with and 5 without splenic transposition. All had 
either macroscopic nodular cirrhosis or swollen livers 
with pale necrotic spots. However, there was no 
statistical difference in the weight of the whole animal 
or the liver between those with and without trans- 
position. All the animals had modest portal hyper- 
tension (Table II), but a statistical difference between 
the two groups was not found. 

At angiography there were signs of reduced portal 
inflow with thin portal branches in the liver. Porta- 
systemic collaterals had developed. In animals 
without splenic transposition these were over the left 
renal vein and to a minor extent via the inferior 
mesenteric vein (Fig. 7); in those with transposition 
there were wide splenic collaterals, and in 2 cases there 
were small vessels in relation to the left renal vein 
(Fig. 8). Collateral circulation in relation to the 
oesophagus was absent in all the animals. 


Discussion 

The two animal models described in this study extend 
previous observations on the development of porta- 
systemic anastomoses over a transposed spleen from 
animals with normal portal pressure to those with 
portal hypertension. In the latter condition the rate of 
formation of collaterals is accelerated. Furthermore, 
the collaterals found in relation to a transposed spleen 
reduce portal pressure more effectively than those 
which bypass a portal vein obstruction or develop in 
cirrhosis. 

In man it is obvious that the spontaneous develop- 
ment of portasystemic collaterals is mainly over the 
oesophagus, though collateral flow over the left renal 
vein is observed occasionally in cases of portal 
hypertension (Rousselot et al., 1959). In the present 
experiments significant oesophageal collaterals were 
not seen in any of the 47 rats subjected to angio- 
graphy. Whether the prioritv of flow in relation to 
parasplenic collaterals after transposition seen in the 
rat will apply when there are para-oesophageal or 
submucosal varices can only be ascertained by studies 
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Table H: LIVER CIRRHOSIS AFTER DMNA 


Portal 
pressure Weight of ra? Weight of liver 
(mm Hg) (g) (g) 
With splenic 18 210 a 
transposition 19 195 35 
15 270 TS 
15 349 14-2 
16 280 10-3 
13 260 9.7 
Mean 16-0 259 #7 
Without splenic 19 250 i 9-0 
transposition 12 380 16:2 
2 202 359 
17 220 105 
20 290 8-6 
Mean 18-0 268 96 





in humans because it is difficult to produce oeso- 


phageal varices in animals. Such studies are in progress, 
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Liver abnormalities and gallstones: a prospective 
combined clinical, histological and surgical study 
D. R. TRIGER, A. G. MACIVER, T. R. GAMLEN AND B. J. WILKEN* 


SUMMARY 

In a prospective study of 57 patients coming to elective 
cholecystectomy for gallstone disease, clinical, bio- 
chemical and immunological features have been 
correlated with the histological changes in core biopsies 
of the liver obtained at surgery. Only 13 liver biopsies 
were normal. Ten biopsies showed changes of acute duct 
obstruction, 16 showed minimal portal tract abnor- 
malities and 10 showed moderate portal tract inflam- 
mation and scarring. Histological changes were more 
marked in male patients. Clinical and biochemical 
investigations were not useful in predicting histological 
appearance, apart from cases with jaundice at the time 
of operation where changes of acute duct obstruction 
were usually, but not invariably, seen. Auto-antibodies 
were present in 50 per cent of cases tested and all 
persisted for at least 6 months after operation. They 
were commoner in patients with more marked histo- 


logical changes. Operative cholangiography was of 


little use in predicting histological change. These 
findings suggest that the possibility of gallstones 
should be considered in the interpretation of any 
abnormal liver biopsy irrespective of clinical symptoms 
or biochemical investigations. 


Diseases of the biliary tract account for more than 

50 000 hospital admissions in England and Wales each 
vear (Report, 1972). Changes in liver histology 
associated with biliary tract diseases are well docu- 
mented (Mateer et al., 1948; Dunlap et al., 1954; 
Poulsen and Christoffersen, 1970), but little infor- 
mation on the frequency or significance of this 
association exists. 

This paper describes a prospective collaborative 
study of 57 unselected patients who were submitted to 
elective cholecystectomy. Preoperative clinical assess- 
ment together with biochemical and immunological 
observations were correlated with operative findings 
and histology of the liver and gallbladder. 


Patients and methods 
All the patients admitted to the study were under the 
care of the Professorial Surgical Unit, Royal South 
Hants Hospital, Southampton. All were assessed by a 
physician (T. R. G. or D. R. T.) less than 48 hours 
before surgery. Historical symptoms included the 
occurrence of abdominal pain and the presence and 
duration of jaundice. Information on the presence of 
other diseases and a history of drug and alcohol 
ingestion was recorded for each patient. 

Most patients were elective admissions to hospital 
for cholecystectomy, having been on the surgical 
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waiting list for a period ranging from | month to 
2 years, but the admission of 4 patients was expedited 
because of the development of obstructive jaundice. 
Patients undergoing emergency laparotomy were 
excluded from the study. Blood was taken for full 
blood count, liver function tests, serum protein 
estimation and auto-immune profile. 

Routine cholecystectomy was performed on all the 
patients, and the gallbladder was submitted for 
histological examination. In addition, operative 
cholangiography was attempted in all the patients, 
although in 4 cases this was unsuccessful for technical 
reasons. The cholangiogram was examined for the 
presence of stones and the calibre of the common 
bile duct. A surgical core biopsy of the liver was 
obtained towards the end of the operation for histo- 
logical examination using the following technique. A 
I -cm circular incision was made in the liver capsule 
using the cannula portion of a I-cm trocar, and the 
liver substance was bored to a depth of 2cm. The 
cannula was withdrawn, leaving the biopsv in situ. This 
was then removed with blunt tissue forceps. Haemo- 
stasis was achieved by plugging the hole firmly with 
Oxycell gauze. 


Histological assessment 

Sections of liver were stained with haematoxylin and 
eosin, periodic acid Schiff (PAS) after diastase 
digestion, and Gordon and Sweet’s reticulin stain. In 
each case the presence of acute or chronic inflam- 
matory cells, increased reticulin in portal tracts, 
retention of bile and the presence of bile duct abnor- 
malities was noted. The biopsies were divided into five 
groups on the basis of the histological changes: 

Il. Normal liver histology. 

2. Acute bile duct obstruction. There was portal 
tract oedema, often with acute inflammatory cells 
adjacent to bile ductules. Proliferation of bile ductules 
was sometimes present. Bile retention was common 
and centrilobular Kupffer cells were sometimes 
distended with PAS-positive pigment. 

3. Minimal portal tract changes. These biopsies 
had an increase in portal tract reticulin without 
stellate scarring. A few lymphocytes and histiocytes 
were present in the portal tracts, but there was no 
bile duct proliferation. 

4. Moderate portal tract changes. These biopsies 
had a greater increase in portal tract reticulin, often 
with stellate scarring extending out from the portal 
* Departments of Medicine, Surgery and Pathology. South- 
ampton University Hospitals, Southampton. 





tracts but got linking them. A greater increase in 
lymphocytes and histiocytes was usually present. 

5. Others. These included biopsies showing fatty 
change (3 cases), focal hepatocellular necrosis (1 case), 
non-specific reactive hepatitis (1 case) and a 2 cases 
with a marked lymphocytic infiltrate in the portal 
tracts. One case had a bizarre histological appearance 
which was unclassifiable. There were no cases of 
cirrhosis. 

The gallbladders were assessed for the presence of 
acute and chronic inflammatory cells as well as for the 
other usual features of chronic cholecystitis (Halpert, 
1966). 


Immunological profiles 
Auto-antibodies were detected by an indirect immuno- 
fluorescence technique, using rat kidney, stomach and 
liver, human thyroid and mouse stomach tissues. Sera 
were tested at a dilution of | : 10, using Burroughs 
Wellcome fluorescein conjugated antihuman im- 
munoglobulin. Sera from age- and sex-matched 
healthy relatives of the patients served as controls, 
All the sera were coded and stored at —20 "C until 
testing as a single batch. In addition, repeat samples 
were obtained from 15 patients 6-23 months post- 
operatively (see Results), and were tested in parallel 
with the preoperative samples. 


Clinical outcome 

One patient died 4 days after surgery as the result of a 
myocardial infarct. Another patient developed a 
hemiplegia following operation from which she made 
a slow but steady recovery. A third patient underwent 
a second laparotomy 5 days after cholecystectomy for 
bile peritonitis, the source of which was not dis- 
covered, and the patient subsequently made an 
uneventful recovery. All the other patients made an 
uneventful recovery from the operation, and post- 
operative assessment 3-6 months later suggested that 
their symptoms had been relieved by cholecystectomy. 


Results 


Age and sex 

The age and sex distributions of the patients are shown 
in Table I. There was a predominance of females at all 
ages, and the males (average age 59-2 years) were 
slightly older than the females (54-4 vears). 


State of nutrition 

The patients’ nutritional status was subjectively 
classified as ‘wasted’, ‘thin’, ‘average’ or ‘obese’ 
(Table ID. There was no association with any single 
histological category. 


Other diseases 

Thirty-three patients were found to have diseases in 
addition to cholelithiasis (Table 1H), several having 
more than one disorder. None of the histological 
changes found in the liver could be specifically 
correlated with any of these disorders. Similarly, none 
of the drugs being taken by these patients could be 
associated with any histological change. 


* 


* Liver abnormalities and galistones 


Table 1: AGE AND SEX OF PATIENTS STUDIED 











Age (vr) Male Female Total 
0-20 ] e ee, 
21-30. — m 4 4 
31-40 — á 4 
41-50 3 6 9 
51-60 7 10 I7 
61-70 3 11 14 
FL + 3 6 
Total 16 4i 37 
Average age: males 59-2 yr; females 54-4 vr. 
* 
Table H: STATE OF NUTRITION 
State Male Female E Total 
Wasted — | 1 
Thin 3 7 10 
Average 8 16 24 
Obese 5 17 24 
Total 16 41 57 


Table IH: OTHER DISEASES 
Disease 





Ischaemic heart disease 
Hypertension 

Rheumatic heart disease 
Hiatus hernia 

Peptic ulcer 

Diverticular disease of the colon 
Previous acute pancreatitis 
Thyroid disease 

Diabetes mellitus 

Pernicious anaemia 
Rheumatoid arthritis 
Osteoarthritis 

Gout 

Systemic lupus erythematosus 
Pulmonary tuberculosis 
Asthma 

Multiple sclerosis 


' g 


Table IV: HISTOLOGICAL CHANGES IN THE LIVER 
Histology Male 


Normal 3 10 
Acute duct obstruction 
Minimal portal tract changes 
Moderate portal tract changes 
Others: 
Fatty change 2 i 
Focal hepatocellular necrosis — — —— l 
Non-specific reactive hepatitis 
Moderate portal lymphocytic  — = : 2 
infiltrate 
Unclassified i e i 
Total 16 4l 87 
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Female 
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Alcohol ingestion 

Five patients admitted to a past or present history of a 
high alcohol intake. Apart from 1 case with steatosis, 
none of the liver biopsies from these patients showed 
changes of alcoholic hepatitis or cirrhosis. 


Histological grading 

Table IV shows that there was a female predominance 
in each histological category, except for the group 
showing moderate portal tract abnormalities. Table V 
shows the histological appearance of the gallbladders, 
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all of which demonstrated either chronic cholecystitis 
or acute on chronic cholecystitis. 


Correlation with clinical symptoms 

Table VI correlates the liver biopsy changes with the 
presenting symptoms and history of jaundice. 
Abdominal pain alone was by far the commonest 
presenting symptom, and was associated with all 
histological categories. A history of jaundice, although 
commonly associated with biopsy changes of acute 
duct obstruction or moderate portal tract abnor- 
malities, was also found in the presence of a normal 
liver or one showing only minimal changes. Recurrent 
episodes of pain or jaundice did not correlate with any 
single histological abnormality. 


Haematological investigations (Table VIT) 
Haemoglobin: All the patients had a haemoglobin 
level of greater than 10 g per cent at the time of surgery. 
White blood count: Three patients (out of 54) had 
preoperative white cell counts greater than 10 000/mm*, 
and all 3 had a liver biopsy showing acute duct 
obstruction. Histological examination of the gall- 
bladder in 2 of these patients showed acute on chronic 
inflammatory changes, whilst the third showed chronic 
cholecystitis. 


Table V: HISTOLOGICAL CHANGES IN THE 
GALLBLADDER 





Histology Male Female Total 
Acute cholecystitis only 0 0 0 
Acute on chronic cholecystitis 4 9 13 
Chronic cholecystitis 12 32 44 
Total 16 41 57 


Erythrocyte sedimentation rate: Erythrocyte sedimen- 
tation rates (Westergren) were measured in 51 patients, 
and values greater than 20 mm/h were found in 18 
cases. Significant liver biopsy changes were found in 
only 10 of these patients. 


Biochemical investigations (Table VH) 

Eight patients had elevated bilirubin levels before 
surgery, and all had raised levels of both alkaline 
phosphatase and alanine aminotransferase (SGOT). 
Abnormalities of these liver function tests were found 
in most patients with changes of acute duct obstruc- 
tion and moderate portal tract inflammation and 
scarring, and only occasionally in other groups. 

The alkaline phosphatase appeared to be the most 
sensitive of the three indices, in that it was only raised 
in patients with histological abnormalities and was 
almost invariably abnormal in patients with raised 
bilirubin or SGOT levels. The sole exception was 
| patient with a marginally elevated SGOT (45 u./ml) 
who had a duodenal ulcer and a normal liver biopsy. 

In 2 cases with acute duct obstruction and in 6 
cases with moderate portal tract changes all three tests 
were normal. 


Serum protein 

Fourteen out of 55 patients had total serum protein 
levels greater than 7-5g per cent. These included 
patients from all histological categories, but par- 
ticularly those showing moderate chronic inflam- 
matory changes. 

Twenty-four out of 55 patients had a serum globulin 
level greater than 3-0 g per cent, of whom 7 had a level 
greater than 35g per cent. Eight out of the 10 
patients with acute bile duct obstruction had a 


Table VI: PAIN AND JAUNDICE IN GALLSTONE DISEASE 


Presenting symptom 

















Recurrent 
No. of Jaundice Abdominal Abdominal pain History of episodes 
Histology Cases only pain only with jaundice jaundice of jaundice 
Normal liver ld — 11 2 3 l 
Acute duct obstruction 10... — —— 3 5 8 3 
Minimal portal tract changes 16 v 14 2 6 1 
Moderate portal tract changes 10 2 4 4 9 4 
Others 8 0 — Ba 1 
Total 57 2 4? 13 26 10 
Table VU: INVESTIGATIONS IN GALLSTONE DISEASE 
Raised Raised 
bilirubin alkaline Raised Raised 
levels Raised phosphatase total globulin Auto- 
No. of Raised Raised (72:0 mg/ SGOT (13 uj protein level antibodies 
Histology cases WBC ESR 100 mD (40 u./ml) 100 mb (>75 gu (3-0 295) present 
Total tested 54 51 55 55 55 S5 55 49 
Normal liver 13 ooo DO o i — 2 2 4 
Acute duct obstruction 10 3 6 7 8 8 | 8 4 
Minimal portal tract 16 ~~ - 3 — - i 4 6 3 
changes 
Moderate portal tract 10 _ 4 l 3 4 4 6 8 
changes 
Others 8 e E 2 2 4 
Total 57 3 18 8 12 13 14 24 23 
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globulin level greater than 3-0 g per cent, but only one 
of these pftients had a total serum prKfein level 
outside the normal range. 

Only 2 out of 55 patients had significantly reduced 
serum albumin levels (less than 3-5 g per cent); both 
patients had acute duct obstruction on liver biopsy. 


Immunological profiles 

These were tested on 49 patients, and abnormalities 
were detected in 23 cases (Tables VH, VHD. Anti- 
nuclear antibodies were present in 1l sera. Strong 
positive antinuclear antibodies were detected in 3 
patients, one of whom had systemic lupus erythe- 
matosus. There was no evidence of ‘autoimmune’ 
disease in the other patients. Six patients had gastric 
parietal cell antibodies in their serum, and one of these 
had pernicious anaemia. Two patients had. positive 
mitochondrial antibodies. One had a normal liver 
biopsy, while the other had moderate inflammatory 
changes without any of the histological criteria 
associated with primary biliary cirrhosis. Four 
patients had thyroid antibodies and all were clinically 
euthyroid, although 2 had a past history of thyro- 
toxicosis. Two further patients with thyroid disease did 
not have circulating thyroid antibodies. None of the 
patients with smooth muscle antibodies had any 
detectable clinical disorder, apart from cholelithiasis. 
The patient with a positive reticulin antibody was an 
obese Indian woman with no clinical evidence of 
gastro-intestinal or skin disease. 


Operative cholangiography 

Thirty-two of the 53 operative cholangiograms were 
interpreted as normal (Table 1X), and all forms of 
histological pattern. were found in this group. Of the 
remainder, 10 showed a dilated common bile duct and 
gallstones. None of the liver biopsies in these patients 
was normal. One showed minimal changes, 4 showed 
changes of acute duct obstruction, and the remaining 


Table VHI: AUTO-IMMUNE PROFILE IN 49 PATIENTS 
WITH GALLSTONE DISEASE 








Control 

Antibodies present Male Female Total sera 
Anti-nuclear 3 8 li 2 
Smooth muscle 2 2 44 0 — 
Parietal cell 2 4 6 7 
Thyroid | 3 4 2 
Mitochondrial — 3 32 ole 
Others l i 2. te 

Total 9 20 29 11 
More than one auto- 2 2 4 1 


antibody detected 
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5 had changes of moderate portal tract inflamiv ocior. 
Six operative. cholangiograms showed a dilated 
common bile duct without stones, and orc of these 
patients had a normal liver biopsy. A further 3 
cholangiograms | showed  gallstores (subsequently 
confirmed by exploration) in a duct of normal calibre, 
Liver biopsies in these patients showed minima! 
changes in 4 cases and a norme! liver in the fifth 
patient. 


Discussion 

The purpose of this study was to define the frequency 
and severity of liver abnormality in a series of patients 
coming to elective cholecystectomy. Patients were only 
included if the diagnosis of gallstones had been clearly 
established before admission, although 4 patients had 
had their admission to hospital expedited by the 
development of jaundice. The age and sex distributions 
in this study are typical of biliary tract disease in 
England and Wales (Report, 1972). A high incidence 
of other diseases was present, as might be expected 
since 40 out of 57 patients were over the age of 50, 
Only 13 out of the 57 liver biopsies were normal. 
Mateer et al. (1948) reported normal liver histology in 
only 6 per cent of patients with gallbladder stones 
alone, but their study was based on wedge biopsies 
which may contain excess fibrous tissue (Enders, 
1927). The technique for core biopsy which we have 
described produces a good sample of liver in which 
there is little subcapsular tissue. 

The changes following acute obstruction to a major 
bile duct (Roholm and Krarup, 1941) were seen in 
10 cases, with bile duct proliferation in only | case, in 
contrast to the report by Poulsen and Christoffersen 
(1970), who found proliferation in all their cases with 
obstructive jaundice. Our findings confirm thee 
conclusions of Shorter and Baggenstoss (1959) that 
such abnormalities are inconstant following bile duct 
obstruction. Minor and moderate changes in the 
portal tracts were found in 26 of our 57 cases. The 
distinction between these groups is only one of degree 
and they are characterized by three histological 
entities: chronic inflammation, increase in portal tract 
reticulin and bile duct proliferation. All of these could 
result from previous or recurrent obstruction. Portal 
tract fibrosis has been demonstrated in many cases of 
persistent obstructive jaundice (Roholm and Krarup, 
1941; Shorter and Baggenstoss, 1959), and may be 
progressive, possibly resulting in severe biliary fibrosis 
or cirrhosis (Shorter and Baggenstoss, 1959), Rubin 
(1973) has demonstrated that resolution of fibrous 
tissue may occur in human liver disease, so if is 


Table IX: OPERATIVE CHOLANGIOGRAM IN GALLSTONE DISEASE 





No. of Dilated bile 
Histology cases ducts, no stones 

Normal liver 12 | i 
Acute duct obstruction 10 HE 
Minimal portal tract changes 14 3 
Moderate portal tract changes 10 i 
Others 7 

Total 53 6 


Dilated bile 
ducts with stones 


Normal bile ducts, Normal duct, 


stones present 





—— —Àá 





MM ZZ S, 10 
seuss 4 4 
4 ] 7 
5 10 32 


D. R. Triger et al. " 


impossible to state whether either group represents 
permanent changes. No cases of cirrhosis were found 
in the present survey. 

Apart from the frequent (but not invariable) 
association of jaundice with changes of acute duct 
obstruction, relevant clinical features including the 
length of history of abdominal pain could not be 
correlated with any particular histological category. 
No attempt was made to correlate the severity of 
abdominal pain with histological change because of 
the lack of objective criteria for assessing this clinical 
symptom. ° 

Histological evidence of bile retention was only seen 
in cases with a raised bilirubin, although in 1 case the 
bilirubin was elevated without histological evidence of 
cholestasis. Raised levels of SGOT and alkaline 
phosphatase are more commonly found in cases 
showing histological features of acute duct obstruction, 
but raised levels of the enzymes were also present in 
several cases showing moderate portal tract changes. 
This is similar to the findings of Weisbrod et al. (1950). 
Raised levels of total proteins and globulins in the 
serum were present in all groups, as were auto- 
antibodies. 

There was a high incidence of auto-antibodies in 
this study, 25 out of 49 patients having one or more 
auto-antibodies. The incidence of gastric parietal cell 
antibodies (12 per cent) and thyroid antibodies (8 per 
cent) was similar to that reported in studies of healthy 
subjects of comparable age and sex in England 
(Doniach et al., 1963; Jacobs et al., 1969). The most 
frequent auto-antibody was antinuclear antibody, 
which occurred as commonly in males (3 out of 16) as 
in females (8 out of 41), and considerably more 
frequently than in matched controls. High titre 
eantinuclear antibodies (greater than 1 : 40) were found 
in 3 sera, and in only 1 case (a patient with systemic 
lupus erythematosus) was the antinuclear antibody 
known to have been present beforehand. Naccarato 
et al. (1974), studying the presence of antinuclear, 
smooth muscle and mitochondrial antibodies in the 
sera of patients coming to cholecystectomy, reported a 
lower incidence (10 per cent). Sera from 2 patients 
showed mitochondrial antibodies, but the liver biopsy 
was normal in one case, while the other showed 
moderate portal tract inflammatory changes without 
any evidence of primary biliary cirrhosis. Serum 
alkaline phosphatase was normal, and biliary obstruc- 
tion was absent in both cases. The mitochondrial 
antibody remained unchanged after surgery, unlike the 
cases with obstructive jaundice reported by Lam et al. 
(1972). Similarly, all other auto-antibodies persisted 
in the same titre for at least 6 months after cholecystec- 
tomy. 

Auto-antibodies were associated with all histological 
categories, but were most commonly found in patients 
with more florid portal changes (8 out of 10). Their 
persistence suggests that their presence is unlikely to 
be a result of biliary tract disease, but it is possible 
that patients whose sera contain auto-antibodies may 
be more prone to develop both gallstones and signifi- 
cant abnormalities in liver histology. 
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A normal bile duct system in an operative cholangio- 
gram was associated with either mirfimal portal 
changes or a normal liver, whereas dilated bile ducts, 
particularly with stones, tended to be associated with 
an increasing degree of portal tract changes. However, 
a normal operative cholangiogram was often found 
when the liver biopsy revealed significant changes in 
the portal tract. 

This study has demonstrated that histological 
abnormalities in the liver are frequently found in 
patients with symptomatic gallstone disease. Although 
jaundice and abnormal liver function tests are usually 
found in cases with acute obstructive changes, the. 
clinical history, biochemical investigations or opera- 
tive cholangiograms were not consistently reliable in 
predicting histological abnormalities. These abnor- 
malities, which have been shown to occur frequently in 
a common disease, must therefore be considered in the 
interpretation of all liver biopsies. 
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A controlled trial of drainage after cholecystectomy 
A. B. GORDON, T. BATES AND R. V. FIDDIAN* 


SUMMARY 

A prospective controlled trial of drainage after chole- 
cystectomy has, been carried out. In a consecutive series 
of 143 patients undergoing cholecystectomy, 50 patients 
were randomly allocated to a drainage group and a 
further 50 patients to a non-drainage group. The remain- 
ing 43 patients were drained electively because the 
common bile duct was explored or because of infection 
or incomplete haemostasis. 


There was no significant difference in the incidence of 


wound infection or other complications between the 


drainage and the non-drainage groups. The duration of 


postoperative pyrexia, the number of analgesic injec- 
tions and the length of postoperative hospital stay were 
the same in both the randomized groups. 

One patient in the randomized drainage group had a 
reactionary haemorrhage from the drain site requiring 
transfusion. There was no mortality but one patient in 
the elective drainage group had to be re-explored for a 
* subhepatic abscess. Three patients in this group drained 
bile from the drain for 3-9 days but all had a T tube in 
place. 

This trial fails to demonstrate any advantage or 
disadvantage in draining the gallbladder bed after 
cholecystectomy. 


THE use of a peritoneal drain to Rutherford -Morison's 
Bouch following cholecystectomy has been routine 
surgical practice in most centres. However, chole- 
cystectomy without drainage was used as early as 1913 
(Spivack, 1946), and several authors have been in 
favour of omitting drainage in selected cases (Mayo, 
1921; Desmarest, 1927; Verbrycke, 1927; Fowler, 
1931; Doberauer, 1933; Neumann, 1961; Dreese, 
1963; Serafimov, 1972). 

Williams et al. (1972) have carried out a retrospec- 
tive study of undrained cholecystectomies from one 
hospital and compared them with cases from another 
hospital in the same locality where routine drainage 
was used. They found, as other authors have claimed, 
that the undrained patients fared better. The duration 
of postoperative pyrexia and length of postoperative 
hospital stay were significantly shorter in the undrained 
group. Kambouris et al. (1973) came to similar con- 
clusions in a retrospective study in which the cases of 
one surgeon who routinely drained the abdomen after 
cholecystectomy were compared with those of two 
surgeons who did not. Most authors have stressed the 
degree of discomfort caused by a drain as well as 
showing an increased incidence of complications with 
its use. 

It was therefore decided to carry out a prospective, 
randomized, controlled trial of drainage after chole- 
cystectomy. For ethical reasons, cases in which there 
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was a specific indication to drain the gallbladder bed 
were not randomized. Thus, the aim of the study was 
to compare the postoperative course of three groups 
of patients after cholecystectomy. Two groups were 
randomly allocated to drainage or non-drainage and 
in the third group drainage was carried out electively. 


Patients and methods 


Patients 

All patients submitted to elective cholecystectomy on 
one of four surgical services in a district general 
hospital between May 1972 and November 1974 were 
entered into the trial. There were 143 consecutive 
patients of whom 100 were randomly allocated to 
either a drainage or non-drainage group and 43 were 
drained electively. The three groups were compared 
with respect to age, sex and obesity. 


Criteria for elective drainage 

At the completion of the intra-abdominal procedure 
the surgeon decided whether the case was suitable to 
close without drainage before the peritoneum was 
closed. In the presence of the following conditions the 
case was not randomized and a drain was inserted 
electively: (a) exploration of the common bile duct or 
fear of biliary leakage; (5) acute cholecystitis or 
empyema: (c) incomplete haemostasis. 


Randomization 

One hundred cards were prepared in sealed envelopes 
half of which indicated that drainage should be used 
and the other half, no drainage. The envelopes were 
collected in equally divided groups of 20 and each 
group of envelopes was completed before another was 
started. When the surgeon was satisfied that the case 
was suitable for randomization before peritoneal 
closure, an envelope was opened to indicate whether 
or not drainage should be used. 


Operative technique 
Cholecystectomy was carried out or was supervised 
by one of the authors using a standard technique. The 
cystic artery was divided between ligatures and the 
cystic duct was then tied witha single thread suture after 
cholangiography. The gallbladder bed was not over- 
sewn. The appendix was removed if readily accessible. 
If the patient fell into the drainage group a Portex 
corrugated drain, 2:5 cm in width, was placed down 
to the gallbladder bed. Where a right paramedian 
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incision was used the drain was brought out through 
a stab wound, and with a Kocher's incision it was 
usually brought out through the lateral end of the 
wound. 


Postoperative complications 

The criteria of Ljungqvist (1964) were used in the 
definition of wound infection, i.e. a clear discharge of 
pus. A record was also made of other postoperative 
complications. 

Each patient entered into the trial had a card made 
out at the time of operation and all relevant post- 
operative data were recorded at the time of the 
patient's discharge from the ward. The record of 
each patient's subsequent outpatient visit was also 
examined. 


Postoperative pyrexia 

The duration of postoperative pyrexia was taken as 
the number of days in which the temperature was 
recorded above 37-5 °C. 


Postoperative discomfort 

No attempt at a subiective assessment of postoperative 
discomfort was made, but as an objective marker the 
number of postoperative analgesic injections given to 
each patient was recorded. 


Postoperative hospital stay 

The length of postoperative hospital stay was taken as 
the interval between the first postoperative dav and the 
day of discharge inclusive. Patients were normally dis- 
charged on the ninth or tenth postoperative day when 
their sutures were removed, unless a complication 
delayed their discharge. No attempt was made to en- 
courage earlier discharge from hospital. All the 
patients who had an exploration of the common bile 
duct had T tube drainage for 10 days postoperatively 
and were kept under observation for at least 48 hours 
after removal of the tube. 


Amount and duration of drainage 

The nature of the fluid from the drain was described 
as bile, blood or serosanguineous. In no case was it 
purulent. The amount of fluid drained was difficult to 
assess since a corrugated drain covered with an 
absorbent dressing was used. Any drainage of bile or 
blood was considered significant, but a serosan- 
guineous discharge was not considered significant 
unless it required a dressing change more frequently 
than every 12 hours. 

The duration of drainage was taken as the number 
of days that the drain was in place from the day of 
operation. Drains were removed routinely on the 
second postoperative day, i.e. at about 48 hours, 
unless there was continued significant discharge from 
the drain. 


Results 
Patients 


The patients in the three groups (Table 1) were fairly 
well matched for age, sex, obesity and type of incision. 
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Table H: DETAILS OF GROUPS STUDIED 





NO Elective 
drainage Drainage drainage 
NO. Sy ING. a NO. 
No. of patients 50 50 43 
Age 
Mean 47-1 AR 9 85-6 
Range 20-85 20-74 24.89 
Sex 
No. of females 32 64 38 70 29 66 
Incision 
Right paramedian 34 68 35 70 29 67 
Kocher 16 32 135 40 l4 33 
Obesity 24 48 29 SR 24 86 
Incidental i0 — 20 2 4 4 9 
appendicectomy 
Operating surgeon 
Registrar 26 52 3] 62 24 56 
Consultant 18 9 15 
Visiting surgeon 6 19 4 


Table If: REASON FOR ELECTIVE DRAINAGE 


Reason for drainage No. of cases 
Exploration of common bile duct 24 
Acute cholecystitis or empyema 5 
Incomplete haemostasis 1G 
Fear of biliary leakage 4 


The mean age in the elective drainage group (55-6 
years) was 7-6 years greater than the mean of the two 
randomized groups, and the incidence of obesity in 
the non-drainage group (48 per cent) was 10 per cent 
less than in the drainage group. 


Elective drainage 

Forty-three patients (30 per cent) had elective drainage 
carried out (Table II). In 24 cases the common bile 
duct was explored and a T tube (together with a cor- 
rugated drain) was used. The other 19 patients (13 per 
cent of all the cases) were drained electively because of 
the danger of a postoperative collection of blood, bile 
Or pus. 


Randomization 
Fifty patients were randomly allocated to have drain- 
age and a further 50 patients had no drainage. 


Operative technique 
Comparing the two randomized groups (Table 1), the 
operation was carried out by one of two registrars in 
52 per cent of the non-drainage cases compared with 
62 per cent of the drainage cases. On the other hand. 
the third author carried out twice as many operations 
(18) in the non-drainage group than in the drainage 
group. Ten cases in the drainage group and 6 cases in 
the non-drainage group were operated on by other 
surgeons who used the same technique and were 
usually assisted by one of the authors. There was no 
evidence that any surgeon elected to drain a higher 
proportion of cases than the others. 

Fewer appendicectomies were done in the drainage 
group (4 per cent) than in the non-drainage group 
(20 per cent), but it was not possible to demonstrate 
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Table Hi: COMPARISON OF COMPLICATIONS 
Elective 

Complication No drainage Drainage drainage 

Wound infection (10 3) 7 (149) 2435.) 
NS 

Chest infection 6 6 6 
Pulmonary collapse 0 i i 
Incisional hernia 2 l Q 
Subhepatic abscess Q 0 | | 


NS, Not significant. 


Table IV: COMPARISON OF POSTOPERATIVE 
COURSE 


Elective 


Postoperative course No drainage Drainage drainage 

Days with pyrexia 3-42. 3-28 3442.56 479.4 50 
w375 C NS P00 

Number of analgesic 2:64-1:12 2-48 4 PII 2-62. 1-48 
injections NS NS 

Length of post- 10:24 3313 10304 20 1253: 3-67 
operative stay (dj NS P00) 


Results given as mean «s.d. 


Table V: COMPARISON OF PERIOD OF DRAINAGE 
WITH DURATION OF PYREXIA 
Days with pyrexia 37-5 C 
(mean s.d.) 


Elective 
No drainage Drainage drainage 
All cases 3-42 3-28 P44 256 4-794 4-350 
P- 0-01 
Drain removed at 2 3316266 4-72445-33 
days (nz 36) (a= 18) 
NS 
Drain removed at 3-9 — 3.557; $38 468. 3-48 
davs (n= 4j (n= 25) 


Results given as mean csd. 
- 


Table Vi: COMPARISON OF DRAINAGE 


No Elective 
Type of drainage drainage Drainage drainage 
Bile 0 0 3] 
Blood 0 [a (522. 7 RO) 
Significant serosanguineous i 19 f MILES 
Nil or minimal sero- 49 24 13 


sanguineous 


Total 50 50 43 


Table VII: PERIOD OF DRAINAGE 


Removal of drain Drainage Elective drainage 
Day 2 36 18 
Day 3 id 16 
Day 4 5 
Day 5S 0 — 3 
Day 9 j 
Total 50 43 
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any disadvantage from appendicectomy in terms of 
complications (Lowery and Lenhardt, 1962; Bogart 
and Sebesta, 1969). 


Postoperative complications 
There were 5 wound infections in the non-drainage 


groups (10 per cent) compared with 7 (14 per cent) in 
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the drainage group (not significant, P» 0-05; Table 
TD. However, there were only 2 wound Infections in 
the elective drainage group. If the two drainage 
groups are considered together, the incidence of 
wound infection was the same as that in the non- 
drainage group (10 per cent). 

The incidence of pulmonary complications was 
similar in all three groups. There was no mortality 
in this series, but one patient had to be re-explored 


for a subhepatic abscess. This case had been 
drained electively because haemostasis was in- 
complete. 

There were two incisional hernias in the non- 


drainage group and one in the drainage group. 


Postoperative pyrexia 

There was no difference in the duration of postopera- 
tive pyrexia between the two randomized groups, but 
it was significantly longer in the elective group 
(P «0:01; Table IV). It was not possible to relate the 
duration of pyrexia to the length of time before the 
drain was removed (Table V). 


Postoperative discomfort 

There was no difference in the number of analgesic 
injections given postoperatively in the three groups 
(Table IV). 


Postoperative hospital stay 

There was no difference in the mean length of hospital 
stay in the two randomized groups (Table IV), but it 
was significantly longer in the elective group (P « 0-01). 


Amount and duration of drainage 

In the randomized drainage group 26 patients (52 per 
cent) had a significant discharge of blood or sero- 
sanguineous fluid through the drain (7able VI), but 
only one patient required transfusion of 2 pints of 
blood for a reactionary haemorrhage from a stab 
drain, One patient in the non-drainage group developed 
a serosanguineous discharge from the wound due toa 
deep dehiscence. 

Three patients in the elective group drained bile for 
3--9 days. All 3 patients had a T tube in the common 
bile duct and one had a biliary anastomosis for a 
damaged accessory hepatic duct. In all cases the 
drainage stopped spontaneously. 

In the randomized drainage group the drain was 
removed routinely at 48 hours in 36 patients (72 per 
cent), but in the remainder there was persistent leak- 
age of a serosanguineous discharge at this time and 
the drain was therefore retained for a further 24 hours 
(Table VII). 


Discussion 

Previous retrospective studies of drainage after chole- 
cystectomy have shown that omitting drainage has 
advantages in terms of postoperative discomfort, 
duration of pyrexia, complications and length of 
hospital stay. The present study has failed to show 
any difference between two groups of patients ran- 
domly allocated to drainage or non-drainage. 


It is possble that a difference in length of hospital 
stay between the two randomized groups may have 
been disguised by failure to encourage earlier dis- 
charge. Patients who were not drained could have gone 
home earlier, but, on the other hand, all drains in the 
other group were removed within 3 days of operation, 
and it is probable that length of hospital stay could 
have been reduced in both groups. 

The amount of pain experienced in the postoperative 
period is difficult to measure. The number of analgesic 
injections given. postoperatively is a crude and 
possibly misleading indication. of the discomfort 
suffered by the patient, but there was no increase in 
the analgesics given to the patients with a drain. 
However, it is possible that prescribing practice 
obscured a real difference in analgesic requirements 
between the two groups. 

Where a corrugated rather than a tube drain is used 
it is difficult to measure the amount of fluid drained, 
but 52 per cent of patients in the drainage group 
drained a considerable quantity of blood or sero- 
sanguineous fluid over the first 24 hours. One patient 
in this group bled profusely from the stab drain site 
and required transfusion. It can be argued that if 
this patient had been in the non-drainage group she 
would have needed re-exploration, but it is also 
possible that the bleeding came from the drain site 
itself. 

Most drains in this series were removed on the 
second or third day and it is therefore difficult to draw 
conclusions about ‘drain fever" which is described in 
series where drains were often retained for longer 
periods without significant drainage (Myers, 1962; 
Williams et al., 1972). The only patients in the present 
series who had a significantly longer duration of pyrexia 
were those drained electively; 56 per cent of these 
patients had T tube drainage for 10 days (although 
none developed clinical evidence of cholangitis), and 
the remainder of the elective patients were those 
likely to develop a local collection. Even so, there was 
no evidence that retaining the drain after 48 hours 
caused fever per se. 

It has been suggested that double ligation of the 
cystic duct (Spivack, 1946; Dreese, 1963) and over- 
sewing the gallbladder bed (Kambouris et al., 1973) 
are essential if drainage after cholecystectomy is to be 
omitted. Neither procedure was used in the present 
trial. The only proviso before including the patient 
in the randomized trial was that the operating surgeon 
should be satisfied that haemostasis was adequate and 
that there was no likelihood of a biliary leak or local 
infection. 

Occasionally, a large quantity of bile is drained 
after an apparently straightforward cholecystectomy 
which gradually stops without the need for re-explora- 
tion (Strohl et al., 1964), and it is presumably for this 
reason that the majority of surgeons (Lazarus et al., 
1954; Carpenter et al., 1968) still routinely use a drain 
after cholecystectomy, in spite of the favourable 
results claimed for omitting drainage. 

If drainage is omitted, close clinical surveillance of 
the patient for the first 48 hours is essential (MacVicar 
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et al., 1967), but no more so than if drainage is used. 
A drain may give a sense of false security and fail to 
discharge a subhepatic collection of blood or bile 
(Yates, 1905; McKenzie, 1955). Furthermore, it may 
introduce bacteria into the peritoneal cavity and 
cause infection (Myers, 1962; Nora et al., 1972). 

This trial, however, fails to confirm the suggested 
disadvantages of drainage after cholecystectomy. 
Furthermore, although no advantage ef drainage has 
been shown in this small series, it would seem that if 
there is an unexpected leak of blooc 0r bile post- 
operatively, the need for re-exploration should be less 
if drainage is used. [t is, therefore, diffcult to recom- 
mend on the present evidence that the standard 
surgical practice of routine drainage after cholecystec- 
tomy should be changed. 
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Brucellosis of the spine 
M. M. S, GLASGOW * 


SUMMARY 

Three cases of spinal brucellosis are presented, demon- 

strating involvement of the cervical, thoracic and lumbar 

regions respectively, and the management is discussed. 
Particular reference is made to the problems of 

establishing the diagnosis, and also to the differentiation 

of this condition from tuberculosis of the spine. 


BRUCELLOSIS is a worldwide infectious disease of 
animals which may be transmitted to humans. It is 
predominantly a disease of males, females are 
occasionally infected but children are rarely involved. 
The infection is caused by Gram-negative rods 
belonging to the genus Brucella. Brucella melitensis, 
the commonest species worldwide, was first cultured 
by Bruce in 1887, and is found in goats and sheep. 
Brucella abortus, the predominant species infecting 
cattle, was cultured by Bang of Copenhagen in 1895, 
and Tuam in 1914 cultured Brucella suis, which usually 
infects pigs. The disease is transmitted to humans 
from the unpasteurized milk of infected animals, or 
by direct contact, but spread of infection between 
humans practically never occurs. 

Skeletal involvement was not described until 1932, 
when Kulowski and Vinke reported a case of 
brucellosis infection of the spine. Since that time there 
have been further reports of brucellosis of bone, 
particularly from Central European and South 
American countries, where the condition is more 
commonly seen. 


Case reports 

Case 1: A 50-year-old Englishman was admitted to hospital in 
December 1971 with a 2-month history of malaise, anorexia, 
night sweats and pain in the neck radiating down both arms. 
He had been living in Nigeria prior to admission, and self- 
medication with anti-malarial drugs had failed to produce 
improvement. 

On examination the patient was apyrexial; there was no 
lymphadenopathy; he was tender over the lower cervical spine, 
with no neurological signs. Investigations included: haemo- 
globin 14-5 g per cent; WBC 7200/mm?, with 51 per cent 
neutrophils, 40 per cent lymphocytes and 5 per cent mono- 
cytes; ESR 12 mm in the first hour; Heaf test grade | positive. 
B. melitensis serotype | was grown from blood culture. Details 
of the serological tests are shown in Table 1. 

X-rays showed a slight kvphosis in the region of C5-7 with 
narrowing of the C5-6 disc space and obliteration of C6-7 
space. There was partial destruction of the body of C6 and the 
upper vertebral plate of C7 (Fig. la). The trachea was dis- 
placed forward: this was presumed to be due to abscess 
formation. 

The patient was treated with streptomycin 0:75 g daily and 
tetracycline 500 mg q.d.s. The neck was immobilized in a 
cervical collar. Three weeks later, in view of the noticeable 
improvement, the streptomycin was discontinued and the 
patient was discharged taking tetracycline only. Three months 
later he was asymptomatic and there were no abnormalities on 
examination. The direct agglutination titre had fallen (Table I) 
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and X-rays showed increased bone density in :he region of the 
previous destruction (Fig. I5). Antibiotic trearment was therc- 
fore stopped. The patient returned ta Nigeria soon afterwards 
and was well when last contacted. . 





Table I: RESULTS OF SEROLOGICAL TESTS IN 


CASE 1 
Date 
Dec. 197] 


Test Result 





Direct agglutination 

B. abortus 

D. melitensis 
Coombs’ 

B. abortus 

B. melitensis 
Complement fixation 

B. abortus 

B. melitensis 
Direct agglutination 

B. abortus 

B. melitensis 
Direct agglutination 

B. abortus 

B. melitensis 


Positive, | : 60 
Positive, 1:60 


Positive, I: 160 
Fositive, 1 : 320 


Bositive, 1 : 8 
Positive, E: 8 
Jan. 1972* 


Positive, 1:8 
April 1972* 


Positive, I; 


—————————————À 


Case 2: A 60-vear-old man consulted his general practitioner 
in July 1971. because of general malaise. Ke had recentiv 
returned from a holiday in Spain, where he had eaten a large 
quantity of goats’ milk cheese (Porter and Smith, 1971). A 
presumptive diagnosis of brucellosis was mase, and a blood 
culture grew B. melitensis. The B. melitensis agglutination test 
was positive in a dilution of 1: 320. The patient responded 
initially to a course of tetracycline 500 mg q.d.s. for 2 weeks 
followed by 250 mg q.d.s. for 2 months. He continued to ted 
mildly unwel for a further 2 months after chemotherapy was 
discontinued, but he was asymptomatic by December 1971. 

In Apri! 1972 he noticed an ache in the middle of his back 
with associated girdle pain, and 1 month fater he became 
aware of a progressive deformity at the site of his pain, which 
led to his referral to hospital. On examination the presence of 
a tender kyphosis in the lower thoracic regior was confirmed. 
There was no lymphadenopathy and no neurological abnor- 
mality. Investigations included: haemoglobin 12:6 g per cent; 
WBC 3800/mm", with a normal differential; ESR 12 mm in the 
first hour. The Mantoux test was weakly positive and blood 
cultures were negative. Details of the serological tests are 
shown in Table H. 

X-rays showed loss of the T9--10 disc space, with destruction 
of the contiguous areas of the vertebral bodies (Fig. 2a). 
Bilateral paravertebral shadows were also observed, 

The patient was treated with cephalexin 506 mg q.d.s., and 
because of the vertebral collapse anterior transthoracic 
débridement and fusion was performed. At operation a thick- 
walled abscess containing very little pus was discovered. The 
body of T9 was found to be virtually destroved and an shal 
graft was inserted from T8 to TIO. No erganisms were 
cultured from the pus and necrotic bone remowed at operation. 

The patient remained on cephalexin 500 mg q.d.s. for 6 
months postoperatively and made an uneventful recovery. His 
ESR fell to I mm in the first hour and there was no abnor- 
mality on examination. Three years later he wes asymptomatic 
and the graft firmly incorporated (Fig. 25. 





* The Spinal Research Unit, Royal Natioral Orthopaedic 
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a 


b 


Fig. 1. Case 1. a, Lateral X-ray of the cervical spine showing narrowing of the C5—6 disc space, partial destruction of the 
anterior aspect of the body of C6 and anterior displacement of the tracheal shadow. b. Three months later there was a slight 


increase in the density of the affected vertebrae. 
LÀ 


Table Il: RESULTS OF SEROLOGICAL TESTS IN 
CASE 2 
Date 


Aug. 1972 


Test Positive 





Direct agglutination 

B. abortus 

B. melitensis 
Coombs’ 

B. abortus 

B. melitensis 
Complement fixation 

B. abortus 

B. melitensis 
Direct agglutination 

B. abortus 

B. melitensis 


Positive, 1 : 160 
Positive, ] : 320 


: 2560 
: 5120 


Positive, 1 
Positive, | 


Positive, 1 : 256 
Positive, 1 : 256 
Sept. 1972* 
Positive, ] : 80 
Positive, ] : 640 





It is of interest that the patient's companion on holiday also 

ate goats’ milk cheese and subsequently developed systemic 
brucellosis (Porter and Smith, 1971). 
Case 3: A cowman aged 41 who was in charge of a herd known 
to be infected with brucellosis presented to his general prac- 
titioner in August 1969 complaining of low back pain and 
sciatica. He was referred to hospital for further investigations, 
where the diagnosis of brucellosis was considered. However. 
it was felt that his symptoms were more likely to be due to a 
prolasped intervertebral disc and a myelogram was requested. 
This showed a minor central protrusion of the L5-S1 disc, and 
the patient was therefore managed conservatively as an 
outpatient. 
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Six months later he was readmitted as there had been no 
improvement. On examination he was apyrexial, with no 
lymphadenopathy. He had localized tenderness over L5-SI, 
with a full range of movement, and straight-leg raising of 80 
on both sides. There were no neurological signs. Investigations 
included: haemoglobin 10-7 g per cent; WBC 10 7000/mm*, 
with a normal differential; ESR 55 mm in the first hour. The 
Heaf test and blood cultures were negative. The direct 
agglutination titre was 1 : 640 for B. abortus and 1 : 320 for 
B. melitensis. These raised levels were confirmed 2 weeks later. 

X-rays of the lumbosacral region showed narrowing of the 
L5-S1 disc space. Tomography revealed sclerosis of the 
adjacent vertebrae with no evidence of destruction (Fig. 3b). 

A provisional diagnosis of brucellosis infection of the spine 
was made and the patient was treated with tetracycline 
500 mg q.d.s., sulphadiazine 500 mg q.d.s. and streptomycin 
| g daily intramuscularly. As there was no early improvement 
in his symptoms, 3 weeks later the L5-S1 region was explored 
and a laminectomy at L5 was performed. A small quantity of 
extradural pus was removed and an intertransverse fusion of 
L5-S1 was effected. Pus culture was negative. 

The patient made a good postoperative recovery and tetra- 
cycline was continued for 3 months, by which time he was 
asymptomatic with full straight-leg raising. His ESR had 
fallen to 9 mm in the first hour and X-rays revealed that the 
graft was consolidating. Five years later he was well. 


Discussion 

Brucellosis is not notifiable in Britain, and an accurate 
assessment of the incidence is difficult to make. In 
1971, 681 cases were reported to the Public Health 
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a b 
Fig. 2. Case 2. a, Lateral X-ray of the thoracic spine showing a partial loss of the T9-10 disc space and 
partial destruction of the contiguous aspects of the vertebral bodies. b. Three years later the lateral X-ray shows that thi 
graft has Feen incorporated and the lesion is apparently quiescent. 





a b 
Fig. 3. Case 3. a, Lateral X-ray showing narrowing of the affected disc space and erosions of the contiguous vertebral plates 
at the L5-SI level. ^, Six months later a lateral tomograph shows further evidence of erosion of the vertebral plates and an 
increase in the degree of sclerosis of the affected vertebrae. 
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Laboratory Service, though this probably does not 
include all those affected. Brucellosis in Great Britain 
is caused mainly by B. abortus, as it is endemic in 
30 per cent of British dairy herds. The incidence 
of human infection amongst farming communities 
and veterinary surgeons is therefore high. A report 
(Report, 1971) showed that there was a history of 
working with farm animals in 35 per cent of patients 
presenting with brucellosis, and a further 9 per cent 
had spent some time in a farming community. B. 
melitensis infection in this country is usually acquired 
from abroad,*as in the present Cases | and 2, although 
there are occasional reports of the species being grown 
from imported cheeses. 

In 1967 the first steps were taken to eradicate the 
disease from this country, but it is so widespread that 
this will take some time. Brucellosis in Scandinavia 
has been significantly controlled, particularly in 
Sweden, where it has been eradicated (Bjorkman and 
Bengston, 1962). 

After initial exposure to brucella organisms an 
acute febrile iliness usually follows an incubation 
period of 2-3 weeks. Occasionally, this may be as long 
as 6 months. The chronic disease state may arise in 
two forms, either as a chronic malaise occurring at a 
variable interval after the acute illness, or as the 
typical undulant fever. In the latter, there is frequently 
no preceding history of acute illness and the patient is 
liable to recurring bouts of fever and fatigue. 

Bone involvement is the most frequent complication 
of chronic brucellosis. Jaffe (1972), reviewing the 
subject, quotes an incidence range of 2-70 per cent 
according to different authors. The largest series of 
patients affected by brucella was reported by Ganado 
and Craig (1958) from Malta. Of 6301 cases resulting 
erom B. melitensis infection, 698 had bone or joint 
involvement, an incidence of 9 per cent. Spink (1956) 
quoted an incidence of 10 per cent bone and joint 
involvement in brucellosis from a series of cases 
infected mainly by B. abortus. The spine is the 
commonest site of bony brucellosis, and in the 
Maltese series 18 per cent of cases of bone involvement 
occurred in this region. Spinal involvement usually 
commences as an intervertebral disc infection, which 
leads to a contiguous osteomyelitis. The lumbosacral 
region is involved in 60 per cent of cases, the thoracic 
spine is the next most commonly affected region and 
the cervical spine is onlv rarely involved. Occasionally, 
the destruction is very extensive, and may involve 
different regions of the spine at the same time. This 
is seen particularly. with the more destructive B. 
melitensis. 


Symptoms 

Patients may complain of the general symptoms of 
brucellosis, the most noticeable being sweating, 
malaise, anorexia and weight loss. Many patients with 
chronic brucellosis become depressed and anxious 
about their symptoms and, in consequence, they tend 
to exaggerate any complaints. This leads to the 
unwary clinician regarding the patient as neurotic 
before adequate investigations have been carried out. 
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Large joint arthralgia and backache are described by 
up to 15 per cent of patients with chronic brucellosis, 
and although only a few of these develop clinical bone 
infection, any patient giving a recent history of 
brucellosis and presenting with backache should 
always be investigated, 

Localized pain, often severe, 1s the first symptom of 
bone involvement and is usually relieved. by rest, 
Root irritation, due either to the inflammatory 
response or to mechanical factors, commonly occurs, 
particularly with B. melitensis infection, and frequently 
leads to an initial diagnosis of prolapsed intervertebral 
disc. The less invasive B. abortus may give rise to very 
few symptoms, and presents a considerable diagnostic 
problem. 

On examination the finding of enlargement of the 
lymph nodes, liver or spleen is helpful, but many 
patients with chronic brucellosis have no abnormal 
physical signs. Affected patients, particularly those 
due to B. abortus, do not always exhibit the classic 
pyrexia and, indeed, may be apyrexial. 


Investigations 

The haemoglobin level may be lowered as a result of 
the prolonged infection; however, the erythrocyte 
sedimentation rate is frequently unchanged, and only 
rarely are high values seen. In assessment of con- 
valescent cases the sedimentation rate may be mislead- 
ing for the same reason. However, it is of obvious 
significance if the level had been previously raised, as 
in the present Case 3. The white cell count is also 
unhelpful, as frequently the total count is normal. 
Indeed, it is most unusual to demonstrate a count in 
excess of 12 000/mm*. This is well illustrated by the 
cases described here. | 

The finding of brucella organisms on blood culture 
is diagnostic, and several cultures should always be 
taken. At the Royal National Orthopaedic Hospital 
3 blood cultures per day are taken for 3 consecutive 
days, as experience has shown that they are most likely 
to be positive when taken immediately before a 
febrile episode. Wilson and Miles (1964) assessed the 
incidence of positive. blood cultures in systemic 
brucellosis as being 10-20 per cent. However, the 
incidence is less in cases of bone involvement, as the 
majority of organisms have become intracellular. 

In requesting blood cultures it is important to stress 
that brucellosis is being considered, for three reasons: 
first, the culture should be incubated for a full 6 weeks 
before being discarded, as B. abortus particularly is 
slow to develop; secondly, the culture should be 
incubated in an atmosphere of 10 per cent CO, this 
favours the growth of all species, and B. abortus is 
dependent on a raised level of CO,; thirdly, there have 
been cases of contamination of laboratory workers 
with brucellosis, and staff should be warned of the 
possibility when handling specimens. B. melitensis is 
more easily cultured than B. abortus, and it is interest- 
ing to note that of the 2 cases with positive blood 
cultures, both were due to B, melitensis. 

Material removed at operation should always be 
cultured, but there is often no growth as patients 


have usually been taking antibiotics prior to surgery. 
This was n&ted in both the surgical cases reported 
here. Occasionally, organisms will be found in the 
debris from a thick-walled abscess, despite antibiotic 
therapy. 

There are three main serological tests that may 
be performed: the direct saline agglutination test, 
Coombs’ test and the complement fixation test. 

Antibodies are usually present by the time the 
condition presents, initially of the IgM macromolecule 
group; the smaller IgG antibodies are also found in 
the early stages. Typically, B. abortus produces a 
smaller antibody response than the other two species. 

The direct agglutination test is usually positive in 
high dilutions during the acute phase, and is the most 
important serological test in a patient with suspected 
acute brucellosis. However, in the chronic phase the 
level of gamma-globulins may fall below the level at 
which they may be detected by agglutination tests. 
The prozone phenomenon, in which agglutination is 
absent at the lower dilutions but present in higher 
dilutions, makes it mandatory that high dilutions are 
tested. 

The Coombs' test will detect all types of antibodies 
in the gamma-globulin range, and the complement 
fixation tests detects IgG antibodies, and thus the 
presence of active infection. Both these tests are more 
helpful in the diagnosis of bony brucellosis than the 
direct agglutination test. Very rarely, patients may 
have brucellosis with positive blood cultures and 
negative serology (Payne, 1974). 

The diagnostic level of antibody titres is hard to 
assess, as a particular feature of human brucellosis is 
the amount of subclinical infection giving rise to 
raised antibody levels. High titres may be found in 
30 per cent of dairy farm workers and up to 90 per 
cent of veterinary surgeons, predominantly in the 
young adult male group. The seropositive state can 
persist for up to 4 years after contact ceases, often 
very high levels being reached (Henderson and Hill, 
1972). 

The serological diagnosis of brucellosis of bone in 
patients who have been known to suffer from acute 
brucellesis is also difficult, because of the slow rate of 
decline of the antibody levels. In both these groups 
the demonstration of a rise and fall in the antibody 
titres, as in Case 1, is significant. However, Farrell et 
al. (1975) concluded that there is no reliable sero- 
logical test that indicates the presence of active 
brucellosis, and that diagnosis should rest on the 
clinical findings. Therefore, if brucellosis infection of 
bone is suspected, despite inconclusive investigations, 
a therapeutic trial is indicated. 

Repeated subclinical infections may lead to a hyper- 
sensitive state, where patients who are in regular 
contact with brucellosis complain of brief febrile 
attacks. However, there is never any evidence of 
bone involvement in these cases. The brucellin skin 
test is unhelpful in making a diagnosis, as it is merely 
evidence of hypersensitivity. It may also lead to the 
production of antibodies which give false serological 
results, 
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Radiographic examination is helpful, particularly 
if tomography is used. It is important to note that 
changes may be late in appearing--often up to 3 
months after the onset of symptoms. This is seen 
particularly with B. abortus. The early changes 
consist of a mild osteoporosis of the contiguous 
vertebrae, leading to anterior vertebral plate erosions. 
The changes, once established, progress rapidly and 
the healing phase is marked by dense sclerosis of the 
invalved bone and the appearance of the so-called 
'parrot-beak' osteophytes. 

Paravertebral shadows should alway$ arouse the 
suspicion of abscess formation. In brucellosis, para- 
vertebral abscesses are uncommon, and when present 
are usually small. Kelly et al. (1960), reviewing 17 
patients with spinal brucellosis, found only 2 cases 
with paravertebral abscesses. 

Bone scanning, first described by Bauer and 
Wendeberg in 1959, is helpful in diagnosis as an 
addition to radiographic studies. It is current practice 
at the Royal National Orthopaedic Hospital to scan 
all patients with suspected infective spondylitis, using 
?"Tc" polyphosphate. The areas of increased uptake 
on a scan are non-specific, resulting from either 
increased blood flow or increased bone turnover. With 
improvements in technique and interpretation, it is 
now possible to detect early lesions in the absence of 
significant radiological signs, and to gain an accurate 
picture of the extent of involvement. The scan is not 
reliable in determining soft Ussue involvement, for 
example paravertebral abscess formation. 

Recent advances in needle biopsy of vertebral 
lesions under image intensification have yielded 
promising results. This comparatively simple pro- 
cedure permits the aspiration and culture of materia! 
from the diseased area at an early stage in the investi- 
gations, before antibiotic therapy is commenced. 
Particularly in brucellosis, where initial conservative 
management Is encouraged, this technique should gain 
in popularity. 

The main problem in the diagnosis of brucellosis of 
the spine is the differentiation from tuberculosis, 
Social and environmental history is important, and 


X-rays are helpful. The infection in tuberculosis of 


the spine commences in bone, and the radiographic 
changes appear much earlier than in brucellosis, The 
osteoporosis is more marked, and the destruction 
more severe, particularly in comparison with B. 
abortus infection. The proliferative changes that 
appear in the healing phase are not seen in tuber- 
culosis. Paravertebral abscesses are found in approxi- 
mately 30 per cent of tuberculous cases, and the 
incidence of vertebral collapse is also higher. A 
negative Mantoux or Heaf test is obviously helpful, 
but a positive result is not conclusive for tuberculosis. 
Pvogenic infection of the spine is more acute in onset 
with a high fever and rigors, and there is usually à 
significant leucocytosis. 

There may be confusion in the early stages with a 
prolapsed intervertebral disc. However, once bony 
changes develop on radiographic examination, this 
may be excluded. 
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Treatment 
The treatment is primarily conservative: immobiliza- 
tion, analgesics and antibiotics. In osteomyelitis it is 
important that the antibiotic will achieve high con- 
centration in bone. Initial treatment should consist of 
tetracycline 2-3 g daily in divided doses combined 
with streptomycin 1 g intramuscularly daily. This is 
continued for 3 weeks, and in chronic brucellosis the 
treatment should continue in the form of tetracycline 
2 g daily until there is clinical and serological evidence 
of a cure. It is Interesting to note that in Case 2, the 
initial treatMent was with tetracycline only and a 
recurrence occurred. Sulphonamides may be added to 
the régime, as in Case 3, but there is little evidence 
that this improves the recurrence rate. More recently, 
there has been interest in the use of trimethoprim 
(Daikos et al, 1973). However, the clinical results 
have not lived up to pharmacological expectations, 
and it must be regarded as a useful second line drug. 
Chloramphenicol is also effective against brucella 
organisms, but is seldom used on account of its 
toxicity. Steroids are contraindicated in the manage- 
ment of bony infection. due to brucellosis. Para- 
vertebral abscesses usually respond to antibiotic 
therapy, and there is evidence that this occurred in 
Cases | and 2. 

Surgery is indicated in the presence of certain 
complications. These include evidence of spinal 
instability or progressive collapse. Though unusual in 
B. abortus infections, these are seen particularly with 
B. melitensis. 

Failure to respond to antibiotics is a further indica- 
tion for surgery, particularly if there is cord com- 
pression. Ganado and Craig (1958) reported this 
complication in 7 per cent of cases due to B. melitensis. 
eCompression is usually due to bony collapse or the 
presence of pus and granulation tissue. Occasionally, 
a thick-walled paravertebral abscess will fail to respond 
to antibiotics and operative drainage should be 
performed. Commonly, the organisms may be 
cultured from the pus in these cases. 

The recurrence rate in acute brucellosis is approxi- 
mately 20 per cent after 1 year (Spink, 1956). However, 
in spinal brucellosis the results of antibiotic therapy 
and timely surgical intervention are excellent, and 
recurrences are rarely seen. The good antibiotic 
response is surprising, as many of the organisms are 
intracellular in the chronic disease and therefore not 
affected by antibiotics, Intracellular persistence of the 
organism may account for the cases which fail to 
respond to antibiotic therapy and require surgical 
débridement. It is also apparent that some cases of 
bony brucellosis respond spontaneously as the natural 
history of the disease process comes to an end. 
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Fluid-filled intestinal obstruction 


A. N. KINGSNORTH* 


SUMMARY 

Three cases of intestinal obstruction are described in 
which the diagnosis was delayed because of the absence 
of gas in the bowel. The obstructed bowel was entirely 
fluid-filled and so abdominal distension was not mark ed, 
peristaitic sounds were not accentuated and the abdo- 
minal X-rays did not show air-fluid levels. 


THE diagnosis of intestinal obstruction is usually made 
from a history of colicky abdominal pain and vomiting, 
clinical findings of abdominal distension, increased 
peristaltic sounds and an intestinal succussion splash 
and multiple air-fluid levels on erect abdominal 
X-rays. vss 

These signs depend on the presence of a mixture of 
air and fluid in the obstructed bowel: rarel y, the bowel 
contains no air, and the history and clinical and X-ray 
findings have unusual features that can delay the 
correct diagnosis. Three such cases are preserited here. 


Case reports 

Case 1: A 62-year-old woman presented with a 48-hour history 
of constipation, colicky central abdominal pain and vomiting. 
She appeared mildly dehydrated, her pulse rate was 84 and she 
was apyrexial. Her abdomen was not distended. but a slightly 
tender, ill-defined mass was palpated in the left side of the 
abdomen and bowel signs were not increased. There was an 
abdominal scar of 4 previous operation in the lower midline, 
through which gynaecological surgery of uncertain nature had 
been performed 7 vears earlier. 

Erect abdominal X-rays showed a homogeneous opaque 
background, some air-filled small bowel and two air-fluid 
levels (Fig. 1). ` 

A diagnosis of diverticular disease was made and con- 
servative therapy was started, without improvement. Repeat 
abdominal X-rays 24 hours later showed multiple small bowel 
air-Huid levels. 

At laparotomy a duodenal volvulus was found around an 
adhesion band. The band was divided and the obstructed 
closed loop was found te be causing fluid-filled obstruction of 
almost tre entire small bowel by pressure on the terminal 
ileum. The bowel was not strangulated. and the patient made 
an uneventful postoperative recovery. 


Case 2: A 33-year-old woman presented with a 14-hour history 
of colicky central abdominal pain and vomiting, with no recent 
alteration of bowel habit or weight loss. She had a 15-year 
history of ulcerative colitis treated medically. She had had no 
previous abdominal surgery. She was dehydrated, her pulse 
rate was 96 and she was apyrexial. There was some tenderness 
on palpation over the descending colon. A succussion splash 
could be heard in the epigastrium, but the abdomen was not 
distended and there were only occasional bowel sounds. 

Erect abdominal X-rays showed a homogeneous background 
and one air-fluid level in the small bowel (Fig. 2). 

The patient was treated with intravenous fluids and naso- 
gastric. suction, without improvement. Repeat abdominal 
X-rays 24 hours later showed no change from those taken 
previously. 

Laparotomy was performed at which the small bowel was 
found to be fluid-filled throughout its length and there was an 
obstructing carcinoma ef the transverse colon. This was 
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resected and the patient made an uneventful recovery. Procto- 
colectomy and ileostomy were performed | month later. 
+ 


Case 3:°A 25-year-old man presented with an 8-hour history 
of colicky central abdominal pain and vomiting, his bowels 
having.recently functioned normally. He had a IO-vear history 
of Crohn's disease, diagnosed when he had had an appen- 
dicectomy. This had been followed by resection of his terminal 
ileum and right hemicolon 6 months later for recurrent regional 
enteritis. Since that time, he had been in hospital three times, 
He had had a laparotomy and division of adhesions 8 years 
previously, an episode of small bowel obstruction treated 
conservatively 5 years previously and resection of his ileocolic 
anastomosis for recurrent Crohn's disease 4 months prior to 
this admission. after having had three short-lived episodes of 
subacute obstruction. 

His appetite was good and he had gained weight since his 
last admission. He was dehydrated, his pulse rate was 78 and 
he was apyrexial. There was slight generalized abdominal 
tenderness. His abdomen was not distended and his bowel 
sounds were sparse and not obstructive in nature. 

Erect abdominal X-ravs showed a homogeneous opaque 
background obscuring the psoas shadows and only one air- 
fluid level (Fig. 3). 

He was treated conservatively with intravenous fluids and 
nasogastric suction. His clinical condition and repeat abdo- 
minal X-rays had not changed 24 hours later. These radio- 
logical appearances were thought to resemble ascites, and a 
peritoneal tap was performed which produced a flow of thin 
greenish straw-coloured fluid. A litre of this was tapped from 
the peritoneal cavity over the next 24 hours, and there was a 
temporary improvement in the patient's condition. The 
catheter was left in place on continuous drainage, but there- 
after the volume of fluid coming out of the abdomen was small. 
In the next 72 hours classic signs of small bowel obstruction 
developed and laparotomy was performed. 

The paracentesis catheter was found to have entered the 
small bowel, which at this point was adherent to the peritoneum. 
Examination of the small bowel showed grossly dilated loops 
and a band adhesion across the distal ileum which was divided. 
There was no evidence of Crohn's disease. The patient's post- 
operative recovery was uneventful. 


Discussion 

Williams (4962, 1964) reviewed the X-rays of 300 cases 
of small bowel obstruction, and in 6 per cent found 
that there was little or no gas present in the intestinal 
loops. Two-thirds of these cases represented non- 
strangulated obstruction. 

The 3 cases presented here illustrate the history, 
clinical findings and X-ray appearances found in 
intestinal obstruction when the bowel is fluid-filled 
and contains little air, 

The signs differed markedly from those expected 
when air and fluid are present together, and led to a 
delay in diagnosis. There was no abdominal d istension 
or hyperactive bowel sounds. Erect abdominal! X-ràvs 
did not show multiple air-fluid levels, but instead a 
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Fig. 1. Case 1. Abdominal X-ray showing a homogeneous 
opaque background, some air-filled small bowel and two 
air-fluid levels. 





Fig. 2. Case 2. Abdominal X-ray showing a homogeneous 
opaque background and one air-fluid level in the small 
bowel. 


homogeneous opaque background. In the absence of 
air-fluid levels the X-ray diagnosis depends on the 
recognition of soft tissue densities caused by these 
fluid-filled loops, but in the 3 cases described here the 
homogeneous opaque background obscured these 
appearances. 

A further radiological sign not seen in these cases, 
but which has been described in fluid-filled intestinal 
obstruction by Frimann-Dahl (1960) and Williams 
(1964). is called the 'positive stretch' sign. A series of 
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Abdominal X-ray showing a homogeneous 


Fig. 3. Case 3. 
opaque background and one air-fluid level. 


small gas bubbles (or opaque granules of contrast 
medium) are seen trapped beneath the stretched 
valvulae conniventes. 

Early diagnosis of fluid-filled obstruction is impor- 
tant, as strangulation (Frimann-Dahl, 1944) cannot 
be differentiated from simple obstruction on clinical 
or X-ray findings. If there is any reasonable doubt 
about the diagnosis, then the patient should swallow a 
small amount of Gastrografin and be X-rayed after 
lying on his right side for a short time to assist gastric 
emptying. Frimann-Dahl (1955) has emphasized the 
safety of this technique, and in a series of 445 cases of 
small bowel obstruction attributed the low mortality 
to the early diagnosis gained by this procedure. In 
strangulation (Vest, 1962) there is poor emptying of 
contrast medium from the stomach and it may not 
pass beyond the duodenum. In non-strangulating 
obstruction, dilated fluid-filled loops with stretched 
valvulae conniventes are clearly seen once contrast 
medium has opacified the interior of the bowel and 
demarcated it from the peritoneal cavity (Frimann- 
Dahl, 1973). 
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The effects of Corynebacterium parvum and surgery on 
the Lewis lung carcinoma and its metastases 


TESSA E. SADLER AND J. E. CASTRO* 


SUMMARY 

The effects of Corynebacterium parvum on the mouse 
primary Lewis lung carcinoma and its metastases were 
studied. C. parvum was given at the same time as. sub- 
cutaneous inoculation of tumour or in combination with 
surgical excision of the primary after 10 days’ growth. 

When intravenous C. parvum was given at the same 
time as tumour there was a reduction in the primary 
tumour growth rate. There was a similar reduction in 
growth if the drug was given intravenously 7 days after 
tumour inoculation. Intraperitoneal and subcutaneous 
administration of C. parvum had no effect on the 
primary tumour. 

The number of pulmonary metastases were signifi- 
cantly reduced after intravenous or intraperitoneal C. 
parvum given at the same time as tumour. When C. 
parvum and surgery were combined and C. parvum was 
given not more than 2 days before operation there was 
only a slight reduction in metastases, but when the 
injection was given intravenously or intraperitoneally 
3-4 days before operation the number of metastases 
was significantly reduced. Subcutaneous administration 
of C. parvum had little effect on metastases. 

There was no difference in the number of metastases 
if C. parvum-treated mice were killed after 21 or 28 days. 
C. parvum given on the same day as surgery was more 

* effective if tumour excision was performed before day 
10 when the metastases were less well established. 

It was concluded that in well-defined conditions C. 
parvum is effective against metastases of the Lewis lung 
carcinoma. 


CORYNEBACTERIUM PARVUM is a potent stimulator of 
the reticulo-endothelial system. There is evidence to 
suggest that it acts as an adjuvant, increases macro- 
phage activity and depresses cell-mediated immunity 
(Scott, 1972, 1974; Howard et al., 1973; Castro, 
1974a). It has been shown to have powerful anti-tumour 
effects, it retards the growth of subcutaneous and 
intraperitoneal tumours in mice (Woodruff and Boak, 
1966; Halpern et al., 1966; Smith and Scott, 1972; 
- Castro, 1974b) and significantly reduces the number 
of nodules observed in the lungs after the intravenous 
injection of tumour cells (Milas and Mujagić, 1972; 
Bomford and Olivotto, 1974). The Jatter evidence and 
that of Currie and Bagshawe (1970) suggest that C. 
parvum treatment is most effective against a small 
number of tumour cells. Therefore, we decided to 
study the effect of C. parvum treatment on naturally 
occurring tumour metastases in mice. 
The tumour studied was the Lewis lung carcinoma 
which when grown subcutaneously always metasta- 
sizes to the lungs (Simpson-Herren et al, 1974). 
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Initially, the growth of the primary tumour and 
number of metastases were investigated when C. 
parvum was given at the same time as tumour implanta- 
tion. Àn attempt was also made to simulate the clinical 
condition where metastases are observed after excision 
of a primary tumour. To do this C. parvum was given 
at the same time as or before excision of the primary 
tumour after 10 days’ growth. 


Matertals and methods 


Animals 

Age-matched female C57B1/10ScSn mice obtained 
from Olac (Southern) Ltd were used throughout 
these studies. 


Tumour 

The Lewis lung carcinoma was implanted sub- 
cutaneously as a 0:1ml homogenate in the lower 
flank. It is an epidermoid tumour which originated 
spontaneously as a carcinoma of the lung of a female 
C57/B1 mouse at the Wistar Institute in 1951 (Sugiura 
and Stock, 1955). For each animal two diameters of 
the primary tumour were measured twice weekly and 
the mean diameter calculated. 

Excision of the primary tumour on day 10 was 
carried out surgically under ether anaesthesia. A wide 
Margin of skin surrounding the tumour, and the 
underlying part of the peritoneal wall if obviously 
invaded by tumour, was excised. Mice which later 
showed evidence of primary tumour regrowth were 
not included in this study, but the effect of C. parvum 
treatment on recurrence was analysed. 

Macroscopic surface lung metastases were counted 
21 (or 28) days after tumour implantation, after 
staining the lungs by inflation with a dilute solution 
of indian ink and fixation in Fekete's solution (Wexler, 
1966). The numbers of metastases in the different ex- 
perimental groups were compared by Student's t-tests. 


Corynebacterium parvum 

A formalin-killed suspension of C. parvum (Wellcome 
batch PX374, 7 mg dry weight/ml) was used. It was 
administered intravenously (i.v.) as 0-066 ml diluted 
to 0-2 ml with normal saline, intraperitoneally (i.p.) 
as 0-1 ml or subcutaneously (s.c) as 0:1 ml. Con- 
trol groups received no C. parvum. 


Histology 
The histological appearances of tumours from these 
animals were compared by an independent observer 
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by examination of sections stained with haematoxylin 
and eosin. 


Spleen and liver weights 

Mice were given C. parvum i.v. and killed in groups 
of 6 from days 0 to 7. The whole body, spleen and 
liver weights were determined for each mouse. 


Results 

The effect of C. parvum on s.c. grown Lewis lung 
tumour was determined. C. parvum was administered 
i.v., Lp. or s.c. to three groups of 9 mice on the same 
days as tumour inoculation. When compared with a 
group of 9 untreated control mice (no significant 
differences in primary tumour growth or metastases 
were found between untreated mice and those 
receiving saline Lv., i.p. or s.c.) i.v. injection reduced 
the growth and weight of the primary tumour (P = 
0:01 on day 21) (Fig. 1). No significant effect on 
tumour growth was found after i.p. or contralateral 
s.c. injection. 

When C. parvum was given i.v. 7 days after tumour 
inoculation to a group of 12 mice, when the mean 
tumour diameter was already lcm, there was a 
notable slowing of tumour growth 6-8 days later 
(Fig. 2). By day 21 there was a significant diflerence 
(P = 0-001) between the tumour size of treated and 
control mice. 

A histological comparison was made of primary 
tumours taken on day 21 from animals which had 
received C. parvum i.v., i.p. or s.c. at the ume of 
tumour implantation and of tumours taken on day 
10 from animals which had received C. parcum from 
| to 4 days before day 10. No histological differences 
were found except that tumours from control and s.c. 
treated animals tended to be larger and more necrotic. 

When C. parvum was given i.v. or i.p. on the same 
day as tumour inoculation there was a significant 
reduction (P = 0:001) in the number of metastases 
observed on day 21 (Table I). No significant effect 

vas found after s.c. C. parvum. 

The effect of combined C. partum treatment and 
surgery on pulmonary metastases was studied. The 
primary tumour was excised on day 10 and C. parvum 
was given i.v., i.p. or s.c. on day 6, 7, 8, 9 or 10. At 
least two experiments were performed for each day 
with 5-9 mice in each group. The mean number of 
metastases for each group of mice together with the 
standard deviation is shown in Table H. The number 
of metastases varied with each tumour passage but 
there was a good correlation between the results of 
separate experiments for the same day. 

On each of the days C. parvum was most effective 
when given i.v. or i.p. There was little effect after s.c. 
injection. C. parvum had the greatest anti-metastatic 
effect when given i.v. 3-4 days before excision of the 
primary tumour (P = 0-1-0-001). Indeed, 2 mice in 
this experimental group showed no evidence of 
metastases. Intraperitoneal injection at this time was 
slightly less effective (P — 0-01). C. parvum was least 
protective when given 1 day before or immediately 
after excision of the primary tumour. 
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Fig. 1. Effect of C. parcum given i.v.. ip. or s.c. on the 
growth of the primary Lewis lung tumour. Each point 
represents the mean of 9 mice, with vertical bar denoting 
the standard error. 
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Fig. 2. Effect of C. parcum given i.v. 7 days after inoculation 
of tumour on the growth of the primary Lewis lung 
carcinoma. Each point represents the mean of 12 mice, with 
vertical bar denoting the standard error. 


Table I: EFFECTS OF C. parvum GIVEN AT THE 
SAME TIME AS TUMOUR INOCULATION O^ 
PULMONARY METASTASES 


Mo, ol metastases 





Group No. of mice (mean « s.d.) 
Untreated 9 24 10:0 
C. parvum i.v. 9 A MS* 
C. parcum i.p. 9 A pa” 
C. parvum s.c. 9 18 «10:0 


* P= 00L 
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Fig. 3. Whole body, spleen and liver weights of mice 0-7 
days after i.v. C. parvum. Each figure is the mean from 

6 mice with vertical bar denoting the standard error. C(7) 
represents the value of control mice on day 7. 





Table H: EFFECTS OF COMBINED C. parvum AND 
SURGERY ON PULMONARY METASTASES 
Day No. of metastases (mean =. s.d.) MERE 
C. parcum C. parvum C. parvum C. parcum 
given Untreated i.v. i.p. S.C, 
6 13 .:. 9-0 2: LP $* 2 |-5* 22; 390 
EFA UE REL a 912097 Ale ow 
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ach figure is the mean from 5-9 mice. 
9 P= 0-001. ** P= 0-01. 
+ Tumour excised on day 10. 


Thus, C. parvum was most effective if given i.v. 
3-4 days before excision of the primary tumour. 
indeed, a similar decrease in the number of metastases 
was found in an experiment where C. parvum was 
given i.v. on day 7 and the primary tumour was not 
excised, 

In an attempt to discover whether C. parcum treat- 
ment reduced the actual number of metastases or 
merely slowed down their rate of growth, 20 tumour- 
bearing mice were given C. parvum i.v. on day 7 and 
their primary tumours were removed on day 10. 
Controls received no C. parvum. The mice were killed 
in two groups of 10 on day 21 and day 28 respectively. 
By day 28, 4 of the control and 2 of the C. parvum- 
treated mice had died. The metastases in the 28-day 
mice were much larger in size, but there was no 
difference in the number of metastases from that on 
day 21. Notably, one mouse from the 28-day C. parvum 
group appeared healthy and showed no sign of 
pulmonary metastases. 

It was considered that C. parvum given at the 
same time as operation might have a greater effect 
on ‘smaller’ metastases than those present when 
C. parvum was given on day 10. Therefore, an 
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experiment was performed where C. parcign was given 
i.v. immediately after excision of the primary tumour 
on day 7. Fifty-eight per cent of the control and 50 
per cent of the experimental mice had observable 
metastases on day 21. The mean number of metastases 
in the control group was 8 and that in the experimental 
group only 3. Thus, the mice which received i.v. €. 
parvum had on average only 37 per cent the number of 
metastases of those in the control group. 

An analysis was made of the animals in which there 
was regrowth of the primary tumour after excisional 
surgery. It was found that regrowth occurred in 20 
per cent of the control mice and those given s.c. C. 
parvum, but in only 5 per cent of the animals which 
had received i.v. or i.p. C. parvum. 

The early effects of i.v. C. parvum on spleen and 
liver weight were investigated. C. parvum was given 
to 48 mice which were killed in groups of 6 from day 
0 to 7. The whole body, spleen and liver weights were 
determined (Fig. 3). By day 7 the spleen weight had 
increased fourfold and that of the liver twofold. There 
was a notable increase of weight in both organs from 
dav 2 to 3. 


Discussion 

The Lewis lung carcinoma (Simpson-Herren et al., 
1974) was chosen as the tumour model because when 
grown s.c. it always metastasizes to the lungs. Cells 
are first released into the circulation from the primary 
tumour 6 days after implantation (James and 
Salsbury, 1974), and metastases are easily visible at 21 
davs. Macroscopic pulmonary metastases are not 
observed 10 days after tumour inoculation; however, 
if the primary tumour is excised at that time, meta- 
stases are always found at 21 days (James and 
Salsbury, 1974). 

There was a retardation in the growth of the 
primary tumour when C. parvum was given i.v. and 
at the same time as tumour inoculation. This confirms 
the anti-tumour activity of C. parrum on this (Mathé 


et al, 1973) and other solid tumours (Woodruff and 
Boak, 1966; Smith and Scott, 1972), There was no 


effect upon tumour growth after s.c. C. parcum, and 
this confirms the inferior anti-tumour effects of the 
vaccine when given by this route (Woodruff and 
Inchley, 1971; Woodruff et al., 1972). Intravenously 
administered C. parvum was also effective in reducing 
the rate of growth of a larger tumour (approximately 
i cm in diameter). 

surface metastases were counted using the method 
of Wexler (1966). Previous studies (Polissar and 
Shimkin, 1954: Wood et al., 1954) have shown that 
most pulmonary tumour implants in mice are found 
near or on the surface of the lungs, and in practice 
no metastases were observed macroscopically deep 
within the lung parenchyma. 

C. parvum given Lv. or i.p. and at the same time as 
tumour inoculation was found to be effective against 
metastases. Subcutaneous C. parvum had no effect on 
metastases. The action of C. parvum was observed in 
a situation which simulated the clinical condition 
where the primary tumour is removed surgically but 
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the patient dies from secondaries. Such metastases may 
originate from tumour cells already present at the 
time of operation or from cells released into the 
circulation at surgery (Roger et al., 1972). The primary 
Lewis lung carcinoma was excised 10 days after tumour 
inoculation. At this time early metastases may be 
present in the lungs (James and Salsbury, 1974; 
Salsbury et al.. 1974), and our studies (unpublished) 
have indicated that a number of cells is released into 
the circulation at operation. We have observed a 
shghtly greater number of metastases after the 
surgical or sham excision of the primary than when the 
tumour was left intact. 

C. partum was given from O to 4 days before 
excision of the primary tumour. On all days i.v. or i.p. 
treatment was more effective against metastases than 
s.c. treatment. When C. parvum was given i.v. Or i.p. 
just before or after tumour excision there was a 
reduction in the number of metastases on day 21, but 
it was only slight and not statistically significant. C. 
parvum treatment was most effective when given i.v. 
3-4 days before surgery. A combination of surgery 
and C. parvum treatment has been shown to inhibit 
lung metastases from a s.c. grown hepatoma in the 
rat by Proctor et al, (1973). However, in contrast to 
our findings, they found that C. parvum was only 
effective if given after surgery. 

The greater effectiveness of C. parvum against 
metastases when given 3-4 days before tumour 
excision, as found in our experimental system, might 
be because (a) time is required for C. parcum to 
become operative, (5) C. parvum treatment may be 
only effective against small numbers of cells, i.e. cells 
might be killed if alone or in very small clumps but 
not in the larger clumps which would be present in 
the lungs by days 9 and 10 or (c) C. parvum may 
inhibit the release of cells from the primary tumour. 

The last suggestion is unlikely as there was no 
histological difference between the variously treated 
tumours and there was some reduction in the number 
of metastases when C. parvum was given immediately 
after excision. of the primary tumour. Our results 
suggest that C. parvum administered i.v. does take 
time to become operative; there was an increase in the 
weights of the spleen and liver between day 0 and 7 
after i.v. injection, and this confirms previous work 
(Halpern et al., 1963). There was a sudden rise in the 
weight of both organs between days 2 and 3 and this 
correlates with the increased effectiveness of C. 
parvum treatment against tumour. Bomford and 
Olivotto (1974) found that Lv. C. parvum only 
reduced the number of nodules which occurred after 
the i.v. injection of tumour cells if C. parvum was 
given 1-4 days before tumour injection. C. parvum 
does seem to be more effective against smaller numbers 
of tumour cells. There was a greater reduction in the 
number of metastases if the primary was excised and 
C. parvum given on day 7 instead of day 10. The per- 
centage of tumour recurrence after primary tumour 
excision was only 5 per cent in animals which received 
the drug i.v. or ip., whereas there was 20 per cent 
regrowth in contro! and s.c.-treated animals. 


@. parvum and Lewis lung carcinoma 
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C. parvum given Lv. on day 7 actually reduced the 
number of metastases rather than just their rate of 
growth, as there was no increase in pulmonary 
metastases in mice killed on day 28 compared with 
those killed on day 21. A few mice were totally cured 
of tumour. 

Thus, C. parvum is effective against metastases of 
the Lewis lung carcinoma. If C. partum was given 
before excision of the primary, the greatest reduction 
in metastases was obtained when C. parcum was given 
i.v. 3-4 days before surgery. [t is possible that with 
multiple doses of C. parvum the metasfases could be 
totally eradicated, and this is under investigation. 
The evidence suggests that C. parvum is operative in 
bringing about the destruction of small numbers of 
tumour cells, and for this reason its inclusion in the 
therapy of cancer patients undergoing surgery may 
be advantageous. 
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the artery. The catheters are sterilised just 
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pack, ready to use. Even if the catheteris 
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use, it can be re-sterilised by ethylene onde 
using the new gas permeable pack. As 
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in overcoming the difficulties of embolectomy 
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The catheter is designed in every detailto | 
make emboiectomy both easier and more 
positive. The shaft is made from woven 
Terylene which gives unrivalled strength and 
flexibility along its whole length. Unlike 
plastic catheters, it won t soften in warm 
and harden in cooler conditions. The shaft is 
unique - it's precision coated to provide 
X-ray opacity over the whole length even 
without the stainless-steel stilette which 
may be used solely to control the flexibility 
of the catheter. The balloon is ultra soft yet 
strong and supple. When inflated, it adjusts 
to arterial irregularities. Such is the quality of 
the latex that the shelf-life has been 
extended to two years if stored properly. 
Gradations at 10cm intervals give an instant 
visual guide to the distance travelled along 
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Powerful output 


Solid state generators in the © 
provide sufficient power for all types of surgery. 
400 watts continuous cutting power, sufficient 
for even the most difficult underwater trans- 
urethral resection. 

400 watt pulsed coagulation power (150 watt 
mean) sufficient to deal with all normal bleeding 
points encountered, even under water. 
Individual output controls for cutting and 
coagulation allow smooth and accurate 
adjustment of output. 


Pneumatic footswitch 
To completely eliminate all electric current 








pneumatic footswitch. This provides complete 
safety where water and flammable gases 

are present. 

The footswitch gives separate control for both 
the cutting and coagulation functions. 


Optional hand control 

The © provides facilities to enable 
the use of the DIADON hand control which 
eliminates the footswitch and gives the 
surgeon complete control of the cutting and 
coagulation functions at his fingertips. 

The DIADON hand control takes the normal 
range of electrode tips and may be autoclaved 
or immersed in fluid. 


Made to HTMS 
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with the Department of Health and Social 
Security safety recommendations HTM8&. 









Limited “= 


Downs Surgical ( 


+ 


xvi Br. J. Surg. Vol. 63: April 1976 


Splenogonadal fusion 


S. TSINGOGLOU AND A. W. WILKINSON* 


SUMMARY 

The fusion between splenic tissue and the left gonad or 
the derivatives of the left mesonephros is a rare con- 
genital anomaly first described in detail by Pommer in 
1887/9 and divided into two forms by Putschar and 
Manion in 1956. 

In the first or continuous type a cord of splenic or 
fibrous tissue connects the spleen and the gonadal- 
mesonephric structures. In the second type the fused 
splenomesonephric structures have lost continuity with 
the main spleen. 

An example of the continuous form is presented and 
the previous reports are briefly reviewed. 


Case report 

A 4-year-old boy was admitted to The Hospital for Sick 
Childrer, Great Ormond Street, London, for repair of a left 
inguinal hernia. On examination, apart from micrognathia, 
the only abnormality found was a left inguinal hernia which 
was easily reducible, and the left testis was in the scrotum but 
in a higher position than normal. 

At operation the hernial sac was opened to allow the reduc- 
tion of its contents, which were found to be omentum and a 
smooth structure, reddish-blue in colour and like a finger in 
shape ard size; its proximal end extended into the peritoneal 
cavity anc its distal end was attached to the upper pole of the 
testicle by a short fibrous band (Fig. 1). It was thought that 
this cord was splenic tissue, and the abdomen was opened 
through a small left lower paramedian incision for further 
examination. It was found that this cord was attached to the 
lower pole of the spleen. The upper end of the splenic cord was 
ligated and divided close to the spleen. The cord was delivered 
from the hernial sac, which was then cleared, its upper end was 
transfixed and ligated and the distal part of the sac was 
removed. The fibrous attachment of the splenic cord to the 
upper pole of the testis was divided; it contained à single 
artery and vein which were ligated, and the cord was removed. 
The abdominal wound and the inguinal incision were closed. 
The postoperative course was uneventful, and when the boy 
was seen a year later he was well. The histological examination 
of the specimen showed normal splenic tissue. 


Discussion 

Incidence 

Fifty-four examples of splenogonadal fusion including 
the present one have been reported; 31 were of the 
continuous type, 19 were discontinuous and theremain- 
ing 4 cannot be classified because of lack of informa- 
tion. Only 4 occurred in girls. The youngest case 
was stillborn (Putschar and Manion, 1956) and the 
oldest was a 69-year-old man (Kadlic, 1943), and in 
both the splenogonadal fusion was found at autopsy; 
31 of the patients were children, and 5 of them were 
less than a month old. 

In 14 cases the anomaly was an incidental finding 
at autopsy and in 14 it was found at operation for 
inguinal hernia. In 22 patients it was found at explora- 
tion for a swelling in the inguinoscrotal region, which 
Was diagnosed preoperatively as a testicular tumour. 
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On 4 occasions (Emmett and Dreyfuss, 1943; Daniel, 
1957) the swelling was thought to be a third testicle 
and in | epididymitis (Putschar and Manion, 1956). 

In 1 case the splenogonadal fusion ĝas found at 
explorative laparotomy for menorrhagsa (Almenoff, 
1966). The splenic cord was the cause of intestinal 
obstruction in a boy of 15 years (Hines and Eggum, 
1961) because it obstructed the splenic Texure of the 
colon. In most cases the presence of sprenic tissue in 
the inguinal canal or in the scrotum did not cause any 
disturbance. Local tenderness was founc in 4 patients 
(Talmann, 1926; Bennett-Jones and St Hill, 1952; 
Putschar and Manion, 1956; Watson, 1968), and 
swelling and pain were observed in 2 patients during 
systemic infections (Kadlic, 1943; Keizur, 1952) and 
in another 2 cases during an attack of malaria 
(Osselladore, 1928; Frasson, 1942). The testis was not 
fully descended in 8 out of 20 patients wr h continuous 
splenogonadal fusion. The anomaly occurred only on 
the left side. 





Fig. 1. On the left the cord of splenic tissue is held by 
forceps. The upper end goes into the abdomin.l cavity and 
the lower end is attached to the testis. The hemial sac is 
held bv artery forceps. A piece of omentum can be seen. 


Pathological anatomy 

In the continuous type the cord may arise from the 
upper pole of the spleen, from the hilura or from the 
lower pole. The spleen is otherwise normal. The cord 
is usually composed of splenic tissue bu occasionally 
may be partly of fibrous tissue. In the discontinuous 
type the splenic tissue forms an encapsulated mass 
attached to the testicle or to the head of the epididymis; 
in | patient two masses were found (Ta mann, 1926). 
and in 2 others (Osselladore, 1928; Frasson, 1942) 
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there were three masses of splenic tissue. The splenic 
tissue in both types of the anomaly is usually normal 
histologically. In some cases fibrosis, thrombosis, 
calcification, thickening of trabeculae and deposition 
of blood pigment were found. One artery and one vein 
are usually found inside the splenic cord. 


Associated anomalies 

Only | patient with discontinuous splenogonadal 
fusion and another congenital anomaly has been 
reported. Twelve out of 31 patients with continuous 
splenogonadal fusion had other congenital abnor- 
malities, but the relevant information is lacking in 
some of the reported cases. Eight patients had severe 
deformities of the extremities: 3 had amelia of all 
the extremities (Pommer, 1887/9; Fritzsche, 1956; 
Sommer, 1958), | had amelia of the lower extremities 
(Hines and Eggum, 1961), 1 had hemimelia of all 
the extremities (Putschar and Manion, 1956), 1 had 
hemimelia of three extremities (Putschar and Manion, 
1956), | had amelia of one and hemimelia of the 
other lower extremity (Skworzoff, 1924) and the 
remaining case had amelia of the upper extremities 
and phocomelia of one lower extremity (Arnett, 
1953). Four of these 8 patients also had micrognathia 
(Pommer, 1887/9; Fritzsche, 1956; Putschar and 
Manion, 1956), and | had rectal atresia and another, 
deformity of the ears. Micrognathia was noted in the 
present patient, and in another 22 cases who also 
had cleft palate and craniosynostosis, One infant 
(Sieber, 1969) had Móbius's syndrome. Continuous 
splenogonadal fusion was found in a Siamese twin 
(Von Hochstetter, 1953/4), who also had multiple 
anomalies of the gastro-intestinal and cardiovascular 
systems. 


Embryology 

The aetiology of splenogonadal fusion or the associ- 
ated deformities of the extremities is unknown. In 
only 2 patients (Fritzsche, 1956; Sommer, 1958) were 
anomalies arising between the 5th and 6th week of 
gestation noted. About the 5th week of gestation the 
splenic anlage forms in the left dorsal mesogastrium, 
and consists of multiple small masses which join to 
form the spleen. Between the 6th and 7th week the 
splenic anlage and the gonadal-mesonephric structures 
are in very close proximity, separated only by the 
coelomic epithelium. Also at the same time the buds 
of the extremities and the cartilage of Meckel, the fore- 
runner to the mandible, are forming. A disturbance 
of embryogenesis at this time could produce anomalies 
in all these organs. The descent of the testis could pull 
down the splenic tissue and produce the splenic cord. 


Diagnosis and treatment 

Preoperative diagnosis with certainty is not possible. 
if the surgeon is aware of the anomaly, he can easily 
recognize the splenic tissue and remove it. This was 
not done in most of the reported cases (Sieber, 1969), 
and removal of the testicle as well was the result. In 
| case (Sieber, 1969) the correct diagnosis was based 
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on frozen section. In cases of continuous spleno- 

gonadal fusion, if a safe ligation can be performed 

through the inguinal wound, further abdominal 
exploration and removal of the intra-abdominal part 
are unnecessary. 
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Colitis and diarrhoea: a problem with antibiotic therapy 


J.P, BEAVIS, R.L. PARSONS AND JACQUELINE SALFIELD^* 


SUMMARY 

During a 19-month study the incidence of ciarrhoea 
and colitis was estimated in 1158 orthopaedic iapatients 
admitted to the Guy's group of hospitals. The highest 
incidence of diarrhoea followed the use of lircomycin 
(22-2 per cent), ampicillin with cloxacillin (17:2 per 
cent), clindamycin (153. per cent) and combined 
therapy with cloxacillin and tetracycline (12-5. per 
cent), There were 3 documented cases of colitis; 2 
followed lincomycin and 1 clindamycin, The mcidence 
and relationship of antibiotic-related diarrhoea and 
colitis to possible aetiological factors are discussed. In 
orthopaedic inpatients, in whom flincomycin and 
clindamycin are often the antibiotics of choice, their 
continued use appears to be fully justified by the low 
incidence of colitis. However, if a patient receiving 
treatment with either of these antibiotics does develop 
diarrhoea, the antibiotic should be discontinued 
immediately, to reduce the risk of subsequent colitis. 


PATIENTS undergoing hip replacement may receive 
prophylactic antibiotics in an attempt to reduce the 
risk of postoperative infections of the prosthesis and 
wound (Fitzgerald et al., 1973). In view of the con- 
siderable variation in the reported incidence of colitis 
in patients receiving these antibiotics (Hubbard, 1974; 
Tedesco et al, 1974; Wilson, 1974) and since 
lincomycin and clindamycin are widely ased in 
orthopaedic practice (Wilson, 1974), it was decided to 
examine the problem of diarrhoea and colitis in 
orthopaedic inpatients. The study had the following 
specific aims: 

1. To ascertain the incidence of antibiotic-related 
diarrhoea and colitis. 

2. To establish whether increasing awareness of a 
possible association of colitis and diarrhoea with 
antibiotic therapy led to an increase in the detection 
rate of these complications. 

3. To identify any predisposing factors tc colitis, 
such as the patient's sex, increasing age or the presence 
of coexisting vascular disease, that might lead to the 
development of colitis in a patient receiving anti- 
biotics. 

4. To decide whether the incidence of antibiotic- 
related diarrhoea and colitis in orthopaedic inpatients 
justified the continued use of lincomycin and 
clindamycin as prophylactic cover for procedures such 
as hip replacement. 


Patients and methods 


Period of study 
All orthopaedic admissions to the Guy's group of 
hospitals between | January 1973 and 4 August 1974 
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were reviewed. This period was chosen to fulfil the 
second objective, since there was little awayeness in the 
United Kingdom of colitis as a complication of 
lincomycin and clindamycin therapy umil the publi- 
cation of the first report at the end of 197? (Scott et al., 
1973) and a number of reports early in 1974 (Dyck 
et al., 1974; Pittman et al., 1974; Sissons et al., 1974; 
Temperley, 1974; Wells et al., 1974). 


Population studied 

The names of all NHS patients admitted under the 
orthopaedic surgeons to Guys and New Cross 
Hospitals were obtained from the admission office 
records and the ward treatment books. The sex and 
age of each patient, together with the dose and 
duration of treatment with every antibiotic received 
were recorded. The notes were then examined for 
evidence of diarrhoea and colitis. Particular care was 
taken to obtain and examine the records of patients 
who had died. 


Definition of diarrhoea and colitis 
A broad definition of diarrhoea was deliberately 
chosen. This included all cases of diarrhoea that were 
recorded, however mild: patients in whem diarrhoea 
had been mentioned in the medical and/or nursing 
notes, those in whom specific anti-diarrhoeal therapy 
had been prescribed and those whose chart showed an 
increased frequency of defaecation. 

Colitis was defined as severe diarrhoea lasting at 
least 7 days, with the changes of pseudomembranous 
colitis (Smith, 1967) confirmed by sigmoidoscopy. 





examined for evidence on these points. 


Results 


Population studied 

There were 1309 admissions between | January 1973 
and 4 August 1974. The notes of 1158 (88 per cent) of 
these patients were examined. There was considerable 
variation in the numbers admitted curing each 
4-month period ( Table 1). This was due te a reduction 
in the number of ‘cold’ admissions caused by staff 
shortages and industrial disputes. 


Incidence ef diarrhoea 

There were 58 cases of diarrhoea from all causes in the 
1158 patients (Table J). The peak age at which 
diarrhoea occurred was in the 56-60 age group 
(Fig. 1). Although there was some variation in the 
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Fig. 1. Age distribution and incidence of diarrhoea associated with antibiotic therapy in each 5-year age group. 
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Table I: NUMBER OF ADMISSIONS AND INCIDENCE OF DIARRHOEA IN 4-MONTH PERIODS 
e 


No. of No. of cases No. of cases Incidence of 
Period admissions Cause of diarrhoea of diarrhoea of colitis diarrhoea (^) Significance 
Jan.-April 1973 89 No antibiotic 2 5-6 NS 
Clindamycin I 
Other antibiotics 2 
May-Aug. 1973 306 No antibiotics 4 5-6 NS 
Clindamycin 4 I 
Lincomycin I 
Other antibiotics 8 
Sept.-Dec. 1973 317 No antibiotic 4 7-6 NS 
Clindamycin 2 
Lincomycin I , 
Other antibiotics 17 
Jan.-April 1974 291 Clindamycin 2 3-4 NS 
Other antibiotics 8 
May-Aug. 1974 155 Lincomycin 2 2 1-3 P<0-01 
Total 1158 58 3 


NS = Not significant, P>0-05. 


Table II: TOTAL NUMBER OF ANTIBIOTIC 
COURSES 


Antibiotic No. Antibiotic No. 
Penicillirs Other antibiotics 
Benzyl penicillin 10 Tetracyclines 30 
Penicillin V 17  Erythromycin 3 
Procaine penicillin 1  Lincomycin 18 
Ampicillin 42 Clindamycin 59 
Amoxycillin 1  Co-trimaxozole 62 
Cloxacillin/flucloxacillin 9  Gentamicin 6 
Magnapen* 1 Streptomycin 2 
Ampicillin + cloxacillin 145 Sodium fusidate 4 
——  Salazopyrine 1 
226 ~=Pthalylsulphathiazole 1 
Nalidixic acid 8 
Cephalosporins Nystatin 1 
Cephaloridine 15 Amphotericin 1 
Cephalothin (Keflin) 3 Colistin 2 
Cephalexin 36  Nitrofurantoin 1 
Cephradine 1 Antibiotic unknown 4 


UA 
UA 
N 
O 
tal 


Total number of antibiotic courses 484 
* Ampicillin/flucloxacillin. 


number of admissions during each 4-month period, 
apart from the last 3 months, when the number of 
admissions fell by 50 per cent, there was no significant 
difference in the overall reported incidence of diar- 
rhoea between any 4-month period. 


Incidence of colitis 

There were 3 documented cases of colitis; 2 with 
lincomycin and 1 after clindamycin. A fourth patient 
who received ampicillin with cloxacillin died of renal 
failüre after having severe diarrhoea for 1 week. 


Antibiotics prescribed 

Since many patients received more than one antibiotic 
simultaneously, the results in Tables II and HI are 
expressed as the number of courses prescribed, rather 
than the number of patients treated with each anti- 
biotic. The most commonly prescribed antibiotics 
(Fig. 2) were ampicillin with cloxacillin (145), co- 
trimoxazole (62), clindamycin (59), ampicillin alone 
(42), cephalexin (36), the tetracyclines (30), lincomycin 
(18) and penicillin V (17). 


Table UI: NUMBER OF COURSES AND INCIDENCE 
OF DIARRHOEA WITH EACH ANTIBIOTIC 


No. of Incidence 
patients of 
No.of developing diarrhoea 
Antibiotic courses diarrhoea (%) 
Single antibiotics 
Co-trimoxazole 62 l 1-6 
Clindamycin 59 9 15-5 
Ampicillin 42 4 9.5 
Tetracyclines 30 1 3-3 
Lincomycin 18 4 22:2 
Penicillin Y 18 1 6:0 
Antibiotic combinations 
Ampicillin/cloxacillin 145 25 17-2 
Ampicillin/cloxacillin/ 20 1 5.0 
co-trimoxazole 
Ampicillin/clindamycin 10 I 10-0 
Cloxacillin/tetracycline 8 1 12:5 
Total 411 48 11-7 


Relationship of diarrhoea to the antibiotic prescribed 
The numbers of antibiotic prescriptions and cases of 
associated diarrhoea are given in Table IH which 
include the 3 cases with colitis. Diarrhoea most 
commonly followed lincomycin (22:2 per cent), 
combined treatment with ampicillin and cloxacillin 
(17-2 per cent) and clindamycin (15:5 per cent). The 
incidence of diarrhoea after ampicillin alone (9-6 per 
cent) was half that with combined cloxacillin and 
ampicillin therapy (17:2 per cent). This can be 
compared with that after cloxacillin and tetracycline 
(12:5 per cent) and after ampicillin and clindamycin 
(10-0 per cent). The incidence of diarrhoea in patients 
not receiving antibiotics was 1-5 per cent. 


Discussion 

Although prophylactic antibiotic therapy now has an 
established place in clean orthopaedic surgery 
(Fitzgerald et al., 1973), the incidence of therapeutic 
complications has not so far been evaluated in this 
group. Orthopaedic patients require effective therapy 
with antistaphylococcal antibiotics such as lincomycin 
and clindamycin that penetrate bone (Parsons, Beavis 
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et al, 1975). Thus, since staphylococcal and other 
infections may complicate hip replacement (Fitzgerald 
et al., 1973), these antibiotics are more likely to be used 
in this group. Other drugs, such as sodium fusidate and 
the isoxazolyl penicillins, either are expensive or have 
not yet been shown to provide effective concentrations 
in bone. 


Population studied 

The records were examined of 88 per cent of the NHS 
orthopaedic admissions to Guy's and New Cross 
Hospitals bétween January 1973 and August 1974. 
Since the records of private patients were inaccessible, 
they were excluded from the study. The reasons for 
fluctuation in the numbers of admissions during each 
4-month period have already been given. The bimodal 
age distribution of our population was unexpected, but 
prescribing habits and the incidence of gastro- 
intestinal complications, including colitis, were not 
altered by either the age distribution or the number of 
admissions. However, between May and August 1974 
there was a significant reduction (P<0-01) in the 
incidence of diarrhoea. This finding may be related to 
the reduced number of admissions and the shorter 
duration of this final studv period. 


Incidence of diarrhoea 

In both prospective studies (Horrax, 1971; Bass et al., 
1973; Bass et al., 1974; Stewart and Cluff, 1974) and 
retrospective studies (Young, 1965) of adverse drug 
reactions, the definition of diarrhoea has proved 
difficult. In some studies (Reiner et al., 1952) the 
occurrence of diarrhoea has been recorded with no 
attempt at a definition being made. In order that as 
many cases of antibiotic-induced diarrhoea that had 
occurred were included in the results, the term 'diar- 
rhoea' as used in this studv covers all cases, however 
mild. 

The occurrence of diarrhoea in a patient receiving 
an antibiotic was classified as being due to that 
antibiotic rather than as being due to some other 
cause. Although this mav result in an overestimation 
of the incidence of antibiotic-induced diarrhoea, this 
factor would equally affect all the results. However 
well designed a study, whether prospective or retro- 
spective, there is no way in which the cause of diar- 
rhoea in a patient receiving antibiotics can be 
accurately ascertained. 1f more than one antibiotic 
was being received, then an attempt was made to 
relate the time of onset of diarrhoea to the antibiotic 
given. 

Lincomycin, clindamycin and combined therapy 
with ampicillin and cloxacillin appear to be the 
commonest causes of diarrhoea in the present series. 
The results are similar to previous reports of the 
incidence of diarrhoea following ampicillin (Horrax, 
1971; Bass et al, 1974), lincomycin (Duncan and 
Jeans, 1965; Spanknebel et al, 1967; Price et al., 
1968; Tedesco et al., 1974) and clindamycin (McGehee 
et al., 1968; DeHann et al, 1972), and would, there- 
fore, appear to represent an accurate estimate of the 
incidence of diarrhoea in this group. 
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Incidence of colitis 
The diarrhoea associated with colitis i$ commonly 
severe, frequent and prolonged (Young, 1965) and 
usually requires treatment. In the present series 
although a few mild cases of diarrhoea may have been 
overlooked, it is unlikely that a case of colitis would 
have escaped notice. Even if the occurrence of 
diarrhoea had not been recorded, it would almost 
certainly have required treatment, in which case the 
details would have been shown by the prescription 
card, The wide definition of diarrhoea can therefore 
reasonably be assumed to have included all the cases 
of colitis that occurred, even if at the time the diar- 
rhoea had been incorrectly ascribed to another cause. 
The definition of colitis used was severe diarrhoea 
lasung at least 7 days, which was associated with the 
typical appearances of pseudomembranous colitis on 
sigmoidoscopy (Smith, 1967). The incidence of colitis 
following lincomycin (11 per cent) and clindamycin 
(1-7 per cent) was very much lower than was expected 
from some of the recent case reports in the literature 
(Scott et al., 1973; Hubbard, 1974; Sissons et al., 1974; 
Tedesco et al, 1974), It is worth noting that no 
patient died from this complication. 


Aetiology of colitis 

Many theories have been suggested to explain the 
occurrence of colitis. Pseudomembranous and ulcera- 
tive colitis are both. confined to the large intestine 
(Reiner et al., 1952). It is worth remembering that 
pseudomembranous colitis was first described long 
before the discovery and development of antibiotics 
(Finney, 1893). Nowadays this condition would almost 
certainly have been attributed to antibiotics—-yet 
another example of iatrogenic disease. Lincomycin 
and clindamycin are the latest additions to a long list 
of antibiotics that have been incriminated in this 
condition. In the past several penicillins including 
ampicillin (Keating et al, 1974), streptomycin 
(Hartmann and Augevine, 1956), the tetracyclines, 
chloramphenicol (Newman, 1956) and erythromycin 
(Hardaway and McKay, 1959), novobiocin (Baden, 
1957) and neomycin (Groll et al, 1970) have been 
implicated (Altemeier et al., 1963). lt is possible that 
antibiotics may interact with local factors within the 
intestine, such as ischaemia (Markley et al., 1958), 
thrombosis (McKay et al., 1955), changes following 
intestinal surgery (Petter et al, 1954; Hale and 
Cosgriff, 1957) and obstruction (Petter et al., 1954; 
Menaker and Van Hagen, 1959). 

The number of cases (3 males aged 35, 67 and 
73 years) in this study is too small to draw any 
conclusions about the influence of factors such as age, 
sex, coexisting bowel disease or infection (Geddes, 
1974) on the likelihood of subsequent colitis after 
antibiotics have been prescribed. The relative rarity of 
colitis in older patients in the present series suggests 
that if coexisting vascular disease does play a part in 
precipitating this condition, then it is not a major 
factor. None of the patients had a history suggestive of 
vascular disease, and there were no abnormal phvsical 
findings suggesting that they had arteriosclerosis. The 


reports of pseudomembranous colitis occurring in 
younger pdtients (Goulston and McGovern, 1965: 
Sissons et al., 1974; Tedesco et al., 1974) confirm that 
this condition is by no means restricted to the elderly. 
There is some evidence to suggest that the severity of 
colitis may be reduced by stopping antibiotic treat- 
ment immediately after the development of diarrhoea 
(Benner and Tellman, 1970). 


Conclusions 

The overall incidence of antibiotic-related diarrhoea 
in this group of orthopaedic inpatients was 4:9 per 
cent. The antibiotics most commonly associated with 
diarrhoea were lincomycin, ampicillin with cloxacillin 
and clindamycin. The incidence of diarrhoea in 
patients not receiving antibiotics was 1-5 per cent. Out 
of a population of 1158, there were 3 cases of colitis. 
When these are related to the total number of courses 
of each antibiotic prescribed, the incidence of colitis 
following lincomycin was If per cent and after 
clindamycin 1-7 per cent. 

Comparison of the results of the first 12 months with 
those of the last 7 months of the study showed no 
significant difference in the incidence of diarrhoea and 
colitis. Thus, the increased awareness of these 
problems following the crop of case reports of 
lincomycin and clindamycin-related colitis did not 
produce any apparent increase in the incidence of 
either colitis or diarrhoea. 

No predisposing factors to the development of 
pseudomembranous colitis were found. 

In view of the proved efficacy of lincomycin and 
clindamycin in preventing postoperative infections in 
patients undergoing total hip replacement, a continued 
policy of prophylactic therapy with these antibiotics 
is fully :ustified by these results. 

Althcugh a statistically significant fall in the plasma 
concentration of clindamycin follows cholestyramine 
and clindamycin (Parsons, Paddock and Hossack, 
1975), this reduction does not impair the clinical 
efficacy of clindamycin. This point is practically 
important since cholestyramine can cure pseudo- 
membranous colitis. caused by lincomycin. and 
clindamycin (Burbige and Milligan, 1975). 
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Fatal pseudomembranous enterocolitis following 


clindamycin therapy 
T. E. B. DANE AND E. G. KING* 


SUMMARY 

A fatel case of pseudomembranous enterocolitis 
following oral and parenteral clindamycin therapy is 
presented, Interesting features in this case are involve- 
ment of the small bowel and complete sparing of the 
large bowel distal to a defunctioning | transverse 
colostomy. The significance of the absence of disease in 
the defunctioned bowel is discussed in terms of aetiology 
and diagnosis of pseudomembranous enterocolitis, 


A CASE is reported of pseudomembranous enterocolitis 
occurring after oral and = parenteral clindamycin 
therapy in a patient who had undergone resection of 
the sigmoid colon for diverticular disease with a 
protecting transverse colostomy prior to starting 
clindamycin therapy. At autopsy the  pseudo- 
membranous enterocolitis involved the ieum and 
large bowel proximal to the colostomy, but the colon 
distal to the colostomy was normal. No previous 
report nas been found of either small bowel involve- 
ment or sparing of the bowel distal to a defunctioning 
colostomy in pseudomembranous enterocolitis associ- 
ated with clindamycin therapy. 


Case report 

A 54-year-old white male was admitted for surgical treatment 
of colonic diverticular disease. He had suffered intermittent 
attacks of left-sided abdominal pain with mucous diarrhoea 
for 12 years, but the severity and frequency of these attacks 
had increased during the 6 months before admission. Barium 
enema examination demonstrated marked diverticular disease 
involving the lower descending and sigmoid colon, and a small 
projection of barium outside the mucosal border of the 
sigmoid colon indicated a small intramural abscess. Pre- 
operative estimations of haemoglobin, leucocytes, platelets and 
serum urea and electrolytes were all within normal limits. 
Bowel preparation with mechanical evacuation, succinyl- 
sulphath:azole (1-32 by mouth 4-hourly) and neomycin 
sulphate (1-0 g by mouth 4-hourly) was performed for 5 days 
preoperatively. 

At operation 10 cm of diseased bowel at the Junction of the 
descending and sigmoid colon were resected with two-layer 
end-to-end anastomosis of the colon. A small abscess cavity 
‘(2em in diameter) was opened during mobilization of the 
diseased colon, and because of this the patient was given 
300 mg clindamycint intravenously and the anastomosis was 
protected by dividing the transverse colon and establishing the 
proximal end as an end colostomy. The pus collected from the 
abscess subsequently cultured a mixture of Gram-negative 
bacteria which were all sensitive to clindamycin. 

Initial postoperative progress was satisfactory and clinda- 
mycin therapy was continued for 6 days (150 mg i.v. 4-hourly 
for 4 days and 300 mg orally 6-hourly for 2 days). Tempera- 
ture, appetite and colostomy function were all normal until the 
eleventh postoperative day, when the patient vomited his 
supper for no apparent reason. Four hours later he complained 
of severe abdominal pain and vomited again; his temperature 
was 37-6 °C, pulse rate 100/minute and blood pressure 18:6/ 
10-6 kPa (140/80 mm Hg), his abdomen was slightly distended 
and diffusely tender and bowel sounds were reduced. This 


a 


was attributed to 
stravenous fluid 


deterioration in. the patient's. condition 
intraperitoneal sepsis with septicaemia. F 
therapy and nasogastric intubation were @istituted, blood 
culture (subsequently yielded Bacteroides fragilis on culture), 
leucocyte count (7 =< JO?/litre--7000/ mm?) end blood urea 
estimation (8:17 mmol/litre-—49 mg per cent! were performed 
and antibacterial therapy was started ussng clindamycin 
(450 mg Lv. 4-hourly) and kanamycin sulphate (500 mg i.m. 
12-hourly). A plain X-ray of the abdomer showed diffuse 
haziness but no evidence of intestinal obstruction. During the 
next 48 hours there was no change in the patient's condition, 
but a catheter inserted into the colostomy stoma drained 
1-9 litres of thin brown fluid containing yellow particulate 
matter. 

On the fourteenth postoperative day tne patient was 
admitted to the intensive care unit; at this time he had hypo- 
perfusion, relative hypoxaemia, poor urine output and a com- 
pensated metabolic acidosis. His temperature was 1640 C, 
pulse rate 120/minute, blood pressure 18/106 kPa (140; 
80 mm Hg), central venous pressure less thar (^67 kPa (5 crm 
H,O). leucocyte count 7-9 « 10"/litre (7900/ram"*) and blood 
urea 21-2 mmol/litre (128 mg per cent). Treaiment continued 
with assisted ventilation, expansion of the circulating fluid * 
volume, clindamycin (450 mg iv. 4-hourly) and gentamicin 





sulphate (7Omgi.v. 8-hourly). This treatment restored 
peripheral perfusion, urine output and nermal acid/base 


status, but continuing infusion of large volumes of fluid was 
necessary to maintain the improvement. The abdomen became 
more distended and remained tender and bowel sounds were 
absent. The colostomy drained large volumes (over L5 litre; 
day) of thin brown fluid containing yellow particulate matter. 
A peritoneal tap yielded 2-5 litres of straw-coloured fluid 
containing many polymorphonuciear leucecytes, bul waw 
sterile on culture. Barium enema examination via the rectum 
showed an intact normal bowel extending to the closed end of 
the transverse colon, but barium introduced inco the colostomy 


stoma revealed a diffusely abnormal mucosal pattern in the 
proximal colon, caecum and terminal ileum “Fig. 1). At this 
time (sixteenth postoperative day) the patient remained. iid 
with a temperature of 38-0 C, leucocyte court 26:5 « 1 litre 
(26 500/mm?) and a blood culture (taken on the twelfth post- 
operative day) positive for Bacteroides fragilis. These data 
were interpreted to indicate an intraperitoneal source of sepsis 
with continuing septicaemia, and a repeat caparotomy was 
performed. 

Laparotomy revealed free yellow intraperitoneal fuid, the 
caecum and terminal 180 cm of ileum were grassly oedematous 
and discoloured but the jejunum and the colon distal to the 
colostomy were normal. No source of sepsis was discovered 
and a diagnosis of pseudomembranous ekterocolitis was 
considered most likely. The abdomen was closed. Sigmoido- 
scopy revealed normal rectal mucosa, and limied examination 
of the colon through a sigmoidoscope imserted via the 
colostomy stoma showed very inflamed mucesa with copious 
quantities of the thick brown fluid; mucosal biopsies of the 
colon and rectum were taken. After the laparotomy. clinda- 
mycin was discontinued and  methylprednisolone; (1 giv. 
+ Intensive Care Unit. University. of Alserta Hospital, 
Edmonton, Alberta, Canada. 
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+ Dalacin € phosphate: The Upjohn Company of Canada, 
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Fig. 1. Barium enema examination performed via the 


e colostomy stoma. Spot film of the ileocaecal junction 


showing grossly abnormal mucosal pattern. 


6-hourly) added to the general supportive measures. Penicillin 
(2-5 million units i.v. 4-hourly) and chloramphenicol (750 mg 
i.v. 6-hourly) were given because of the proved Gram-negative 
septicaemia. The general condition of the patient improved, 
but peritoneal dialysis was started 24 hours after laparotomy 
because of oliguric renal failure. His condition remained stable 
until 36 hours after laparotomy, when a massive haematemesis 
ed to cardiac arrest, and attempted resuscitation was un- 
successful. 

The main finding at autopsy was marked oedema and 
thickening of the terminal 180 cm of ileum, caecum, ascending 
colon and the transverse colon proximal to the colostomy. 
When the wall of this bowel was opened practically all the 
mucosa of the ileum was separated as a tubular cast and the 
mucosa of the caecum and colon was grossly abnormal with 
yellow pseudomembranes (Fig. 2). The upper small bowel and 
the large bowel distal to the colostomy were grossly normal. 
The striking contrast in appearance between the diseased 
bowel proximal to the colostomy and the normal distal colon 
is illustrated in Fig. 3. The stomach contained fresh blood and 
its mucosa had many superficial erosions. Other findings 
included a small abscess cavity in the original operation wound, 
small bilateral pleural effusions and moderately severe 
atheroma. Histological examination of the diseased bowel 
showed marked submucosal oedema and infiltration of the 
bowel wall, with loss of mucosa and a pseudomembrane 
consisting of fibrinous exudate and inflammatory cells (Fig. 4). 
Review of the colonic wall biopsies taken previously via the 
colostomy stoma showed a similar appearance. Biopsies of the 
distal colon and rectum taken at autopsy (Fig. 5) and before 
death all showed normal mucosa and bowel wall. The 
mesenteric vessels were all patent when examined at autopsy. 


Discussion 

Pseudomembranous enterocolitis is recognized as a 
complication of many different types of illness, 
including pneumonia, uraemia, septicaemia (Goulston 
and McGovern, 1965), intravascular coagulation and 
infection (Hardaway and McKay, 1959), intestinal 


306 





Fig. 2. Photograph of the ileocaecal region at autopsy. The 
mucosa of the ileum is separated as a cast and the caecal 
mucosa is grossly abnormal with yellow pseudomembrane 
formation. 


obstruction and carcinoma of the colon (Pettet et al., 
1954; Goulston and McGovern, 1965) and post- 
operatively after both abdominal and non-abdominal 
procedures ( Birnbaum et al., 1961). Recently, however, 
manv cases of pseudomembranous colitis associated 
with lincomycin and clindamycin therapy have been 
reported (Benner and Tellman, 1970; Cohen et al., 
1973; Scott et al., 1973; Shimkin and Link, 1973; 
Cohen et al., 1974; Davis, 1974; DeFord et al., 1974; 
Pittman et al., 1974; Steer, 1974; Sissons et al., 1974; 
Stanley et al., 1974; Stroehlein et al., 1974; Tedesco, 
Barton and Alpers, 1974; Tedesco, Stanley and Alpers, 
1974; Viteri et al., 1974; Wise et al., 1974; Wolfe, 
1974). 

The gross pathological and histological findings in 
the present case were typical of those found in pseudo- 
membranous enterocolitis, and review of the clinical 
findings suggest that this disease process presented 
on the twelfth postoperative day with abdominal pain, 
vomiting and subsequent watery colostomy drainage 
and vascular collapse. Before the onset of these 
symptoms the patient had received parenteral and 
oral clindamycin, he had no evidence of bowel 
obstruction and was clinically well. These facts 





Fig. 3. Photograph of the ileocaecal region (left) and the 
descending colon (right) taken at autopsy. The striking 
difference in the macroscopic appearance of the two 
segments of bowel is demonstrated. 


suggest that this is an example of clindamycin- 
associated pseudomembranous enterocolitis, with the 
onset of symptoms 5 days after completing a 6-day 
course of clindamycin. The subsequent course of the 
disease process was complicated by delayed recogni- 
tion of the pseudomembranous enterocolitis, further 
therapy with clindamycin, sepsis and renal failure. It 
seems likely that the final event of gastric haemorrhage 
from superficial gastric erosions was related to stress 
and corticosteroid therapy. 

The most interesting features of this case are the 
extensive small bowel involvement by the disease and 
the sharp demarcation of the process by the transverse 
colostomy with complete sparing of the distal bowel. 
As far as we are aware, these features have not 
been previously described in clindamycin-associated 
pseudomembranous enterocolitis, although small 
bowel involvement and demarcation of the disease by 
bowel obstruction have been recorded in pseudo- 
membranous enterocolitis attributed to factors other 
than clindamycin therapy (Pettet et al., 1954; Goulston 
and McGovern, 1965). In this patient the whole 
bowel was exposed to the preoperative preparation, 
the parenterally administered clindamycin and any 
systemic haemodynamic or toxic process, while the 
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Fig. 4. Photomicrograph of the caecal wall biopsy taken at 
autopsy. The submucosa (below) contains a dense infiltrate 
of inflammatory cells, the mucosa is destroyed and the 
pseudomembrane (above) consists of fibrin and inflammatory 
cells. ( x 28.) 





4^ Ws 


d B 
— 
E 


* dE ou Mar 
a m. 35 is 
et aa es j E l 
Fig. 5. Phetomicrograph of the colon wall distal to the 


colostomy The bowel wall and mucosa are histologically 
normal. (= 25.) 





bowel proximal to the colostomy was in addition 
exposed to the orally administered clindamycin and 
the faecal stream. The oral clindamycin therapy may 
be an important factor, as Tedesco, Barton and 
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Alpers (1974) have recorded that clindamycin- 
associated colitis is approximately four times more 
common after oral compared with parenteral therapy. 
The complete sparing of the bowel distal to the 
colostomy in our case suggests that local factors in 
the bowel are at least contributory in the patho- 
physiology of  clindamycin-associated pseudo- 
membranous enterocolitis. The local factor could be 
direct toxicity of clindamycin on the bowel mucosa, 
as suggested by Pittman et al. (1974), continued 
exposure to the faecal stream or some other factor. 
It seems likély that if an immunological mechanism 
is involved in the production of this disease (Davis, 
1974) it acts in association with local factors within 
the bowel. 

The complete sparing of the defunctioned bowel 
from the disease process in this case illustrates an 
important. problem in the early diagnosis of the 
disease. Sigmoidoscopic or proctoscopic examination 
(Price and Davies, 1974; Tedesco, Barton and Alpers, 
1974; Tedesco, Stanley and Alpers, 1974) and barium 
enema examination (Shimkin and Link, 1973; 
Tedesco, Stanley and Alpers, 1974) are described as 
useful methods of establishing the diagnosis of pseudo- 
membranous enterocolitis. In cases with a segment 
of bowel defunctioned by colostomy it may be 
necessary to perform these examinations via the 
colostomy stoma to obtain evidence of the disease 
process. 
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changing- sometimes even longer. 
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Distal colomyotomy: follow-up of 37 cases 


F. P. McGINN* 


SUMMARY 


the operation of distal colomyotomy are reported. 
Twenty-five underwent surgery jJor uncomplicated 
diverticular disease; there was no mortality but 40 per 
cent of patients had recurrent symptoms. Twelve 
patients underwent surgery for complicated diverticular 
disease, with an operative mortality of 16:6 per cent 
and a recurrent symptom rate of 37:5 per cent. 


THERE have been few long term reports of patients 
having the operation of sigmoid myotomy since its 
description (Reilly, 1964). The operation has been 
slow to be generally accepted despite claims that 96 
per cent of patients undergoing sigmoid myotomy 
remain symptom-free for 5 years after surgery (Daniel, 
1969). Reilly (1969) has advocated the operation 
particularly for uncomplicated cases of diverticular 
disease, but also has obtained satisfactory results in 
patients with complicated diverticular disease as 
long as surgery is not carried out in the presence of 
pus or peritonitis. The place of the operation is 
difficult to define in view of the good results of the 
alternative traditional procedure of colonic resection 
for diverticular disease (Todd, 1955; Thompson, 
1959; Wilson, 1970; Penfold, 1973), and there is a 
need for an independent appraisal of the operative 
difficulties and complications and of the long term 
follow-up. 


Patients and methods 

The case notes of all the patients who had undergone 
the operation of distal colomyotomy at Frenchay and 
Cossham Hospitals, Bristol, between the years 1965 
and 1969 were reviewed. The patients still living 3-7 
years later were traced and asked to return to hospital 
for interview, physical examination and repeat barium 
enema study. Patients who had moved and were 
unable :o attend were sent a postal questionnaire. 

In general the operations were carried out as 
described by Reilly (1966). In each case a longitudinal 
myotomy was made along the antimesenteric border 
of the sigmoid colon proximally from the level of the 
pelvic peritoneal reflection. In all cases the myotomy 
was at least 25cm long and in most cases extended 
into the descending colon. Reilly (1966) described a 
sigmoid myotomy procedure over a distance of about 
15 em, and as the myotomy was more extensive in the 
present series the operation has been called a ‘distal 
colomvotomy’. 


Results 
Thirty-seven patients underwent distal colomyotomy 
in the period under review. There were 14 men and 
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23 women in the series and their average age was 57 
years (range 44-78 vears). 

Twenty-five patients underwent surgery for un- 
complicated diverticular disease (Table i). Twenty-one 
were operated on electively; all had had recurrent 
abdominal pain for at least 3 years and had had a 
preoperative barium enema examination which 
showed sigmoid diverticular disease :n 9, sigmoid 
diverticular disease with spasm in 6 and spasm of the 
sigmoid colon, which did not change with Buscopan, 
in anotaer 6. The remaining 4 patients underwent 
emergency surgery for acute abdominal pain and 
tenderness in the lower abdomen and were found to 
have marked diverticular disease but mo peritonitis. 

In 12 patients distal colomyotomy was performed 
for complicated diverticular disease. In 2 patients 
emergency colostomy and oversewisg had been 
performed 2 and 12 months previous y respectively 
for per'orated diverticular disease and faecal peri- 
tonitis. In 4 other patients colomyotemy was per- 
formed between | and 12 months after treatment for 
pericolic abscesses; | patient had been treated success- 
fully without operation, and the other 3 had been 
drained Six patients underwent emergency surgery 
on the day of admission: perforation with faecal 
peritonitis was found in 1, pericolic abscesses in 2 
cases and pelvic peritonitis in the other 3 patients. 

The cperative complications are shown in Table 1H.* 
The colon was perforated during surgery in 7 patients, 
2 of whom developed an abscess subsequently. The 
perforations occurred in the early cases and were less 
frequen: as further experience of :he operative 
procedure was gained. There was no mortality from 
surgery for uncomplicated diverticular disease, but 
2 deaths occurred after surgery for complications. 
The first was a 76-year-old man with widespread 
faecal peritonitis whose perforation was closed, a 
distal colomyotomy performed and transverse 
colostomy undertaken; he died on the first posi- 
operative day. The second death was a 68-year-old 
woman who had had a previous transverse colostomv 
and drainage of a pericolic abscess. At operation the 
colostoray was closed and a distal colomvotomy 
performed, but she died on the sixth postoperative 
day from a myocardial infarction and acute left 
ventricular failure. 

The duration of hospital stay is shown in Table HI. 
Most patients were discharged within 14 days of 
admissien for surgery, and there was little difference 
between the complicated and uncomplicated groups. 


pm————————————————————————M——————— PPP 


* Frenchey Hospital, Bristol. 
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Table 1: INDICATIONS FOR OPERATION 
No. of cases 


Uncomplicated disease 


Intermittent pain with diverticula 15 
Pain with sigmoid colonic spasm 6 
Acute abdominal pain with diverticula 4 

Total 25 


Complicated disease 
Faecal peritonitis 


Pelvic peritonitis 3 
Pericolic abscess 6 
* Total 12 





Table H: COMPLICATIONS OF SURGERY 


Uncomplicated Complicated 
Complications disease disease 

Perforation at operation 7 — 
Wound abscess* 3 2 
Wound dehiscence 1 a 
Pelvic abscess* 1 -= 
Death o l 2 
No complications 15 8 

Total 28 12 





* Wound abscess and a pelvic abscess developed in 2 patients 
who sustained colonic perforation at surgery. 


Table IH; DURATION OF HOSPITAL STAY 


Days in hospital Uncomplicated disease Complicated disease 


MNMMMRENREREEEPE———————— OANA AAA aa 





7-14 14 5 
15-21 3 3 
22-28 6 2 
28 2 | 

Total 25 li 


Table 1V: RESULTS OBTAINED FROM FOLLOW-UP 
AT 3-7 YEARS 





Uncomplicated Complicated 
Results disease disease 
Asymptomatic E 5 
Symptomatic 10 3 
Pain 3 3 
Constipation DO 
Diarrhoea | 
Pain and constipation |]. - 
Pain and diarrhoea Re ie 
Died from unrelated disease | 2 


Total 253 10 





Table V: RESULTS OBTAINED FROM BARIUM 
ENEMA EXAMINATION AT 3-7 YEARS 


Uncomplicated Complicated 





Results disease disease Total 
improved 5 e 5 
No change 7 3 10 
Increased disease DC 5 5 à ` 6 
Refused 5 $ 10 
Emigrated | Ro uw i 
Died (unrelated disease) ] 2 3 

Total 25 10 35 





The reason for prolonged hospital stay for the 3 
patients who were discharged after 28 days was a 
large wound abscess in 2 and a pelvic abscess in 1. 
The results obtained from the follow-up of the 32 
survivors in this series, 3-7 years after operation, are 
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shown in Table IV. All were contacjed and 27 
attended for examination; the remainder returned a 
completed questionnaire. In patients having myotomy 
for uncomplicated diverticular disease and spastic 
colon, 14 out of 25 patients (56 per cent) were 
asymptomatic at the time of the review. Of the 6 
patients in this group operated on for spastic colon 
only, without any definite radiological evidence of 
diverticular disease, 4 were asymptomatic at review. 
Ten patients had persisting symptoms, and resectional 
surgery had been planned in 2. One patient had been 
assessed as having improved symptomatically when 
last seen 4 years after surgery, but by the time of this 
study, 6 years after her operation, had emigrated and 
was not available for final assessment. One patient in 
this group died 4 months after operation from a 
myocardial infarction. 

Five (50 per cent) of the patients undergoing surgery 
for complicated diverticular disease were asympto- 
matic on review. Three of the remainder had persisting 
pain and 2 had died of unrelated disease. Further 
surgery was planned in ] patient for continuing 
symptoms. Thus, 19 (59-4 per cent) of the 32 survivors 
were asymptomatic at follow-up after at least 3 years. 
Further surgery has been arranged in 3 of the 
remainder (10-7 per cent). 

The results obtained from barium enema examina- 
tion are shown in Table V. Only 5 of the 21 patients 
agreeing to have the investigation showed any 
improvement. There were 10 patients whose X-rays 
showed no change and 6 who had increased disease. 
Ten patients did not agree to undergo the examina- 
tion, | had emigrated and 3 had died of unrelated 
disease. 


Discussion 

The place of Reilly's operation of sigmoid myotomy 
or distal colomyotomy in the treatment of diverticular 
disease has not yet been clearly defined. It would 
seem from initial reports that a myotomy might be 
safer than the alternative of resection, and might be 
more effective (Daniel, 1969; Reilly, 1969). The 
operation might be expected to have its greatest 
benefit in patients with very early changes of diver- 
ticular disease or even perhaps in patients with the 
so-called "irritable" or ‘spastic’ colon, which many 
regard as being a preliminary stage in the progression 
of the disease (Fleischner et al., 1964). Hitherto, the 
operative hazards of colonic resection have produced 
a reluctance on the part of many surgeons ta recom- 
mend resection for uncomplicated diverticular disease, 
but opinions vary as to its safety. Parks (1970) found 
that there was a mortality of 11 per cent in patients 
requiring surgery for a presenting attack, and Colcock 
(1958) reported a mortality of D5 per cent in 132 
patients having surgery for uncomplicated disease. 
In contrast, there were no deaths among 103 patients 
undergoing resection for uncomplicated diverticular 
disease at St Mark's Hospital (Penfold, 1973). 
Similarly, in the series reported by Wilson (1970) no 
deaths occurred in 30 patients undergoing resection 
for uncomplicated diverticular disease. The operative 


mortality of colomyotomy is variable. Reilly (1969) 
reported 4 deaths in his series of 50 patients, 33 of 
whom had undergone surgery for uncomplicated 
disease. All 4 patients were aged over 79 years and 
at least | underwent myotomy for uncomplicated 
disease. There was | death in a series of 20 patients 
undergoing sigmoid colomyotomy in Edinburgh 
(Smith et al., 1971). On the other hand, there was no 
operative mortality in the 30 patients reported by 
Daniel (1969) or in the 25 patients undergoing 
colomyotomy for uncomplicated diverticular disease 
in the present series. 

About one-third of patients undergoing resection 
for uncomplicated diverticular disease might be 
expected to have persistent symptoms (Penfold, 1973). 
Only 6 per cent of 50 patients undergoing sigmoid 
myotomy reported by Reilly (1969) had unsatisfactory 
results. Ten patients (40 per cent) in the present series 
who were operated on for uncomplicated diverticular 
disease had persisting symptoms at follow-up—a 
result very similar to that obtained with resection at 
St Mark’s Hospital (Penfold, 1973). Barium enema 
examination in 18 of these 25 patients showed no 
change in 7 (28 per cent) and deterioration in 6 (24 per 
cent). It is difficult to obtain comparable results from 
radiology after resectional surgery, but it would seem 
that long term results in this series are similar to those 
after resection. 

There were 2 operative deaths (17 per cent) in the 
12 patients reported here who underwent distal 
colomyotomy for complicated diverticular disease. 
There is an increased mortality for surgery for com- 
plicated diverticular disease. Smithwick (1942) reported 
a mortality of 24 per cent for perforation, 9 per cent 
for abscess and 19 per cent for bladder fistula, and 
nearly 30 years later the operative mortality reported 
for patients with perforated diverticular disease was 
4] per cent in 17 patients, with an overall mortality of 
26:5 per cent in 70 patients undergoing surgery for 
complicated diverticular disease (MacGregor et al., 
1970). Similarly, in another series of 93 patients with 
acute Civerticulitis there was an ‘inevitable mortality’ 
of 13 per cent (Dawson et al., 1963), and Wilson (1970) 
reported a mortality of [1-4 per cent in 44 patients 
operatec on for complications of diverticular disease. 
In a study of 455 patients admitted to hospital for 
acute diverticular disease in Belfast, 158 came to early 
surgery, with a mortalitv of 10-7 per cent (Parks and 
Connell, 1970). Thus, the mortality from complicated 
disease in the present series is rather higher than that 
of some of the more recent studies in which alternative 
procedures, mainly resection, exteriorization or 
drainage with proximal colostomy, were performed. 

In the Belfast series 35 out of 107 survivors (33 per 
cent) of surgery for complicated diverticular disease 
had persisting symptoms at 5 years (Parks and Connell, 
1970). Myotomy for complicated disease has been 
performed by Reilly (1969) on 17 patients with only | 
unsatisfactory result. There was no increased post- 
operative morbidity in the present series of patients 
undergoing myotomy for complicated, as compared 
with uncomplicated, diverticular disease and no 
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increase in postoperative stay in hospital. However, 
the follow-up of the 10 survivors at 3-7 years showed 
that only 5 were symptom-free. 

In the present study a modified Reilly's operation of 
distal colomyotomy for uncomplicated diverticular 
disease gave results comparable with, but no better 
than, optimum results after resection ia other series. 
The results of myotomy for complicated diverticular 
disease, on the other hand, were not as good as those 
obtained in recent studies with alternative forms of 
surgery. Improved results might be expected with 
further experience of the operation, an it must be 
remembered that there were 7 instances of colonic 
perforation during the 37 myotomies reported here, 
while there were only 3 in the 50 operations reported 
by Reilly (1969). 
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Single Case Reports 

During the past three years it has been the policy of the Editorial Board 
not to accept single case reports unless of unusual clinical or scientific 
interest. To conserve adequate space for the more major contributions 


that readers generally prefer, this restriction will remain, but at the same 
time the Editorial Board hopes that it will continue to receive reports of 
single cases that fulfil these criteria. It is this intrinsic significance of the 
case, rather than a review of the literature, which is of importance, and 
such material will always be carefully considered for publication. 
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Rectal biopsy in the diagnosis of neurological 


disease in childhood 


PAUL SMITH, J. A. S. DICKSON AND BRIAN D. LAKE* 


SUMMARY 

A surgical technique for taking a full thickness rectal 
biopsy for neurological diagnosis is described. The 
indications for, and results of 93 biopsies are reviewed. 
A definite neurological diagnosis was made in 38 (41 
per cent). The usefuiness of rectal biopsy is now largely 
confined to Batten's disease, which was found in 32 
(34 per cent of the total), Alternatives and objections 
te rectal biopsy for neurological diagnosis are discussed. 
It is concluded that rectal biopsy is a safe and reliable 
procedure. 


CHILDREN with progressive degenerative disease of 
the central nervous system present a difficult diag- 
nostic problem. Although there is no curative treat- 
ment, a firm diagnosis is essential to give the parents 
an accurate prognosis and genetic advice. In a group 
for which the term 'Batten's disease’ is a useful general 
name (including late infantile amaurotic familial 
idiocy, juvenile amaurotic familial idiocy, neuronal 
ceroid Jipofuscinosis, Bielschowsky-Jansky disease, 
Spiclmeyer-Vogt disease, Batten-Mayou disease, 
Sjogren’s disease) there are at least three clinical 
pictures, varying with the age of onset. The principal 
clinical features are retinal changes, blindness, mental 
deterioration or failure to progress, ataxia, fits and 
myoclonus. The condition, which is inherited as an 
autosomal recessive, is always progressive and uni- 
formly fatal. 

A firm diagnosis in Batten’s disease can only be 
established by histochemical examination of nervous 
tissue, as the constant feature is the presence of 
abnormal lipid deposits in neurons. Among the more 
readily available sources of nerve cells for biopsy are 
the autonomic ganglia and plexuses in the gut which 
have been shown to exhibit characteristic changes in 
neuronal storage disorders (Globus, 1942; Landing 
and Freiman, 1957; Nakai and Landing, 1960). Bodian 
anc. Lake (1963) at the Hospital for Sick Children, 
London, demonstrated the feasibility of rectal biopsy 
as a diagnostic method, and Brett and Berry (1967), 
reporting on 4 years’ experience, confirmed its value 
and accuracy. The method has not become widely 
established outside the Hospital for Sick Children 
because of the relatively high incidence of complica- 
tions {Table I), difficulties in obtaining an adequate 
specimen and doubts about the interpretation of the 
appearances. Many biopsies referred to the Hospital 
for Sick Children have been either inadequate or in- 
correctly handled and unsuitable for diagnosis. As a 
result there have been requests for a detailed account 
of the present biopsy technique and the methods of 
handling the biopsy specimen. 


* 


Operatien and management 

In the period January 1970 to December 1974, 93 
rectal biopsies were performed under the direction of 
one surgeon (J. A. S. D.) using a stancard technique. 


Preoperative preparation 

A routine check on the child's fitness for general 
anaesthesia with special reference to the haemoglobin 
level is essential for these disabled and retarded chil- 
dren. Unless there is gross faecal loadirg a disposable 
enema on the morning of the operation is preferable 
to more intensive bowel wash-out régimes. Antibiotics 
are not required. One unit of blood should be cross- 
matched. 


Table I: COMPLICATIONS OF RECTAL BIOPSY 


Brett and 
Berry (1967) 


No. pi Present series 
Number of biopsies 163 9g 
Rectal bleeding 13 8 $ 
Requiring transfusion 5 3 Ü 
Requiring drainage of 
haematoma 3 2 Ü 
Technique 


The operation is performed under genera! anaesthesia., 
The child is placed in the left three-quarter prone 
position. with the pelvis raised on a sandbag. The 
buttocks, perineum, perianal skin and lower anal 
canal are prepared with povidone iodine. The area is 
draped, the anus dilated, any remaining faeces cleared 
from the rectum and the appropriate size of Parks 
anal retractor inserted (three sizes are available). The 
right anal verge is retracted with a Langenbeck 
retractor to display the left wall of tbe anal canal 
and lower rectum (Fig. 1). The mucose proximal to 
the anal columns is picked up with a Denis Browne 
needle catcher (Fig. 2) (it should lift easily if the 
correct level has been chosen), and a short transverse 
opening is made with scissors. Denis Browne scissors 
(Fig. 2) are the most convenient for those accustomed 
to them, but for those who are not, Mclndoe's scissors 
are satisfactory. The points of the scissors are then 
driven laterally through the muscle ceats into the 
pararecta! space. The grip of the needle catcher is 
changed to take the full thickness of the rectal wall, 
and with the scissors the space lateral tc it is cleared. 
By cutting on each side of the needle ca:cher (Fig 3). 
a longitudinal ellipse of rectal wall about 2 cm long 
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Fig. 1. Lower rectum and anal canal. The biopsy sitf, 
-| much foreshortened in this view, is indicated by the 
| dotted elipse. 


Fig. 2. Instruments for rectal biopsy. 
f a, Denis Browne sucker; b, Langenbeck 
retractor; c, Denis Browne needle 
catcher; d, Parks retractors; e, Denis 
Browne needle holder; f, Denis Browne 
scissors; g, artery forceps. 


Fig. 3. Taking the biopsy. Fig. 4. Repair of defect with a continuous catgut 
locking suture. 
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Rectal biopsy in neurological disease 


Table H: POSITIVE DIAGNOSES MADE ON RECTAL BIOPSY 











Brett and Berry (1967) No. of patients Ma 

Neurolipidosis 19 11-6 
Metachromatic leucodystrophy 11 6-7 
Hurler's syndrome 2 12 
Niemann- Pick disease l 0-6 
No diagnosis 131 80-0 





* Neville et al. (1973). 
t Diagnosis not made on rectal biopsy, 


and 1 cm wide is removed and handed to the waiting 
laboratory technician. Bleeding is usually brisk but 
should be ignored while taking the biopsy and then 
immediately controlled by packing. After a few 
minutes the packing is removed and complete haemo- 
stasis is achieved by repairing the defect with a con- 
tinuous 2 metric chromic catgut locking suture (Fig. 
4) The Denis Browne (Fig. 2) needle holder has 
advantages over conventional needle holders for 
working in the confined space. The stitch is started 
distally, taking care to pick up all layers of the rectum 
(the muscle tends to retract away from the mucosal 
edge and may be missed), and carried proximal to 
the incision with its last bite to ensure that the main 
vessel is controlled. It is essential for the assistant to 
exert constant traction during insertion of the suture 
to pull the more proximal part of the wound into 
view. The suture ends are left long as markers and 
traction points to assist in controlling any immediate 
or late postoperative bleeding. After a final visual 
check for bleeding the retractor is removed and the 
rectum examined digitally to confirm the soundness 
of the repair and exclude any narrowing of the lumen. 
No dressing is required. 


Postoperative care 

The pulse is checked half-hourly for the first 12 hours 
and hourly for the following 12 hours. Apart from 
this no special care is required and oral fluids can be 
resumed 4 hours postoperatively. The child is kept in 
hospital for 5 days (the period of most acute risk for 
bleeding), and a rectal examination is performed to 
check the healing immediately prior to discharge. The 
postoperative upset is minimal; children have been 
known to play football in the ward on the following 
day. None of the potential complications of primary 
or secondary haemorrhage, ischiorectal abscess, peri- 
tonitis from a biopsy taken too high or rectal stricture 
Occurred in this series. 


Laboratory studies 

The tissue is examined immediately to ensure that 
the sample is adequate, and a small amount of mucosa 
and smooth muscle is removed and fixed in phosphate- 
buffered formaldehyde for electron microscopy. The 
remainder is snap frozen in hexane maintained at 
~ 80°C in a bath of solid carbon dioxide snow and 
acetone. Cryostat sections of the unfixed tissue are 
cut and stained by the eight methods described by 











Present series No. of patiems i 
Batten's disease 32 34-4 
Generalized gangliosidosis GM | 2 oe 
GM2 gangliosidosis (including 

Tay-Sachs disease) 3 ra 
Vertical supranuclear ophthalmo- 

plegic lipidosis* | I 
Krabbe's globoid body leuco- 

dystrophyt i ES 
No pathology 54 AR 

* 


Bodian and Lake (1963). Staining for acid phospha- 
tase activity and examination under ultraviolet light 
for evidence of autofluorescence have now been added 
(Lake, 1973). Routine paraffin sections are not re- 
quired. 


Results 

All the specimens were adequate for examination and 
a positive diagnosis of neuronal disease was made in 
38 (41 per cent); the other 55 (69 per cent) biopsies 
were normal. The positive diagnoses are shown and 
compared with those of the series of Brett and Berry 
(1967) in Table H. The higher percentage of positive 
biopsies and the alteration in the ratios of the different 
diseases reflect changes in the clinical selection of 
patients (Brett and Lake, 1975) and the availability 
of newer diagnostic methods. It has been possible to 
exclude or confirm the diagnosis in apparently normal 
younger siblings of children with Batten's disease, 


Discussion 

Myers et al. (1973), in a study of rectal samples from 
25 control necropsies and 24 biopsies from children" 
with chronic neurological disease, concluded that the 
changes seen in the neurons of their series of patients 
which included one case of Batten's disease were 
indistinguishable from those seen in the control 
group. This has not been our experience or that of 
Nelson (1974), If the full range of tests recommended 
is carried out the characteristic deposits can be clearly 
demonstrated (Fig. 5). Changes occur in other tissues, 
particularly smooth muscle, and these assist in making 
the diagnosis. The necessity of taking a full thickness 
rectal biopsy to obtain Auerbach's plexus is shown 
on photomicrographs which demonstrate that the 
deposits in the cells in Auerbach's plexus (Fig. Sa) are 
much more obvious than those in Meissner's plexus 
(Fig. 5b). 


Appendicectomy 

The appendix is an alternative source of ganglion 
cells but provides much less information than can be 
obtained from an adequate rectal biopsy. However, 
the diagnosis of a neuronal storage disease with indica- 
tions of the probable type can be made. Too few 
appendicectomies were performed during the period 
of this review for comparison with rectal biopsy for 
complications, but the immediate postoperative upset 
in the children has been greater after appendicectomy. 
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Fig. 5. Photomicrographs of rectal biopsy in Batten’s disease. Stain: Luxol fast blue; scale mark: 50 um. a, Deposits in 
ganglion cell in Auerbach's plexus. ^. Finer deposits in ganglion cells in Meissner's plexus. 


Brain biopsy 

It has been claimed (Gordon et al., 1972) that a 
definite diagnosis of Batten’s disease can be made in 
life only by examination of a cortical biopsy. We 
believe this to be an exaggeration and that rectal 
biopsy, which can be used to exclude as well as to 
confirm the diagnosis in siblings, is a more acceptable 
and useful procedure. 


Skin biopsy 

The diagnosis of Batten's disease can be made from 
a skin biopsy (Carpenter et al., 1972). This depends 
on the examination of sweat glands under the electron 
microscope which limits its general usefulness. 


Enzyme studies 

For most of the other neuronal storage disorders rectal 
*biopsy has been superseded by enzyme assays on 
leucocytes. Recent studies by Armstrong et al. (1974) 
suggest that assay of leucocyte peroxidase activity 
may be helpful in the diagnosis of Batten's disease. 
It is too soon to say whether this technique will 
replace the other methods. 


Electro-encephalography 

Pampiglione and Harden (1973) have shown that 
many of these children have characteristic features 
in their electro-encephalograms. This method of 
investigation is not, unfortunately, diagnostic in 
all the conditions grouped together as Batten’s 
disease. 


Conclusion 

Full thickness rectal biopsy is a safe procedure and 
still the most satisfactory method of confirming or 
excluding the diagnosis of Batten's disease. 
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Typhoid ileal perforations: why such mortalities? 


E. Q. ARCHAMPONG* 


SUMMARY 

The average mortality of 25 per cent in typhoid perfora- 
tions of the ileum treated operatively could be reduced, 
because only half of the cases die of the lethal complica- 
tions of myocarditis and toxaemia. The results of the 
present. study show important differences between the 
preoperative fluid and electrolyte therapy of survivors 
and non-survivors as well as differences in the urinary 
output per hour. The perforation-operation interval as 
well as duration of the illness also have prognostic 
significance. The problem of enteric fever must ultimately 
be solved by preventive measures, but the results of this 
review irdicate that attention to these factors could halve 
the present mortality. 


PERFORATION of the ileum is currently the most 
frequently encountered complication of enteric fever 
in many developing countries in the tropics. In Ghana 
successive studies over the past 10 years have found a 
progressive increase in the incidence of this complica- 
tion (from 15 per cent reported by Badoe, 1966, to 
20 per cent by Archampong, 1974). In other centres 
the experience has been no less disquieting; Dickson 
and Cole in 1964 reviewed 38 cases over a 3-year 
period in Ibadan, and more recently Olurin et al. (1972) 
reported the phenomenal incidence of 33-6 per cent 
from the same centre. 

Although not validated by a controlled clinical 
trial, ooerative management has been generally 
accepted a priori as the treatment of choice. A 
controlled clinical trial of operative and non-operative 
measures has, on the other hand, proved ethically 
difficul: to sustain. In retrospect the results of 
operative treatment have generally justified the 
preferenze attached to these measures in many West 
African centres. However, there seems to have been 
no appreciable improvement on the mortality 
reported in the earlier studies (30-4 per cent, Badoe, 
1966; 29-8 per cent, Archampong, 1969). In these 
circumstances it seemed essential to review our 
experience of the condition in relation to treatment 
and the factors affecting prognosis. 


Patients and methods 

The series consists of part of a continuing prospective 
study embracing the work of several surgeons. One 
thousand five hundred and forty-two cases of typhoid 
fever were admitted to the Korle Bu Teaching 
Hospital over a 6-year period, 1969-74. In 283 cases 
the ileum was found to be perforated at operation, 
and if 34 cases which were treated conservatively are 
included the overall perforation incidence rises to 
20-3 per cent. The age and sex distribution is shown in 
Fig. |. There were 68 deaths, giving a mortality of 


* 
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24:1 per cent of the operative cases, which does not 
differ significantly from the mortality rates reported 
over the past 5 years (30-4 per cent, Badoe, 1966; 
365 per cent, Bohrer, 1966; 29-9 per cent, 
Archampong, 1969; 31-0 per cent, Oluria et al., 1972), 


[ reme 


Male 
















No, of cases 


Fig. 1. Age and sex distribution. Age range wes 24-80 years; 
male to female ratio 2-3 : 1. 
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Table 1: CAUSES OF DEATH 





Cause No. of cases Mortality (5) 
Toxaemia with myocarditis 31 45G 
Peripheral circulatory failure 16 23-5 
and dehydration 
Aspiration pneumonia 9 132 
Bronchopneumonia 5 TA 
Renal failure 4 8-9 
Confusional state 3 4-4 


Total 68 





Results 

Table I shows a summary of the causes of death. The 
most frequently encountered factors, toxaemia and 
myocarditis, usually constitute part o; the clinical 
picture of enteric fever and might in tbe absence oi 
perforation have still contributed to the mortality. An 
effective way of reducing the number of deaths due to 
these factors would be the early presentation, hospital- 
ization and treatment of typhoid cases, but these were 
usually not within the control of the cliaician. It was 
evident that the other factors could be more actively 
influenced and with this in view several variables 
were analysed. 
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Table Ill: SYMPTOMS AND SIGNS 


Symptoms and signs No. of cases p 
Symptoms 
Headache 182 76-8 
Absence of headache 30 12-7 
Bowel habit: 

Preceding constipation 133 56-1 

Preceding diarrhoea 62 26:2 

Constipation and 20 8-4 

diarrhoea 

Normal bowel action 17 7.2 
Joint pain 84 35.4 
Abdominal pain 237 100 
Vomiting » 160 67.5 
Signs 
Abdominal tenderness 237 100 
Rebound tenderness 133 56:1 
Guarding 190 80-2 
Rigidity 77 32-5 
Abdominal distension 167 70-5 
Bowel sounds: 

Normal 74 30-4 

Diminished 64 27° 

Absent 98 41-4 
Free fluid 34 14-4 
Temperature: 

Normal 7 2:9 

“238-3 °C 98 4l 

38-3 ^C 132 55-7 


Table Hi: FACTORS INFLUENCING PROGNOSIS 
Factors t d.f. P 





Independent of 


Haemoglobin level 0-141 283 NS 
Sickling status 0.776* 281 NS 
Peripheral circulatory failure 0-802 86 NS 
Perforation before admission 0-850 242 NS 
No. of perforations 
One 0-654 163 NS 
Two 0-844 38 NS 
Three 1-744 9 NS 
Four 1-938 45 NS 


Dependent on 
Duration of illness 2:3 
3-5 


24 144 —0:025 
‘544 228 < 








Perforation—operation interval 0-001 
Fluid and electrolyte replacement: 

Fluid volume transfused before — 3-058 120 0-01 

surgery 

Urinary output before surgery 3-396 118 0-01 

Blood urea 3.494 137 0-01 

Plasma potassium 3-483 146 0:01 

Plasma sodium 2:268 146 0-05 
* y? test, 
Table IV: MORTALITY IN RELATION TO THE 
PERFORATION-OPERATION INTERVAL 
Perforation- No. Total 

operation who No.of No.of Mortality 

interval survived deaths — cases wA P 
<24h 79 13 92 14-1 NS 
24-48 h 44 13 57 22-8 NS 
49-72 h 35 16 51 31-3 NS 
4d 6 24 30 80-0 «0:01 
Unspecified 51 i 53 — es 

Total 213 68 283 24.1 

Naat Se EA a NEL i dE RN Reb a et FORE 


Diagnosis 

There was little doubt that the syndrothe of enteric 
fever perforation was readily recognized by all grades 
of medical personnel. The symptom complex of 
prodromal fever, headache, vomiting, abdominal pain 
and distension, with tenderness and varying degrees 
of guarding, reported in most series has remained 
fairly constant (Table II); diagnosis was usually 
arrived at quickly and delays did not contribute to 
the prognosis, 

The diagnosis was more difficult, however, in two 
categories of patients: (a) a small group of patients in 
whom perforation occurred while under medical care, 
and (5) patients with a protracted illness reaching 
hospital several days after perforation. In the former 
group the signs of perforation were in abevance 
because the complication developed insidiously. In 
the latter group gross abdominal distension over- 
shadowed the other signs of perforation. 

The significance of bowel sounds in diagnosis calls 
for comment. They were absent in 35 per cent of cases, 
but in 36 per cent they were normal or actually 
increased, simulating a picture of intestinal obstruc- 
tion. The association of intestinal obstruction with 
protracted fever should always alert the clinician to 
the possibility of typhoid, but even this reliable 
feature may on occasion be absent (Table ID. Of the 
283 perforations, 12 were presumed to have occurred 
in hospital; 5 of these died, giving a mortality of 
41-6 per cent, i.e. double the average mortality, but 
because of the small numbers this contributed little to 
the overall mortality. 


Haemoglobin level 

It was evident that the preoperative haemoglobin level 
did not significantly affect the prognosis. The mean 
haemoglobin levels in patients who survived and 
those who died were 11:34 2-5 (s.d.) and 10:24 1-9 
respectively. These levels were probably not repre- 
sentative of the true haemoglobin level on account 
of dehydration. These patients initially require fluids 
with electrolytes and not blood. Later, however, 
blood transfusion is important as these patients have 
a high incidence of anaemia. 


Sickling status 

In this series 10 of the 68 deaths were in patients with 
a positive sickling test. This proportion is lower than 
the incidence of sickle cell disease and trait frequency 
in the population at risk (1 : 4), and in the patients with 
sickling there was no significant difference between 
the numbers of patients who died and those who 
survived. 


Peripheral circulatory failure and multiple perforations 
Other relevant factors which did not appear to affect 
the prognosis were clinical presentation with peripheral 
circulatory failure, providing it was adequately 
treated, and the number of perforations found at 
operation (Table III). Peripheral circulatory failure 
and septic shock were treated energetically in all cases 
with fluids, antibiotics (usually chloramphenicol 


500 mg i.m. qr i.v. 6-hourly for about 14 days, and 
ampicillin 500 mg i.m. or i.v. 6-hourly for about 
10 days or kanamycin 250 mg i.m. 6-hourly for about 
a week) and steroids in large doses (500-1000 mg/d). 
Oxvgen was given pre- and postoperatively in all the 
patients presenting with peripheral circulatory failure. 

Multiple perforations were sutured in two layers, 
including any areas of incipient perforation where the 
floor of the ulcers could be seen through the serosal 
and peritoneal reaction. Resection of the affected 
ileum was performed in 4 patients with gross ileal 
lesions, Z of whom died (a 50 per cent mortality which 
is twice the average for the entire series). 


Duration of illness and of the perforation 

Three variables stood out as clear pointers to the 
prognosis. The average duration of illness before 
admission for the entire series was 8 days; for the 
survivors it was 6 days and for those who died 11 davs. 
This di Terence is significant at the 2:5 per cent level. 
The outcome was also dependent on the length of the 
interval between perforation and operation. Table IV 
shows that the mortality in patients presenting within 
24, 48 or 72 hours showed no significant difference, 
but after 96 hours a sharp increase was noted. 


Water and electrolyte disturbances 

Water and electrolyte disturbances are common in 
typhoid fever. The average estimated fluid require- 
ment preoperatively in an adult patient is 4-0 litres to 
replace the fluid accumulated in the peritoneum 
(Archampong, 1969), that lost in vomiting and 
sequestration in the bowel and the deficit due to lack 
of absorption by the intestines. In fact, the fluid intake 
preoperatively averaged 2-5 litres. Analysis showed 
that the Juid intake of the patients who died (2-0 litres) 
was much less than that in the survivors (3-7 litres); 
the difference is significant at the | per cent level. 

The mean preoperative blood urea level for the 
entire series was 76 mg/I00 ml; for the survivors it 
was 58 mg/100 ml, while for those who died it was 
86 mg/100 ml; the difference is significant at the ] per 
cent level. The preoperative urinary outputs per hour 
in the survivors (mean 49 ml/h) and non-survivors 
(32 ml/h) were also significantly different at the | per 
cent level. 

The electrolyte levels of sodium, potassium and 
chloride were all reduced in the serum, but it was in 
the postassium level that the most striking differences 
were noted (Table HD. The mean potassium level 
throughout the course of the disease in patients 
dying of the condition was 2:9 + 1-8 mmol/l, compared 
with levels of 4:0+0°-6 mmol/l in the survivors; the 
difference is significant at the 1 per cent level. 


Discussion 

The high incidence of typhoid perforation of the 
ileum in West Africa has yet to be explained. Informa- 
tion from various areas of the region is inadequate, 
but there are indications that prevalence of the 
condition varies from country to country and from 
locality to locality. In other parts of the African 
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continent, although typhoid fever is commonly 
encountered, this complication is seldom seen 
(Bayley, 1973). Earlier hypotheses in explanation of 
the patchy distribution of typhoid perforation of the 
ileum, viz. changing virulence of the organism and 
diminishing resistance of the host, are not satisfactory 
(Archampong, 1969), although a hypersensitivity 
reaction to Salmonella typhosa has yet to be adequately 
studied. A more rational explanation must await 
information on the behaviour of typhoid perforation 
from all parts of the West African subcontinent. 

The most significant finding of the present study 
is the absence of any appreciable change in the 
mortality over the 6-year period. This is also the 
experience of other centres (Mulligan, 1972; Olurin 
et al., 1972), and indicates that the downward trend 
in the mortality from 1966 has been arrested. By 
examining the prognosis in relation to a number of 
variables the present study sought to determine the 
factors responsible. These have been quantified by à 
simple numerical system and comparisons have been 
carried out by means of the standard r-test. The y? test 
was found rather insensitive in this situation. 

The results show that several factors did not affect 
the mortality. Thus, the prognosis was apparently 
independent of the initial haemoglobin level of the 
patient. Considering that the true haemoglobin level 
might have been lower, this is surprising. However, 
the apparent secondary place of the haemoglobin level 
is probably a reflection of careful anaesthetic manage- 
ment involving prolonged preoperative and intra- 
operative oxygenation, employment of slow induction 
techniques in preference to quick thiopentone induc- 
tion in very ill patients and judicious use of quick- 
acting muscle relaxants. It is appreciated that adequate 
anaesthetic coverage does not obtain in most centres 
faced with the problem of enteric perforation; local 
anaesthetic techniques provide a suitable though less 
convenient alternative, 

It is also surprising that the outcome of the illness 
was not significantly affected by the sickling status of 
the patient; it is of interest that there was no homo- 
zygous sickler among patients dying of typhoid 
perforation. Indeed, the incidence of the sickling 
phenomenon in the cases reviewed would appear to 
be different from the distribution of the sickling gene 
in the normal Ghanaian population. However, It is 
likely that several patients died out of hospital and 
that the clinical cases studied were not representative 
of the population at risk. The findings are of interest 
in view of reports from East Africa (Belcher, 1974) 
implicating the sickling phenomenon as a cause for 
the high incidence of typhoid perforation in West 
Africa. Analysis of typhoid fever cases in the present 
series showed no significant difference between 
perforated and non-perforated cases in respect of their 
sickling status. 

Table IV emphasizes the influence of the perfora- 
tion-operation interval on the prognosis. It might be 
argued that in the West African clinical milieu where 
headaches, fever and bowel disturbances have 
multiple causes, this period may not be readilv 
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obtainable. In fact, a careful history and assessment 
of the extent of the clinical signs and severity of the 
operative findings provide useful guide lines. Of the 
283 perforations, reliable figures were available in 230 
cases, and although there was a progressive increase 
in mortality with an increasing perforation-operation 
interval (Table IV), it was only after 96 hours that the 
prohibitive figure of 80 per cent was obtained. This 
raises the question whether operative treatment in 
these cases should be discouraged, but it was not 
evident that conservative measures would provide a 
suitable alternative. With the exception of Huckstep's 
series (1960) which consisted of 13 cases, the mortality 
by non-operative management has been almost 100 
per cent, 

An observation requiring close examination is the 
finding that the mortality in cases in which the bowel 
perforated in hospital was nearly double the average 
mortality for the entire series. Delay in institution of 
treatment due to the insidious development of perfora- 
tion may be contributory, but host resistance is 
probably even more important. If in spite of early 
hospitalization. with adequate chloramphenicol and 
broad spectrum antibiotic treatment as well as other 
supportive measures a patient develops a perforation, 
the immunological response of the patient is question- 
able. Studies in this direction should be rewarding. 
Furthermore, the more insidious the perforation, the 
greater are the bowel inflammation and oedema at the 
time of perforation, causing greater friability and 
increased difficulty in handling and suturing the 
bowel at operation. Huckstep (1962) commented on 
the higher operative risk in the patient who develops 
a perforation after a prolonged course of chloram- 
phenicol. 

The influence of water and electrolyte imbalance on 
the prognosis was remarkable, and provided a 
measure of the degree of transport disturbance across 
the bowel in this disease. The estimated fluid require- 
ments of 40 litres was based on measurements of 
peritoneal exudate in previous studies (Archampong, 
1969) and basic fluid requirements in the West 
African milieu (Badoe, 1968; Elebute, 1969). The 
fact that the actual amount of fluid infused pre- 
operatively was significantly less emphasizes the need 
for more objective criteria, besides the clinical features, 
for assessing fluid and electrolyte therapy. The 
urinary output, for example, which is always a good 
index of the degree of rehydration achieved in pre- 
operative patients, reflected at the same level of 
significance the difference in intravenous fluid therapy 
between survivors and non-survivors. Measurement 
of the urinary output per hour, unlike biochemical 
estimations such as the blood urea level, requires no 
special equipment and is readily ascertainable. It is 
suggested from the results of these studies that 
operations on patients with typhoid perforation 
should be avoided until the urinary output is above 
the safety level of 30 ml/h. 

It is hardly surprising that all the major plasma 
electrolytes were reduced in most patients. This is 
probably the result of impaired absorption due to the 
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associated ileus of enteric fever. It is also likely that 
the endotoxin of S. typhosa actively depresses the 
functions of the intestinal mucosa, as demonstrated 
for other pathogenic gut organisms (Norris et al., 
1967; Edmonds, 1971) The peritoneal exudate 
represents an important route of electrolyte loss, and 
the remarkable losses of potassium in this fluid 
documented by Badoe (1973) seem a plausible 
explanation for the close association of low plasma 
potassium with the prognosis. Badoe recommends 
administration of 40 mmol/l of potassium pre- 
operatively as soon as the urinary output is greater 
than 30 ml/h. The high incidence of hypokalaemia 
demonstrated in the present series and the low 
frequency of renal failure noted would, however, 
suggest that in many cases of typhoid perforation 
potassium deficiency is a dire emergency and that 
potassium could with advantage be included in the 
very first infusions (e.g. as Ringer's lactate), even 
before the full extent of renal function is ascertained. 
This is particularly important because the serum levels 
provide only an approximate estimate of the total 
bodv or interstitial fluid potassium levels, which are 
particularly depressed in hypokalaemic states. 

Respiratory complications were responsible for 14 
deaths, and more than half of these were attributable 
to aspiration—an essentially preventable condition. 
Aspiration before or during anaesthesia was un- 
common; indeed, in all the patients dying of this 
condition the aspiration was presumed to have 
occurred postoperatively, particularly in the first 24 
hours, emphasizing the importance of intensive 
nursing care, In the patient with bronchopneumonia 
it is likely that more active physiotherapy might have 
ensured a favourable outcome. 
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rectal excision for adenocarcinoma 
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SUMMARY 

A statistical analysis of the correlations between a 
number of factors, including age, tumour pathology 
and surgical management, and the results ef primary 
suture of the perineum after excision of the rectum for 
adenocarcinoma in 63 males is presented. 

An unsuccessful outcome was related to the extent 
of the dissection either necessitated by advanced tumour 
or resulting from excision of the coccyx. A successful 
result was associated with small tumours and preopera- 
tive antibacterial treatment. 

Topical antibacterial treatments, topical mercuric 
perchloride and the drainage route did not appear to 
affect the outcome. 


FOLLOWING the original description of the operation 
of abdominoperineal excision of the rectum by Miles 
in 1908, there have been many attempts to improve 
the management and subsequent healing of the peri- 
neal wound. On the first twelve occasions Miles used 
large drainage tubes in the anterior and posterior 
extremities of the wound after the skin margins had 
been brought together with sutures. However, | 
patient died from strangulation of a loop of small 
bowel after herniation through the peritoneal pelvic 
floor, so Miles (1914) started to use a pack for support 
with the additional advantage of reducing haemor- 
rhage; this method continues to be used to this day. 

At St Mark's Hospital until 1969 the perineal 
wound was usually managed by open drainage, i.e. 
loose approximation of the skin edges and a central 
corrugated drain through the wound, which was 
removed on about the third postoperative day. Follow- 
ing this, the wound was kept open by a tuck-in dress- 
ing until it had healed from the top downwards. The 
patient was not allowed to leave hospital until the 
perineum was comfortable and required superficial 
dressings only. Using this technique, 68 patients 
treated between 1968 and 1972 with no postoperative 
complications stayed in hospital for an average of 


The technique of primary suture with closed suction 
drainage was introduced at this centre following re- 
ports of the success of this procedure elsewhere (Oates 
and Alexander-Williams, 1970). Initially, the results 
were satisfactory, with a success rate of 65 per cent 


more recent experience has been less satisfactory, with 
primary healing occurring in only 13 out of 29 patients 
treated in 1973 and 1974, These recent disappointing 
results have prompted this analysis. 

A number of published reports includes patients 
with inflammatory bowel disease and tumours of 
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different origin. The present series excludes the former 
group of patients and is limited to cases with adeno- 
carcinoma of the rectum. In addition, patients of both 
sexes are usually included, whereas this study consists 
of male patients only, because at this hospital the 
posterior vaginal wall is excised in continuity for 
tumours arising in the lower third or ampulla of the 
rectum and the wound is left open. 

In the literature several modifications of the pro- 
cedure have been described, particularly concerning 
the necessity. for closure of the peritoneal floor, 
siting of the drains and antibacterial administration. 
similarly, at St Mark's Hospital there has been no 
uniformity in management, and this paper is an 
attempt to determine which clinical, technical and 
pathological factors affect the outcome of primary 
suture. Particular attention has been directed to the 
use of antibacterial substances and the timing of their 
administration in relation to surgery. 


Composition of the series 

Sixty-three men who underwent synchronous com- 
bined excision for rectal adenocarcinoma between 
December 1969 and June 1974 inclusive have been 
studied. These patients were a selected population in 
which the surgeons considered that a primary suture 
would be successful. If at operation the rectum was 
perforated, actual sepsis was discovered or haemo- 
stasis was inadequate, primary suture was not con- 
sidered. 


Recording of data 

The data recorded included size and classification of 
the tumour, use of antibacterial treatment and topical 
mercuric perchloride and type of drainage employed, 
in addition to the usual details of identification; this 
information was entered on a specially designed pro 


forma suitable for computer analysis. Two assump- 


tions were made in the recording of data. The size of 
4 tumours originallv removed by local excision was 
not known and they were arbitrarily allotted sizes of 
1, 3 and 4 cm (which fell in group Il, see below) and 
2 cm (which fell in group D). One patient in group H 
had 2 tumours; this group therefore contains 29 
tumours (104 per cent) in 28 patients. The tumours 
differed only in their Dukes' classification, and the 
more advanced tumour (C2) has been used in the 
analysis. 


* C. G. Marks, J. K. Ritchie and P. R. Hawley: St Mark's 
Hospital, London. M. Leighton: Computing Unit for Medical 
Sciences, St Bartholomew's Hospital, London. 

Present address of C. G. Marks: The Radcliffe Infirmary. 
Oxford. 


Results . 

The overall results are shown in Table I. The perineal 
wound healed by first intention in 35 patients, who 
constitute group Í (average length of postoperative 
stay 23-23 days). For the purpose of this analysis 
group I] contains all the remaining patients (average 
length of postoperative stay 35-71 days). Perineal 
abscesses were responsible for late breakdown in 2 
patients. The patient with spreading sepsis required 
three further operations and remained in hospital for 
95 days postoperatively. The delayed healing group 
contains 4 patients with minor breakdown and 2 
patients with a persistent sinus. 


Statistical analysis 

Relationships between the clinical outcome and the 
different factors were first examined by comparing 
the distributions of the factors in the two groups of 
patients (Tables I-IV). 

A series of discriminant analyses were then carried 
out (Armitage, 1971). Thirteen subsets of 21 variables 
were studied. Length of postoperative stay and post- 
operative ampicillin have been excluded, because they 
were Doth retrospective parameters and could not, 
therefore, be used to predict the outcome. A linear 
discriminant function was computed for each subset. 
This took into account both correlations between the 
variables in the set and also the relationships between 
the variables and the clinical outcome. 

The signs of the coefficients for each discriminant 
function are given in Table V, together with the num- 
bers cf patients for whom the discriminant analysis 
assessment of success or failure differed from the 
clinical outcome. 

A positive discriminant coefficient for a variable in 
a set indicates an association with success, and a nega- 
tive coefficient an association with failure. The num- 
bers of patients misclassified give an indication of the 
strength of the relationships between the sets of vari- 
ables and success or failure, i.e. the fewer the patients 
misclassified, the stronger is the relationship. 

The significance of any marked correlation between 
a variable and success or failure was tested by com- 
puting a y? statistic from the appropriate two-way 
table. | 
Results of analysis of individual factors (Tables H-IV ) 
Patients in group I were on average slightly younger 
than :hose in group H. However, in the younger 
patients the tumours were of larger size and more 
advanced grade, and these two factors were found on 
discriminant analysis to be more important in deter- 
mining the outcome than age. There was no signi- 
ficant indication that patients over 60 years were more 
likely to have an unsuccessful result. 


Tumour description 

A larger percentage of patients with tumours in the 
ampulla and the lower third of the rectum had a 
successful primary suture (Table I1). When the other 
parameters describing the tumours were examined, 
the lower third tumours were less advanced than those 
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Table I: RESULTS 


Results No. of patients 

Group I 

Primary healing 35 

Group Il 

Early breakdown (less than 3 weeks) i sepsis 19-09 
Late breakdown (after 5 weeks) 2 (d) 
Spreading sepsis Pat) 
Delayed healing (more than 4 weeks) 6 (2) 
Total 28 





Figures in parentheses represent patients who required 
surgical revision. 


Table H: AGE AND TUMOUR DESCRIPTION 


Group I Group il 
Average age (yr) 60-77 62-39 
Tumour description 
Situation (75 of tumours) 
Lower third 63 61 
Ampulla 28-5 23 
Upper third 8-5 i8 
Number of quadrants 2:86 2:86 
involved by tumour 
Size (cm) 4-83 5407 


Dukes' classification* 2:26 27 
Extent of spreadt 


* Scored as A= 1, B= 2, Cl = 3, C2 = 4. 
+ Scored as nil = 0, slight = 1, moderate = 2, extensive = 3. 


Table HI: ANTIBACTERIAL TREATMENT 


Treatment Group | Group Il 
Preoperative 
Sulphenamide 80 $7 
Neomycin 20 H 
Other 3 0 
Peroperative | 
Ampicillin 66 34 
Other 6 
Topicai 
Kananmycin 46 32 
Noxvtiolin AQ 57 
Polybactrin 11 1 


e ei E AA ACABA e eaa aa aer e a rrr t rra ree Hr rd ae inant tan as eene ver erri rN Emm deeem 


Results given as percentage of cases receiving treatment. 


Table IV: TECHNICAL FACTORS 


Group | Group H 
Excision of coccyx È) 51 79 
Topical cytotoxic | 7 
Mercuric perchloride (54) ST 30 
Other (55) Ü 7 
Drainage * | uU 
Abdominal 0-49 0:25 
Perineal 0-97 pod 








The figures represent the average number of drains used 
in the two groups. 
* This was recorded as follows: 


Number of abdominal drains: 0, 1, or 2 
Number of perineal drains: Ori Oe 2 


las 
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No. of tumours 
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Table V: DISCRIMINANT ANALYSES 





Age — 
Lower third — — — 
Ampulla — 
Upper third* 
Number of quadrants involved 
Size 
Dukes’ classification 
Extent of spread — = = — 
Antibacterial treatment 
Preoperative 
Sulphonamide 
Neomycin 
Other 
Peroperative 
Ampicillin 


II+ 
Card 
LTI 
| + 


Polybactrin 
Excision of coccyx 
Topical cytotoxic 
Mercuric perchloride 
Other 
Drainage 
Abdominal — 
Perineal — 


I+1+ ++ +++ 


| 


+++ 
I+ +++ 
I+ +++ 
+ 
I+ +++ 
++ +++ 
+++ 
++ 


-F 





12 11 
10 9 


No. in group I misclassified 6 13 


No. in group II misclassified 7 


12 


13 6 
10 16 


14 1] 9 9 8 
10 10 10 10 8 


Mo M 
oO 


* In all subsets where tumour situation was included, upper third tumours were the most associated with failure. 
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Fig. 1. Distribution of tumours according to Dukes' 
classification. 


in the ampulla and, more especially, than the small 
number (8) of tumours in the upper third. 

Analysis of other pathological attributes of the 
tumours (Table II) indicated that the patients in 
group II had, in general, larger tumours, a higher 
score on Dukes' classification (Fig. 1) and more exten- 
sive extrarectal spread in continuity. 


Antibacterial treatment (Table LIT) 

Preoperative: This is defined as antibacterial treat- 
ment started at the same time as mechanical bowel 
preparation. The statistical analysis showed that all 
preoperative antibacterial treatment was positively 
related to successful primary suture; this correlation 
was significant at the 5 per cent level (Table VI). 
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Peroperative: This includes all antibacterial treatments 
administered by injection from the time of premedica- 
tion to the completion of the operation and continued 
subsequently. A larger proportion of patients in group 
I than group II were given ampicillin; although this 
relationship was not significant the discriminant ana- 
lyses confirmed the positive association. 

Group II contained 4 of the 6 patients who received 

treatment other than ampicillin. 
Topical antibacterials: This treatment comprised kana- 
mycin, Noxytiolin or polymyxin-bacitracin spray (Poly- 
bactrin). Kanamycin was given at the completion of 
the operation and subsequently via the drainage tubing 
twice a day for up to 1 week. Noxytiolin and Poly- 
bactrin were usually administered once only at the 
completion of the operation. 

The earlier patients in this series were managed with 
preoperative neomycin, topical kanamycin to the peri- 
neal wound and drainage via the abdominal route. 
Later the method changed and sulphonamides or no 
antibacterial agents were used preoperatively, Noxy- 
tiolin was instilled locally and perineal drainage be- 
came the first choice. A larger proportion of patients 
in group I than group II were treated with kanamycin, 
and this distribution was reversed for Noxytiolin, but 
in neither case was the association significant. 

The outcome was successful in 4 of the 6 patients 
who were treated with topical Polybactrin. 


Topical cytotoxic drugs (Table IV) 

There was very little difference in the proportion of 
patients in the two groups treated with topical mer- 
curic perchloride, although it was used more frequently 


in group I. €n the discriminant analysis its effect was 
overshadowed by other factors. Nevertheless, there 
was no evidence that the use of mercuric perchloride 
contrituted to failure. 


Excision of the coccyx 

More patients in group H underwent excision than 
those in group I. This association with failure was 
confirmed by the discriminant analyses and 7? test 
(Table VI). 


Drainage 

The average number of abdominal drains was slightly 
higher in group I than in group H, but the dis- 
criminant analyses suggested an association between 
abdominal drains and failure. The opposite was true 
for perineal drains. This analysis does not, therefore, 
give any indication in favour of the use of abdominal 
rather than perineal drains or vice versa. 

In summary, the factors associated with success 
were pre- and peroperative antibacterial treatments. 
Larger tumours which were more advanced by Dukes’ 
classification and greater extrarectal spread in 
continuity were associated with failure as was excision 
of the coccyx. Age. topical antibacterial treatment, 
cytotoxic drugs and the method of drainage have not 
been demonstrated to have a clear association with 
either success or failure. 


Discussion 

It has not proved possible to find a group of cases 
from any of the published reports of patients under- 
going the procedure of primary suture of the perineal 
wound directly comparable with the present series, 
i.e. composed of only male patients with adeno- 
carcinoma of the rectum. Often no mention is made of 
the sex of the patients and the pathologv, and the 
relationship of the outcome to these factors, Detailed 
comparison is therefore precluded although some 
general comments can be made. 

There have been reports of success in over 90 per 
cent of patients (McLachlin and MacKenzie, 1970; 
Altemeier et al., 1974), between 67 and 56 per cent 
(Broader et al., 1974; present series), down to approxi- 
mately 45 per cent (Irvin and Goligher, 1975; 
Kronborg et al., 1974). 

The selection of patients for this technique is 
influenced by two factors, i.e. the presence of sepsis 
and perineal haemorrhage; differing selection there- 
fore may be responsible for the wide variation in 
results. Usually patients with preoperative sepsis Or 
contamination during the course of the operation 
were excluded. However, Broader et al. (1974) 
deliberately included 4 such patients, and Irvin and 
Goligher (1975) reported a significant association 
between operative contamination and an adverse 
effect on wound healing. In the studies of McLachlin 
and MacKenzie (1970) and Irvin and Goligher (1975) 
severe haemorrhage from the perineum was responsible 
for the exclusion of a number of patients; no reference 
is made to this point by most other authors. 
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Table Vi: ANALYSIS OF PREOPERATIVE 
ANTIBACTERIAL TREATMENT 





Antibacterial None 

No. 5 No. — *, Total 
Group I 30 86 ^ — 8 14 35 
Group Il 17 61 li 39 28 
|. Toa 47 75 16 25 å d 





g7 = 3-9, P005., 


Table VI: ANALYSIS OF THE EFFECT OF EXCISION 
OF THE COCCYX ON THE OUTCOME -« 


Coccyx excised Not excised 











No ae No. ur Total 
Group 1 18 5] 17 49 13 
Group H 22 79 6 Zi 28 
Total 40 63 23 37 63 


Extent of dissection 

It is reasonable to suppose that a wide dissection with 
resultant greater local trauma would prejudice 
successful perineal wound healing. This is supported 
by our findings that failure of primary suture is 
associated with large tumours of mere advanced 
Dukes’ classification and with extensive spread out- 
side the rectum in continuity with the primary tumour. 
A combination of these factors might be expected to 
necessitate a wider excision. In addition, we have 
found that there is a significant association with 
failure when the operation is extended by excision of 
the coccyx. 

The extent of dissection is also influenced by the sex 
of the patient and the technique of the surgeon. 
Although Johnston (1969) has described a modifica- , 
tion of the technique for women in whom the posterior 
vaginal wall has been excised, it is not clear how often 
this method has been used, if, indeed, at all in the 
series which include both sexes. It is likely that the 
dissection in many women was close to the rectum 
anteriorly in order to preserve the posterior vaginal 
wall. In addition, Altemeier et al. (1974) stated that 
exposure was generally adequate without excision of 
the coccyx. These observations suggest that in some 
centres it may be customary for the dissection to be 
very close to the rectum and so influence the outcome. 


Peritoneal floor 

Altemeier et al. (1974) stressed the importance of a 
sound peritoneal floor for success. Clesure of the 
pelvic peritoneum in 56 patients in this series was 
associated with failure in 23 (41 per cent). Primary 
suture failed in 5 out of 7 patients in whom satis- 
factory closure was not achieved. The failures may be 
due to the absence of a specific effect of the peritoneum 
in sealing the raw surfaces in the pelvis. although a 
randomized prospective trial (Irvin and  Goligher, 
1975) of patients with and without suture of the pelvic 
peritoneum showed little difference, with success rates 
of 45-2 and 42-9 per cent respectively. Nevertheless, 
our failures may again be associated with the dissection 
necessitated by more advanced tumours. 
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Infection of the perineal wound was responsible for 
failure of primary suture in 3 of 4 patients in whom 
part of the omentum was transposed to the pelvic 
cavity. Dencker et al. (1973) reported a successful out- 
come in 7 of 9 patients treated in this way. However, 
in the remaining 2 patients, prolonged infections 
ensued, and proved the most troublesome in the 
series. We have recently encountered another complica- 
tion (suggested by Ruckley et al, 1970) of trans- 
position of the omentum, i.e. acute necrosis. Although 
this followedean urgent proctocolectomy for colitis, it 
might occur whenever this technique is used. 


Antibacterial treatment 

Localized infection is the major cause of failure in all 
reported series of the results of primary suture of the 
perineal wound, a finding endorsed by this study. In 
spite of this established fact many reports do not 
mention antibacterial treatment at all. An exception 
to this omission is the series of Altemeier et al. (1974), 
who emphasized the importance of such treatment and 
described details of antibiotic administration but 
without specifying the antibiotics used. 

We have been particularly interested to determine 
which antibacterial agents are associated with a 
successful outcome, and to assess the influence of 
timing and method of administration. 

The association between preoperative antibacterial 
treatment, usually sulphonamides, and success was 
somewhat unexpected. However, it was in agreement 
with the results of the randomized prospective trial of 
antibacterial agents in large bowel surgery of 
Rosenberg et al. (1971), which included patients 
undergoing rectal excision without specifying primary 

,Derineal suture. At this hospital patients with obvious 
infection are not treated by primary suture, but it is of 
course possible that patients with unrecognized 
infection were so treated. However, it is more likely 
that unavoidable contamination with bacteria during 
the operation was the major source of infection. Any 
subsequent infection would be potentiated by a pelvic 
haematoma following a failure to secure operative 
haemostasis, inadequate drainage or a blockage after 
initiallv satisfactory drainage. Broader et al. (1974) 
have emphasized the importance of delaying closure 
of the perineum until the abdomen is closed. We 
agree with this and would also stress the necessity for 
establishing immediate continuous suction to prevent 
haematoma formation. These authors also advocated 
primary suture even if the rectum had been perforated. 
We cannot comment on this as it is not our practice to 
carry out primary suture in these circumstances. How- 
ever, | patient, who may have had an unrecognized 
perforation, almost succumbed with septicaemia 
following sepsis spreading from the perineal wound. 

Localized infection may be a late complication 
following initial success. It was disappointing that 2 of 
our patients developed a perineal abscess after their 
discharge from hospital with the wound healed. 
Perhaps an unrecognized haematoma or a recru- 
descence of an infection previously suppressed with 
antibiotics was responsible. 
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This analysis allows certain concluseons to be 
drawn about the selection and care of patients 
managed by this technique. It appears inevitable that 
there will be a large number of failures in any series 
which includes patients with advanced tumours who 
do not receive preoperative antibacterial treatment. 
The patients in whom primary perineal suture is most 
likely to succeed are those with small tumours who are 
prepared with full antibacterial treatment. 
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A retrospective analysis of the accuracy of immediate 
frozen section diagnosis in surgical pathology 


A. M. LESSELLS AND J. G. SIMPSON* 


SUMMARY 

An evaluation of the accuracy of 3556 frozen section 
diagnoses over a 10-year period has been carried out. 
The overall accuracy rate was 97-4 per cent, with 
unimportant discrepancies present in a further 1-8 per 
cent. In only 28 cases (0-8 per cent) was a false negative 
or positive diagnosis of malignancy made. Of these, 4 
patients underwent an unnecessary radical operation, 
while in 9 patients further surgery had to be carried out 
at a iater date. The essential accuracy of the frozen 
section technique is confirmed. 


THE frozen section technique is now a well-established 
procedure for the rapid diagnosis of surgical specimens. 
The major indication for the use of this method is to 
allow the surgeon to make an immediate therapeutic 
decision, thus sparing the patient possible reoperation 
and reducing the length and cost of hospital treatment. 
since the diagnosis made by the pathologist from 
frozen section may have serious consequences for the 
treatment of the patient, a high degree of accuracy is 
mandatory and quality control is important. However, 
apart from North America where the method appears 
to be more widely used than elsewhere, little attention 
has been given to the assessment of the accuracy of 
the technique. 

Jennings and Landers (1957) in a study of 412 cases 
showed an overall accuracy rate of 98-5 per cent. 
Similar figures (97-5-98-4 per cent) were reported in 
the somewhat larger series of Pitts et al. (1958), 
Ackerman and Ramirez (1959), Winship and Rosvoll 
(1959) and Horn (1962). In the two largest series 
reported to date the total accuracy (excluding deferred 
diagnoses) was 98-5 per cent in 3000 cases (Nakazawa 
et al., 1968) and 99 per cent in 10 000 cases (Holaday 
and Assor, 1974). The only comparable British series 
(Desai, 1966) was limited to 1006 lesions of the breast. 
In none of these reports is there any indication as to 
the effect of inaccurate frozen section diagnosis on 
the subsequent management of the patient. 

The present study was instituted to assess the 
accuracy of frozen section diagnosis in a large British 
series of general surgical specimens. An attempt was 
also made to evaluate the effect of initially incorrect 
diagnoses on the later treatment of patients. 


Materials and methods 

A retrospective survey was made of all surgical 
pathology specimens received in the Department of 
Pathology, University of Aberdeen, which is the sole 
histopathology department serving the north-east 
(Grampian) region. of Scotland, during the vears 


1964-73. In this period 116144 soetimens were 
received, of which 3607 (3-1 per cent) vere submitted 
for frozen section diagnosis, all from tv o large general 
hospitals. 

From each specimen submitted for frozen section, 
one or more blocks is taken and frozea rapidlv using 
CO, gas and thin sections stained witk both brilliant 
cresyl blue and haematoxylin and ecsin. When the 
pathologists opinion has been corveyed to the 
surgeon, the remainder of the block is thawed and 
immersed in a rapid fixative (Carnoy' s fluid) to allow 
confirmation of the diagnosis within 24 hours, in 
addition, particularly when the specirsen is large or 
the diagnosis in doubt, further block: may be fixed 
and stained by slower, routine histopathological 
techniques. 

Complete case data (clinical records, initial frozen 
section and final pathological dizgnoses) were 
available for 3556 (98:6 per cent) of the frozen section 
samples. Discrepancies between the histopathological 
diagnoses were recorded and, usins 
records, divided into two main groups: cases in which 
the difference in opinion on frozen sect on and on the 
final fixed section was not considered important in 
terms of immediate patient managerient, and the 
important cases where an initial false positive or false 
negative diagnosis of malignancy had keen made. 


Table I: TISSUE OF ORIGIN OF FROZEN SECTION 
SAMPLES 








Tissue NO. O Cases io 

Breast 247 61-8 
CNS 39 9:0 
Skin and subcutaneous tissue za 58 
Alimentary tract E31 IE 
Genito-urinary system 159 4-8 
Lymph nodes 157 44 
Thyroid, parathyroids and thymus 139 i9 
Respiratory tract E23 $5 
Other sites | ME [7 
Total 3556 
Results 


The site of origin of the frozen sectio specimens is 
shown in Table I. As would be expectee, the majority 
(62 per cent) of specimens were breast lesions, The next 
major group--lesions of the central nervous systeme- 
formed a surprising 9 per cent of the total; in this 
region, however, the neurosurgeons tead to use the 
technique not so much as a guide to surzical manage- 
ment but rather as a means of rapidly assessing the 
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Table H: CASES WITH UNIMPORTANT DISCREPANCIES BETWEEN FROZEN SECTION AND FINAL 





DIAGNOSES 
No. of 

Difference cases is 
More precise diagnosis 39 
Different diagnosis 18 0-5 
Sampling error 2 0-06 
Deferred diagnosis 7 0-1 

Total 66 1-76 


Examples of diagnoses 





Final 


Fibrosarcoma 
Metastatic melanoma 
Intraduct papilloma 


Frozen section 


Anaplastic tumour 
Astrocytoma 
Dilated breast duct 








Table Ill: DETAILS OF 28 CASES WITH FALSE POSITIVE OR FALSE NEGATIVE DIAGNOSIS OF 





MALIGNANCY 
No. of Frozen section Effect of incorrect diagnosis 
Group Tissue cases diagnosis Final diagnosis on case management 
False positive diagnosis Breast I Carcinoma Fat necrosis Radical mastectomy 
of malignancy (6 cases, Subcutaneous | Malignant tumour Inflammatory Wide local excision 
0-1723) Skin I Recurrent Inflammatory Wide local excision 
carcinoma 
Caecum l Carcinoma Endometriosis Right hemicolectomy 
Brain I Malignant tumour  Neurilemmoma None 
Brain j Malignant tumour Meningioma None 
False negative diagnosis — Breast 6 Benign Carcinoma (4) Radical surgery delayed (2) 
of malignancy due to Intraduct carcinoma (2) None (4) 
incorrect histological Brain 3 Meningioma Metastatic melanoma None (3) 
interpretation (13 cases, Glioma 
0-367.) Oligodendroglioma 
Skin 2 Cellular naevi Malignant melanoma = None--initial wide excision 
Thyroid l Hashimoto's Reticulum cell sarcoma None 
thyroiditis 
Salivary gland i Adenoma Adenocarcinoma Radical surgery delayed 
False negative diagnosis Breast 7 Benign Carcinoma (5) Radical surgery delayed (5) 
of malignancy due to Intraduct carcinoma (2) None (2)—initial wide 
sampling error (9 cases, excision 
0-258) Prostate 2 Benign Carcinoma Orchidectomy delayed (1) 


prognosis of the patient so that anxious relatives may 
be informed as soon as possible. 

In 3462 cases (97-4 per cent) there was no difference 
between the frozen section and final pathological 
diagnoses. Of the remainder, in 66 cases (1-8 per cent) 
the discrepancy between the diagnoses was not 
important in terms of immediate surgical management; 
the number of and reasons for these discrepancies are 
shown in Table Il. 

In only 28 cases (0-8 per cent) was there a major, 
therapeutically important, inaccuracy in the frozen 
section diagnosis; in 6 (0-17 per cent) malignancy was 
incorrectly diagnosed, while in 22 (0:61 per cent) 
malignancy was missed either because of incorrect 
interpretation of the histological features (13 cases) or 
because of incorrect sampling of the tissue by the 
pathologist (9 cases). The tissue sites, incorrect and 
corrected diagnoses and effects on patient manage- 
ment in these 28 cases are shown in Table HI. 

Of the 6 cases in which a false positive diagnosis 
was made, 4 patients were subjected to an unnecessary 
radical operation; the incorrect diagnosis did not 
influence the surgical treatment in the 2 neurosurgical! 
cases. Of the 13 cases in which an incorrect histo- 
logical opinion resulted in a false negative diagnosis 
of malignancy, only 3 patients underwent later radical 
surgery when the final diagnosis became known; in 
the remainder, wide local excisions had already been 
performed or postoperative radiotherapy was adminis- 
tered. Of the 9 cases in which incorrect sampling of 
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None (1)---oestrogen therapy 





the tissue resulted in a false negative diagnosis of 
malignancy, 6 patients had to have later surgical 
treatment. 


Discussion 

The overall accuracy rate in the present study of 3556 
frozen section diagnoses during a 10-year period was 
97-4 per cent. Although a precise diagnosis is always 
preferable, the time available for the histological 
examination of frozen section specimens is limited and 
it is usually sufficient for the surgeon to know whether 
a lesion is neoplastic or not, and, if the former, 
whether benign or malignant, since his immediate 
therapeutic decision is made on the basis of such a 
broad diagnosis. When the group of minor differences 
is thus excluded, the diagnosis of malignancy or 
benignancy was correct in 99-2 per cent of the cases in 
the present series. This figure corresponds closely to 
those reported in the large series of Nakazawa et al. 
(1968) and Holaday and Assor (1974); comparison 
with many of the other series reported is difficult 
because of their small numbers, limitation to one 
tissue or failure to subdivide errors by cause. 

In the present series, excluding examples of sampling 
error, the ratio of false positive : false negative 
diagnoses of malignancy was approximately | : 2. 
This tends to emphasize the conservative approach of 
pathologists to frozen section diagnosis, most, 
presumably, taking the view that a false positive 
diagnosis of malignancy with the possibility of radical 
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surgery beyig. performed would be regarded as a 
greater mistake. 

Although it is almost inevitable that the slightly 
poorer quality of frozen sections prevents the accuracy 
of diagnosis available from properly fixed tissue, 
certain of the errors in the present series could 
probably have been avoided if complete clinical 
information had been available to the pathologist and 
if the tissue submitted for examination had been 
properly sampled by him. (Accurate sampling by the 
surgeon is also, of course, essential; not included in 
the present series of pathological errors are cases 
where subsequent specimens from a patient revealed 
lesions not present in the original sample sent for 
frozen section.) Ideally, the pathologist should have 
ready access to the clinical record and either see the 
lesion im situ or have any suspicious area in a large 
specimen accurately indicated. 

Frozen section diagnosis is most commonly used in 
the surgical management of breast lesions. The 
present series does indicate, however, that inaccuracies 
are effectively no more common in other sites, so that 
there appears to be no contraindication to frozen 
section diagnosis being applied to any tissue. Its value 
in thoracic surgical and gynaecological material has 
been emphasized by Sjölin (1955) and DiMusto (1970). 

Of the 28 cases in which a false positive or negative 
diagnosis of malignancy was made, in only 4 (0-1 per 
cent of the total frozen sections) was radical surgery 
performed unnecessarily. In a further 9 patients 
(0-25 per cent), surgical treatment was delayed. (It is, 
of course, possible that more of the patients in whom 
a false negative diagnosis of malignancy was made 
woulc have undergone immediate further surgical 
therapy had the correct diagnosis been given to the 
surgeon at the time of frozen section.) 

Quality control studies should form an essential part 
of the routine commitment of any laboratory service. 


Accuracy of immediate frozen section diagnosis 


The results of one such study in a department of histo- 
pathology indicate that the frozen section technique 
is an essentially accurate, and thus extremely useful, 
method of immediate diagnosis in surgical pathology. 
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Intermittent non-sterile self-catheterization 


H. N. WHITFIELD AND M. E. MAYO* 


SUMMARY, 


Fourteen patients suffering from voiding disorders of 


various aetiologies were taught the art of intermittent 
self-catheterization. The rationale of this form of treat- 
ment is discussed and it is suggested that this régime 
may play a useful role in the management of patients 


who are not amenable to surgery or other. forms of 


treatment. 


THe place for urethral catheterization in the treatment 
of patients with voiding disorders has gone through a 
full circle. Up until the end of the nineteenth century 
non-sterile, intermittent self-catheterization was con- 
sidered to be the treatment of choice for prostatic 
obstruction (Teevan, 1880), and some of the potential 
hazards such as catheter fever were recognized (Clark, 
1883). The realization that urinary tract infection 
was a common, if not inevitable, sequela of urethral 
instrumentation led to restrictions in the indications 
for catheterization (Shackman and Messent, 1954; 
Kass and Schneiderman, 1957; Cox and Hinman, 
196la, b). Beeson (1958) suggested that the intro- 
duction of bacteria into the bladder with the sub- 
sequent risk of pyelonephritis severely limited the use 
of a urethral catheter. Further understanding of the 
* pathophysiology of urinary tract infection (Lapides, 
1965), latex and neoplex catheters, the maintenance of 
adequate urine volumes and the advent of a wide 
range of urinary antibiotics and antiseptics have all 
contributed to a reappraisal of this traditional view 
(Leading article, 1974). There remain patients with 
voiding disorders who are either not amenable to 
surgical intervention or in whom the results of surgery 
are likely to be poor. Recent reports (Lapides et al., 
1972, 1974; Hardy et al., 1975; Lyon et al., 1975) have 
encouraged the use of intermittent self-catheterization. 
The present paper records our experience with this 
method of treatment. 


Patients and methods 

Before treatment all the patients were admitted for 
urodynamic investigations which included a full 
history, examination, urine culture, blood chemistry, 
blood count, urethral pressure profile, cystometrogram, 
intravenous urogram and voiding cystourethrography 
combined with pressure studies. Fourteen patients are 
discussed, in whom intermittent self-catheterization 
was felt to be the treatment of choice. 


Age and sex 
There were 10 females in the group. The ages of the 
patients ranged from 22 to 69 years. 
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Diagnoses 

There were 7 patients with a neuropathic bladder, of 
whom 4 had an atonic bladder on cystometry and a 
large residual urine volume, and 3 had unstable cysto- 
metrograms. The underlying pathology in these 7 
cases and the diagnoses in the remaining patients are 
detailed in Table I. 


Table I: AGE, SEX AND DIAGNOSIS 


Patient Age Sex Diagnosis 
EK. 57 I Chronic retention. Unknown aetiology 
T.F, 26 F Disseminated sclerosis, Uninhibited 


neuropathic bladder 
Psychogenic retention 


D, F 39 F Lumbosacral liposarcoma. Atonic 
neuropathic bladder 

G. P 30 F Chronic retention. Caecocystoplasty 

B.C 54 F Chrome retention and stress 


incontinence 

Spinal dysraphism. Uninhibitted neurc- 
pathic bladder 

Psychogenic retention 

Lumbar disc pathology. Atonic neuro- 
pathic bladder 


L.A 22 F Chronic retention. Unknown actiology 

NLA 50 M Disseminated sclerosis. Uninhibited 
neuropathic bladder 

Jd 44 Disseminated sclerosis, Uninhibited 
neuropathic bladder 

G, Cr, 69 Lumbar disc pathology. Atonic neuro- 


pathic bladder 
Chronic retention. Unknown aetiology 
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Symptoms 

In 7 patients incontinence was the main complaint, 
whereas in the remaining 7 urinary retention was the 
main symptom. Four of the patients had intermittent 
symptoms of lower urinary tract infection (Table IT). 


Method of instruction 

The female patients were all taught the art of self- 
catheterization by senior members of the nursing staff 
who first instructed the patients in their anatomy with 
the help of a mirror placed between the legs while the 
patient was lying supine. When the patients had 
successfully catheterized themselves with the aid of a 
mirror they were then encouraged to do so by feeling 
for the external urinary meatus rather than by seeing 
it and, when proficient, they were able to practise 
catheterizing themselves while standing over a 
lavatory. The male patients were all taugbt to 
catheterize themselves by a member of the medical 
staff. 
* Institute of Urology, University of London. 

Present address of M. E. Mayo: Department of Urology, 
University of Washington. 
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Table H: URINARY INFECTIONS BEFORE AND AFTER INTERMITTENT SELF-CATHETERIZATION 
* 


Urine culture before 

















Blood urea 


before 
Urine culture after Intravenous urogram beforc treatment 


Patient Age Sex treatment treatment treatment (mg ^5 

E. K. 37 F Scanty saprophytes Scanty saprophsdes Norma} 30 

TF. 26 F E. coli E. coli Normal 1? 

K. H. 47 F Ps. pyocyanea K. aerogenes Normal 30 

D. F. 39 F K. aerogenes E. coli Normal 22 

G. P. 30 F Mixed growth Mixed growth Right, upper tract dilatation 27 
Left, post-obstructive atroph» 

B. C. 54 F E. coli E. coli Normal 40 

J. de B. 44 F Sterile Sterile Normal * 30 

B. M. 22 F Sterile Sterile Norma! 32 

M. G. 62 F Str. faecalis E. coli Right, nephrectomy AQ 
Left, chronic pyelonephritis 

L. A. 22 F Scanty mixed Scanty mixed Normal ae 

N.A 50 M Pr. mirabilis S. marcescens Moderate bilateral hydro- 30 

nephrosis 
jJ. J 44 M Sterile Sterile Stones in lower calices of bot 30 
kidneys 
G. G. 69 M Pr. mirabilis Pr. mirabilis Mild bilateral hydronephrosis RO 
Ps. pyvocyvanea 

W. B. 73 M Sterile Sterile Normal 26 

Table If: RESULTS OF TREATMENT 

Patient Age Sex Symptoms Results of treatment 

E. K. 54 F Chronic retention. Recurrent urinary tract No improvement 

infection 

TP. 26 F Incontinence. Occasional urinary tract infection Continent. Occasional urinary -ract infection 

K.H 47 F Retention. Occasional urinary tract infection Emptying satisfactorily. Occasional urinary 
tract infection 

D.F 39 F Incontinence. Recurrent urinary tract infection Asymptomatic 

G. P 30 F Incontinence, Recurrent urinary tract infection No change 

B.C 54 F Incontinence. Recurreat urinary tract infection Less incontinent. Occasional ucinary tract 
infection 

J. de B. 44 F Incontinence. Occasioral urinary tract infection Continent. Occasional urinary aract infection 

B. M. 22 F Retention Asymptomatic 

M. G, 62 Incontinence. Recurremt urinary tract infection Almost continent by day. Recurrent infections 

L. A. 22 F Retention. Occasional urinary tract infection Satisfactory emptying. Occasional infections 

N. A. 50 M Retention. Recurrent arinary tract infection Asymptomatic 

J. J 44 M Recurrent retention Asymptomatic 

G.G 69 M Retention. Recurrent arinary tract infection Asymptomatic 

W.B 73 M Recurrent retention Asymptomatic 





No sterile precautions were used, though socially 
clean conditions were employed. The patients washed 
their hands, their perineum and the catheter in soap 
and water and rinsed with tap water. The catheter tip 
was lubricated with water-soluble or anaesthetic jelly. 
At the end of the procedure the catheter was flushed 
with tap water and replaced in a container for further 
use. 


Results 

After performing intermittent self-catheterizetion for 
| month the patients were asked whether they con- 
sidered that the symptoms from which they had 
previously suffered were alleviated, improved, un- 
changed or worse. Eight patients considered that they 
no longer suffered from their previous symptoms, 4 
considered that they had improved and 2 patients 
considered that their symptoms were unchanged 
(Table If). 

The 4 patients who had uninfected uríne on pre- 
sentation continued to have uninfected urine. Those 
in whom urinary tract pathogens had been cultured 
previously still harboured organisms (Table I7) which 


* 





from time to time gave rise to symptoma ic lower tract 
infections requiring appropriate treztment. Our 
impression is that the frequency of these episodes is 
less, though the length of follow-up, varying from 3 to 
15 months, is too short to be able to make any firm 
assertion on this point. 

The biood urea has been monitorec at monthly 
intervals in all the patients and there has been no 
change. Follow-up intravenous urograms will be 
performed at the appropriate time. 


Discussion 

Opponents of urethral catheterization argue that it 
predisposes to urinary infection and therefore to 
pyelonephritis and bacteriuria. This may be true of a 
catheterization performed in the presence of poor 
bladder emptying and residual urine; however, if 
bladder ?unction is normal, introduced bacteria are 
quickly eliminated (Cox and Hinman 1961a). A 
permanent indwelling catheter will ineviably lead to 
bacteriuria if left in for more than a few weeks. How- 
ever, Guttmann and Frankel (1966) have shown that 
sterile intermittent catheterization can keep 60 per cent 
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of patients with a neuropathic bladder following 
spinal injury free of significant bacteriuria. More 
recently, Lapides et al. (1974) have demonstrated that 
non-sterile self-catheterization can in fact render 
sterile a bladder which is chronically infected, and 
they believed that the main factor leading to persistent 
bacteriuria is the overdistension and high intravesical 
pressures associated with obstructive and neuropathic 
bladder disorders. In the present small series no 
patient with an originally sterile bladder was rendered 
bacteriuric. , However, none of those originally 
infected was made sterile, although the incidence of 
symptoms due to infection seemed to be reduced. 
There is no evidence that self-catheterization leads to 
deteriorating renal function. By reducing back pressure 
on the upper urinary tract renal function may be 
conserved. 

Perhaps the most important advantage of non-sterile 
self-catheterization, apart from reduction in bacteri- 
uria, is that it avoids the mechanical and irritative 
problems associated with a permanent indwelling 
catheter. In women, the most troublesome problem is 
leakage around the catheter, and this is not improved 
by using large diameter catheters. In both sexes, 
bladder spasms due to the catheter cause discomfort 
and incontinence. 

Intermittent non-sterile self-catheterization may be 
indicated in patients with a neuropathic bladder and 
in any patient who is temporarily or permanently 
unable to empty their bladder in whom surgery is not 
indicated, especially if infection or incontinence is 
present as well. Women who are unable to void, but 
in whom no aetiological factor can be found, present 
a particularly difficult problem, and in this group, 
rather than resort to bladder neck surgery with the 
very real danger of permanent and total incontinence, 
we would now recommend intermittent non-sterile 
self-catheterization. 
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Reviews and notices of books 


Transplantation Today. Volume HI 

Michael Schlesinger, Jerusalem, Rupert E. Billingkam, Dallas. 
Texas, and Felix T. Rapaport, New York. 180 = 255 mm. Pp. 
922-- xxriii. Hlustrated, 1975. New York: Grune & Stratton. 
$37.50. 


Tuts volume is a hard-back edition of the Proceedings of the 
Fifth international Congress of the Transplanta.ion Society 
held in Jerusalem in August 1974. It brings together papers 
from all over the world, covering histocompatabilitv, trans- 
plantation antigens, mechanisms of graft rejection, tolerance 
and enhancement and tumour immunology. This constitutes 
the basic background sciences of the subject. Then more 
clinical topics are covered—-organ preservation and clinical 
organ grafting. The volume ends with a consideration of bone 
marrow grafting and reports of workshops concerned with 
basic immunological and clinical matters, for example, fetal- 
maternal interactions, and transplantation of teeth and 
pancreas. 

For someone not working in transplantation this book 
would have little to offer, being the published version of a 
professional transplantation society's current proceedings. To 
this extent the title "Transplantation. Today’ is somewhat 
misleading. For those interested in the current sta:e of the art 
and scence this volume is extremely valuable. It saows clearly 
what branches of transplantation immunology are interesting 
scientists and also the rather depressing stagnation of advance 
in clinical organ grafting. These two matters may not be 
completely unrelated. It is possible that much of tae emphasis 
of current immunological research may be unhelpful in terms 
of clin:cal application although of great theoretical interest. 

‘Transplantation Today’ is an essential requirement of any 
laboratcry or clinic concerned with organ grafting. though it is 
unlikely to be of much interest to the outsider seeking a review 
of the subject. 

R. Y. CALNE 


Mountain Medicine. A Clinical Study of Cold and High 
Altitude 


1975. London: Crosby Lockwood Staples. £10. 


Tuis is a fascinating book written by an authority in the field 
after a lifelong interest in the subject. It covers a wide range of 
topics including the atmosphere, growth, enerzy balance, 
respiration, reactions to cold, mountain sickness, acclimatiza- 
tion and deterioration, and an account of the fascinating 
problems of pulmonary oedema and frostbite. Even then, we 
are left to search in vain for advice on many o? the minor 
ailments that afflict mountaineers. 

The author has tackled a vast canvas, and has tried to write 
for an extremely wide audience. Of course, he has failed, but 
it is an exciting attempt. The chapters are uneven, and some of 
the accounts, especially that of respiratory. physiology, are 
outdated, but always the author's infectious enthusiasm for 
his subject shines through. 

The iEustrations are not good, and that describec as showing 
a bicycle ergometer does not! There are some irritating 
misprints and errors, amongst them ‘insulin’ for ‘mulin’. 

The historical surveys are fascinating and well researched. 
but it is regrettable that the author has not specu ated on the 
future. 

Although this book is expensive, its purchase is well worth 
careful consideration, especially for library use, asit allows an 
insight to a seldom-explored but fascinating field. 

P. N. DILLY 
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Problems of Recurrent Hernia 
Robert C. Kimberly. 215 © 135 mm. Pp. 63. wit! illustrations. 
1975. Springfield. Hi.: Thomas. $6.50. 


Tur repair of a recurrent hernia is not an operation to be 
undertaken lightly. It is attended by compkeations or death 
more often than is perhaps generally appreciated. Dr Kimberly 
has produced a useful little book which incaides chapters on 
recurrent inguinal, femoral, ventral, diaphragmatic (including 
hiatal) and muscle hernia. It was clearly the zuthor's intention 
to offer principles rather than minutiae. Ther: is no attempt to 
review the field or to describe alternative surgecal methods. The 
reader may look in vain for precise details of sargical technique. 
The bock is a summary of one surgeon' s approach to recurrent 
hernia characterized by careful preoperative sreparation, clear 
understanding of anatomy, careful surgical technique and the 
liberal use of relieving incisions and of targalum or Marlex 
mesh. The brevity, the simple clarity of style and the excellent 
illustrat:ons by Leon Schlossberg are qualiges which should 
make this monograph a welcome addition to a busy surgeon's 
bookshelf, 

C. V. RUCKLEY 


Paediatric Neurosurgery for Paediatricians asd Neurosurgeons 
Kenneth Till, London. 235 « 160 mm. Pp. 312. illustrated. 1975. 
Oxford: Blackwell. £11:50. 


Tur mneurosurgically treated disorders of childhood are 
unfamiliar to most doctors, and even to paaiiatricians. They 
are relairvely uncommon, with the exception of spina bifida 
and its complications, which are only mentioaed briefly in this 
book. Apart from this subject. all the majcr diagnostic and 
therapeutic problems of paediatric neurosurgery are described 
in the Beht of the author's considerable experience at the 
Hospita: for Sick Children, Great Ormond Sreet. Both spinal 
and cranial lesions are covered. The investigation, diagnosis 
and treatment of tumours, infections, head igjuries (a particu- 
larly useful chapter), hydrocephalus and corgenita!l disorders 
are included. 

The value of the book is greatly enhanced by an excellent 
chapter on abnormal paediatric neuroradiology by Dr R. D. 
Hoare. Even the normal appearances of paediatric X-ray 
studies, as compared with those of adults, ase not familiar to 
most people, and if there is room in future ed tions it would be 
useful to include them as well. A few words on paediatric 
neuro-amaesthesia might also be helpful. A small number of 
minor cerrections are required in the general :ext. 

An urusual format has been adopted, with the running head 
at the foot of the page and the text beginning a quarter of the 
way down each sheet. The advantages of this do not necessarily 
justify the change from a conventional layeut. The book is 
very well produced and the quality of the X-ray illustrations is 
excellent. 

Although the title indicates that the boek is written for 
neurosurgeons, there is only a brief mentien of the special 
techniques involved in operations upon children, which makes 
it of limited. value to a consultant neurosargeon or senior 
registrar. However, it forms an admirable basis for further 
study, and demonstrates that children are not just small adults. 
Its special value is as a textbook and practical reference volume 
for all paediatricians and for neurosurgical kouse staf? facing 
paediatric problems for the first time. The chapter on head 
injuries should be studied by casualty surgeors, and it will also 
be a verv helpful source of information to teechers of nursing. 

P. H. SCHURR 
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Bailey & Love’s Short Practice of Surgery 

Revised A. J. Harding Rains and H. David Ritchie. Sixteenth 
edition. 248 « 168 mm. Pp. 1320, with 1482 illustrations. 1975. 
London: Lewis. £10. 


Tuis well-known textbook of surgery has been revised by two 
main editors, aided by four surgeons who have contributed 
several specialist. chapters. The editors have been helped 
throughout by McNeill Love, and it is with much regret that 
they report his death on | October 1974, as the edition was 
about to go to press. 

The editors are to be congratulated in having preserved the 
main characteristics of the book which have made it so popular 
all over the world, and at the same time keeping it abreast of 
the pace of inerease of knowledge of surgery and its related 
physiology. This is particularly so in the gastro-intestinal field, 
where the important advances in physiology have been included. 
Where appropriate, new chapters have been added, such as 
that on transplantation, together with many new illustrations. 
The final chapter entitled ‘The surgical patient’ stresses that 
each case must always be considered and treated as a complete 
individual human being. 

This edition will maintain the book's well-deserved popu- 
larity, not only with undergraduates, but also with post- 
graduates working for higher diplomas. The publishers are to 
be congratulated for having produced this edition at only a 
modest increase in price. 

A. B. BIRT 


Review of Medical Physiology 
William F. Ganong, California. Seventh edition. 260 « 180 mm. 
Pp. 587 + xii. Hlustrated. 1975. Los Altos, Calif.: Lange. 810-50. 


Tur appearance of the seventh edition of this well-known work 
is to be welcomed as a concise synopsis of medically orientated 
physiological information (it should be entitled "Synopsis 
rather than "Review ). Its system-by-system coverage is much 
as before. but some (although not all) sections have been 
updated to take account of advances in knowledge since the 
last edition. By its nature the book cannot be comprehensive, 
and so some topics of clinical importance are still either dealt 
with cursorily or omitted altogether, but those chosen for 
discussion are presented clearly, with informative and well- 
e chosen illustrations and tables. There is a good index, and à 
series of useful appendices. The major criticism of this edition. 
as of its predecessors, is that in spite of its title ‘Medical 
Physiology’ (and the correlated statement in the Preface that 
it provides ‘a concise summary of mammalian and, particularly. 
of human physiology’) there are still too many sections in 
which information from animal experiments is recounted 
without adequate reference to comparable or, more important, 
contrasting data obtained in human subjects-—a defect 
unfortunately shared with many other contemporary textbooks 
similarly entitled. Therefore, whilst the book continues to be 
an excellent source of information for medical (and dental) 
students rounding off their studies of mammalian physiology, 
it is not adequate as a textbook for voung doctors engaged in 
postgraduate studies. 

BARRY WYKE 


Selective Bibliography of Orthopaedic Surgery 
The American Academy of Orthopaedic Surgeons. Third edition. 
215 x 140 mm. Pp. 134 -- ix. 1975. London: Kimpton. £425. 


Tuis slim volume is exactly what it claims to be—a collection of 
titles of some 3000 articles of orthopaedic interest, which are 
classified under the headings: ‘Children’s orthopaedics’. 
‘Adult orthopaedics’, ‘Trauma’ and ‘Basic science’. This Is the 
third edition and therefore must fulfil a need. However, as the 
authors say in the Preface, the classification is arbitrary, as 
must be the selection of references for inclusion. This little 
booklet has helped and will no doubt continue to help the 
busy surgeon and the postgraduate student to locate informa- 
tion on a particular subject rapidly, and as such, is a useful 
modest volume of reference. 

LIPMANN KESSEL 
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Intestinal Absorption in Man 
Edited lan McColl, London, and G. E. G. Sladen, Sheffield. 230 x< 


Wuat this book does, it does very well. The initial chapters 
describe methods of studving intestinal absorption in man: the 
absorption of fluid and electrolytes, carbohydrates, proteins. 
lipids. calcium and iron. These chapters represent a timely 
review of work that has been largely carried out in man, in 
contrast to animal experiments. particularly in vitro prepara- 
tions. Although the editors state that this is a collection of 
essays on some aspects of intestinal absorption, a potential 
reader should know that the book is by no means a complete 
treatise, and the clinician who hopes to find help with the 
investigation and management of a patient with malabsorption 
will be disappointed. It is true that at the end of almost every 
chapter there is a section on the related clinical syndromes, but 
the amount of information given is meagre and not at all helpful 
in the clinical situation. 

However, the essays represent a mine of information to the 
gastro-enterologist and are required reading for any young 
research worker embarking on clinical studies of intestinal 
absorption. The book would have been enhanced by the 
addition of chapters on the mechanism of absorption, the 
absorption of drugs and of malabsorption. 

R, SHIELDS 


Techniques of Clinical Gastroenterology 

H. Worth Boyce, Washington DC, and Eddy D. Palmer, New 
Jersey. 245 x 175 mm. Pp. 487 + x. Hlustrated. 1975. Springfield, 
Jil.: Thomas. $28.50. 


Tuts book contains descriptions of endoscopy, oesophageal 
dilatation, biopsy techniques, gastric secretion, emptying and 
hypothermia. It has precise instructions for all these pro- 
cedures, a clear layout and is handsomely presented. Its value 
is restricted by the lack of newer developments and the fact 
that few references are from the 1970s. The quality of the 
colour illustrations in the section on endophotography is very 
uneven. 

The following quotations from the authors’ introduction 
indicate the restricted scope of the book and the difficulty of 
giving other than a very personal assessment of its value: 
“Actual mechanics of most techniques are relatively easy’: 
‘Interpretation cannot be taught by a book’; “Our efforts are 
directed primarily towards discussions of instruments’. 

This book would be an investment for anyone wishing to 
have details of the instruments involved in clinical gastro- 
enterology, but it cannot now be said to be fully up-to-date. 

H. L. DUTHIE 


Year Book of Cardiovascular Medicine and Surgery 1974 
Edited W. Proctor Harvey, Walter M. Kirkendall, John WM. 
Kirklin, Alexander S. Nadas, Oglesby Paul, Edmund H. 
Somneblick and Irving S. Wright. 195x 130 mm. Pp. 479, with 
80 illustrations. 1974, London: Llovd-Luke, £11-55. 


Tur Year Book series is invaluable in that expert editors review 
the literature in their speciality, pick out the most important 
publications and produce an abstract of each, followed by a 
succinct account of their own opinions and comments on the 
work. As medicine becomes increasingly complex and 
specialized, it is impossible to keep abreast of the latest 
advances of even so compact a speciality as cardiovascular 
medicine, so that a yearly review by eminent editors is a rela- 
tively painless way of catching up and filling in gaps. The 
space allocated to each sub-speciality reflects the changing 
emphasis, and it is noticeable how much is devoted to a review 
of the literature on measurement of left ventricular function. 
Ischaemic heart disease and hypertension have replaced 
valvular and congestive heart disease as the growing areas in 
cardiology. 

This book, like all its predecessors, is a ‘must’ for everyone 
involved in cardiology who wishes to keep abreast of the latest 
developments. 

F. B. RAFTERY 


Arthrography of the Shoulder. The Diagnosis and Management 
of the Lesions Visualized 

Julius $. Neviaser, Washington. 230 = 155 mm. Pp. 272+ xi, with 
260 illustrations. 1975. Springfield. Ili.: Thomas. $22.50. 


Tue title of this volume suggests that it is a handbook on 
arthrography of the shoulder. This is not the case. The author 
describes the book as the culmination of his lifedong interest 
in the shoulder joint. In it he deals with the diagnosis and 
treatment of common shoulder disorders. 

lt is surprising to find so little on the diagnostic value of 
symptoms and clinical signs. These may have been considered 
beyond the compass of the book, but their omission leads to a 
lack of balance. Arthrography is a special investigation. to be 
preceded by a provisional diagnosis made on the basis of 
clinical and plain radiographic signs. The better the plain 
radiography. the fewer indications for arthrograpby will arise. 
For example, arthrography in fracture of the surgical neck of 
the humerus is rarely required, although the book contains a 
chapter on this injury. 

The author does not stress the information to be derived from 
plain Alms of the shoulder. In the legend to Figure 222 it is 
stated that the compression defect, following dislocation. has 
disappeared. It is, however, still clearly visible anc its reduced 
size 1s due to the different projection. 

Arthrography is à procedure widely performed by radio- 
logists, and most orthopaedic surgeons cannot spare the time 
to gain the technical expertise. Arthrography of the shoulder 
is valuable, but less so than arthrography of tke knee and 
possibly of the infant hip. 

The author mentions his radiological colleagues only to 
remark that when they disagree with him, he is always right. 
Perhaps more cooperation would have resulted in improvement 
in the areas of arthrographic technique, radiography and 
radiation protection. 

This book is a disappointment. No figures or statistics are 
offered :n respect of the patients passing through :he author's 
hands over many years. Reliance is placed upor illustrative 
case histories which are less valuable because of their selective 
and sometimes anecdotal nature. 

For a book on arthrography, the standard of radiographic 
illustrations is of a consistently low quality. Many of the 
features described in the legends are not demonstrated. 

The best part of this volume is that on the management of 
shoulder disorders. The author presents a distillate of his wide 
experience, full of practical advice. As a radiologist reviewing 
this book for surgeons, the reviewer can only insist that both 
arthrography and radiology in general have mere to offer 
orthopaedics than the author and his illustrations suggest. 

DEXNIS STOKER 


Principles of Thvroid Surgery 
John M. Beaugié. London, 215 « 140 mm. Pp. 22: ix. Hlus- 
trated. 1975, Tunbridge Wells: Pitman. £7. 


THis comprehensive yet concise review of the principles of 
thyroid surgery seeks for its clientele the fellowshio candidate 
and the postgraduate surgeon in training. This mocest claim it 
not only merits but exceeds, for it can be studied with advantage 
by all surgeons irrespective of vintage. 

The author does wel! to commence with a historical review, 
for only by a study of the tribulations of the past do present 
trends become meaningful and future portents discernible. 
Basic scientific principles are well covered. and there is a 
comprehensive section on the investigation of thyroid disease 
which is well documented and illustrated and which has a 
useful bibliography. On malignant diseases of the thyroid the 
author, though quoting personal experience, wisely adheres to 
traditional theory and practice, but does well to emphasize in 
a chapter of its own the controversy which sur-ounds the 
solitary thyroid nodule. 

It would, however, be a disservice to the author to infer that 
his monograph answers all the controversial issges. In the 
section on thyroidectomy his firm advocacy of section of the 
strap muscles, and the absence of reference to the vulnerability 
of the superior laryngeal nerve during ligation of the superior 
pole, are factors which might aggravate the risk of post- 
operative voice changes, a complication of thyroidectomy 
presently exceeded only by postoperative hypothvroidism. 


Reviews and notices of books 


A useful addition might have been an equation of thyroid- 
ectomy against other forms of therapy currently in vogue. In 
these days of increased cost consciousness and limited resources 
of manpower and finance, such assessments become realistic. 
not onky in respect of the benefits and complications of these 
therapies but also having regard for the economic impact upon 
hospital services and the individual patient. This omission can 
be rected in the future, for the appeal of this book should be 
such that a further edition must surely follew, 


VW AHCHIE 


Symposium on Malignancies of the Head and Neck. Volume H. 
Edited Robin Anderson, Cleveland, Ohio. and John E. Hoopes, 
Baltimore, Maryland. 280 < 220 mm. Pp. 24? “xii. Hlustrated. 
1975. London: Kimpton, £18-75. 


Tut literal definition of ‘symposium’ is fertunately general 
enough to encompass the wide variety of interpretations which 
are gathered beneath its banner. In this particular instance it is 
a ‘collection of opinions’. primarily from plastic surgeons, 
relating to the management of neoplasms affecting the head and 
neck. The papers were all presented in 1972 and 1973 in the 
United States and in many instances have already appeared 
in modified form in other publications. The subject matter 
ranges from the relative roles of radiotherapy and surgery to 
the management of tumours Occurring in specific sites such as 
the tongue; floor of the mouth and thyreid. Included are 
several unusual topics which add immeasurably to the book's 
value; anaesthesia for head and neck surgery, shoulder 
disability and neck dissection: the unknown primary! All are 
commendably brief—the salivary glands are dismissed in a 
mere two pages-—which is excellent if the material is authori- 
tative, Clearly written and includes comprehensive references. 
Unfortunately, such is not the case and this volume represents 
rather poor value for money. 

The seal weakness lies not in the subject matter of the 
symposium, which is sufficient to fill twenty similar volumes, 
but rather in the brevity of the contributions and the apparent 
lack of experience of some of the writers. This applies particu- 
larly to the chapters concerning cancer of the Boor of the mouth 
and the nasopharynx and paranasal sinuses. 

One wonders whether such uncritical meetings serve any 
useful purpose; certainly publication of their proceedings has 
always been in doubt. Escalating costs, together with increasing 
delay in publication, make the final product both expensive 
and unrewarding. Worthwhile contributions will invariably 
find a place in recognized journals, and the printed discussion 
conveys little of the real mood of the occasion. 
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Electrocardiography for the Anaesthetist 
W. N. Railason, Aberdeen. Third edition. 210 « 140 mm. Pp. 182 
cx, with 98 illustrations. 1975. Oxford: Blackwell. £3. 


Tut third edition of this well-known book comes in paperback 
form at £3. It is well printed with clear Hlustrations. The 
author's aim is clearly to consider electrocardiography in a 
digestible and elementary form for trainee anaesthetists. 

The well-selected references are a valuable feature of the 
book. The author advises the reading of lenger specialized 
texts on electrocardiography-—counse! which the aspiring 
consultaat should certainly follow, for there are many small 
points of detail in this text of which expert cardiologists would 
be critical. There are some disappointing textual imperfections: 
the figures are generally well correlated with the text (exceptions 
being Figures 86 and 87), but the illustrations of equipment 
are not quite up to standard. 

In addition to his main theme the author devotes space to 
various anaesthetic techniques. There is good information on 
the mani?old and frequently bizarre changes which mav occur 
during anaesthesia and which are less well kaown to cardio- 
logists on whom the anaesthetist may often rety for help in the 
preoperaisme assessment of cardiac status. For the future a 
helpful addition for the beginner would be 2 section on the 
methodical scrutiny of the ECG. 

Anaesthetists will find much to interest themin Dr Rollason' s 
book. By present day standards it is good valie for money. 

C.F, SCURR 
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Reviews and notices of books 


Book notices 


[The Editorial Committee acknowledge with thanks the receipt of the following volumes. A selection will be made from these for 
review, precedence being given to new books and to those having the greatest interest to our readers.) 


Chirurgie der Gegenwart. From Volumes 4 and 5 

Edited Rudolf Zenker, Franz Deucher and Wilhelm Schink. 
260 « 160 mm. Pp. 8, 32, 40 and 23. illustrated, 1975. Munich: 
Urban & Schwarzenberg. No price given. 


Nephrologie 

Edited A. Keck, H. Redetsky, H. Thiele and K. Winter. 215 = 
145 mm. Pp. 268, with 118 illustrations. 1973. Berlin: Veb 
Verlag Volk und Gesundheit. 29,60M. 


Acupuncture Anesthesia in the People's Republic of China 
James Y. P. Chen. 230 < 150 mm. Pp. 105 4 xi, with 14 illus- 
trations, 1975. Bethesda, Md: US Department. of Health, 
Education and Welfare. 31.80 paper. 


The Essentials of Cardiovascular Surgery 

William H. Bain and J. Kennedy Watt. Second edition. 212 x 
138 mm. Pp. 148. lilustrated.. 1975. Edinburgh: | Churchill 
Livingstone. £3:2$5. 


Anaesthetic Equipment. Physical Principles and Maintenance 
C. S. Ward. Huddersfield. 185 x 243 mm. Pp. 282, with 314 
illustrations. 1975. London: Bailliére Tindall. £8-50. 


Themes and Variations in European Psychiatry 
Edited S. R. Hirsch and Michael Shepherd. 
Pp. 456 cli. 1975. Bristol: John Wright. £6:50. 


234 « 148 nun. 


Intentional Hemodilution 
Edited K. Messmer and H. Schmid-Schonhbein. 250 © 180 nun. 
Pp. 310 ix. Hlustrated. 1975. Basle: Karger. $40. 


* Urban Emergency Medical Service of the City of Leningrad 
M. A. Messel, Fogarty International Centre. 150 = 230 mm. Pp. 
287 xii, with 1 illustration. 1975. Bethesda, Md. DHEW. No 
price given. 


Medical and Surgical Endocrinology 
D. A. D. Montgomery, Belfast, and R. B. Welbourn, London. 
245 =< 190 mm. Pp. 599 + xiii. 1975. Maidenhead: Arnold. £27-50. 


Die Schussverletzung im Krieg 
Nuot Ganzoni. 220 « 150 mm. Pp. 317, with 23 illustrations. 1975. 
Bern: Huber. Fr. 54. 


National Institutes of Health. International Awards for Bio- 
medical Research and Research Training Fiscal Year 1974 
Prepared by International Cooperation and Geographical Studies 
Branch, Fogarty International Center. 205 « 265 mm. Pp. 93 «vi. 
1975. Bethesda, Md: DH EW, No price given, 
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Atlas der pathologischen Anatomie 

W. Doerr, Heidelberg, G. Schumann, Stuttgart, and G. Ule. 
Heidelberg. 210 « 310 mm. Pp. 312-- x. with 874 illustrations. 
1975. Stuttgart: Georg Thieme Verlag. DM.248. 


Kopf- und Hals-Chirurgie. Volume 2/Part 1: Gesicht und 
Gesichtsschidel 

Edited H. H. Naumann, 200 » 280 mm. Pp. 544 + xvi. Hlustrated. 
1974. Stuttgart: Georg Thieme Verlag. DM.350. 


Laparoscopy for Sterilization. A Manual of Self Instruction for 
Physicians, Nurses and Hospital Operating Staff 
Edwin S. Bronstein, Augusta, Georgia. 210 « 140 mm. Pp. 220 + 
xi. Hlustrated. 1975. London: Lioyd-Luke. £715. 


Lehrbuch der Anatomie des Menschen Nervesystem, Haut und 
Sinnesorgane 

Edited H, Ferner and J. Staubesand. 250 « 180 mm. Pp. 469 4 xi, 
with 518 illustrations. 1975. Munich: Urban & Schwarzenberg. 
No price given. 


Chirurgie der Gegenwart. From Volumes 3 and 4 

Edited Rudolf Zenker, Franz Deucher and Wilhelm Schink. 
260 « 180 mm. Vol. 3: pp. 26 and 7; Vol. 4: pp. 10, 17, 54 and 
IO. Hlastrated. 1975, Munich: Urban & Schwarzenberg. No 
price given. 


National Institutes of Health. Statistical Reference Book of 
International Activities Fiscal Year 1974 

Prepared by International Cooperation and Geographic Studies 
Branch, Fogarty International Center. 115: 190 nun. Pp. 524 
ti. 1975. Bethesda. Md: DHEM. No price given. 


Parenterale Ernahrung in der Praxis 
Wilfrid Seifart, Berlin. 215 « 145 mm. Pp. 72. 
Volk und Gesundheit. 4.50M, 


1975. Berlin: 


Osteosyntheses Peripheriques 
U. Heim and K. M. Pfeiffer. 270 « 185 mm. Pp. 313 ix. 
157 illustrations. 1975. Paris: Masson. No price given. 


with 


Prosthese Totale de Hanche sans Ciment 
R. Judet et al, 240 x 165 mm. Pp. 210+ ci. Illustrated. 1975. 
Paris: Masson. No price given. 


National Institutes of Health. Annual Report of International 
Activities Fiscal Year 1974. 

J. E. Fogarty International Center or Advanced Study in the 
Health Sciences. 230% J45 mm. Pp. [15 vi. 1975. Bethesda, 
Md: DHEW. No price given. 
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The results of the above controlled trial carried 
out at the Nuffield Department of Clinical 
Medicine, Radcliffe Infirmary, Oxford are all the 
more welcome as earlier trials of cortisone’ and 
prednisone’ at standard dosages have shown them 


to be ineffective in reducing the number of 


recurrences of ulcerative colitis. 
“Fortunately, Sulphasalazine tablets, 0.5 grams 
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indefinitely unless contraindicated by side effects. 





»I 


of patients with colitis, and only a few patients 
cannot tolerate this relatively small dose, which 
can be continued indefinitely since we do not know 
when, if ever, it can be safely stopped" 

Salazopyrin (sulphasalazine) 1s available as the 
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EDITORIAL NOTICES 


Original articles or reviews are invited and editorial 
communications should be addressed to the Editorial 
Secretary, British Journal of Surgery, c/o John Wright 
& Sons Lid., Bristol BS8 IEX. Articles are accepted 
on the understanding that they are contributed to 
this journal only, and that articles and their illustra- 
tions become the property of the Journal unless the 
authors state, before publication, that they reserve the 
right to themselves. Each article should be accom- 
panied by an adequate summary, suitable for publi- 
cation. Authors are asked to ensure that original 
illustrations are securely packed and adequately 
protected. 


BUSINESS. COMMUNICATIONS should be addressed to 
John Wright & Sons Ltd., British Journal of Surgery, 
Bristol BS8 IEX. Remittances should be made pay- 
able to The British Journal of Surgery. 


BINDING.-—Handsome Cloth Cases may be obtained 
for binding Vol. 62. Case, £3.00 post free; Case and 
binding, £10-00 post free. Cases are also available for 
some of the earlier volumes. Applications should be 
made to the Publishers, who will also undertake the 
binding 1f desired. 


ADVERTISEMENTS. —-All communications should be 
addressed to Hexagon Publishing Co. Ltd., 10 Spencer 
Street, St Albans, Herts AL3 SEG (telephone St 
Albans 60641). 


Instructions to Authors 


PREPARATION OF MS.— Papers should be submitted in 
typescript and the author should retain a carbon copy. 
Double spacing should be used throughout, except 
for quotations. 


ILLUSTRATIONS AND TABLES 

Illustrations should be clearly marked on their backs 
to show number, orientation and author's name. 
Explanatory legends should be typed on a separate 
sheet of paper accompanying the manuscript. For 
halftones, glossy photographs or positive prints (not 
X-ray negatives or slides) should be sent, unmounted 
wherever possible. When coloured illustrations are 
submitted as colour prints, they should be accom- 
panied by the original transparencies where possible. 
As colour illustrations are expensive to reproduce, 
authors may be asked to make a contribution towards 
the cost. Drawings should be in a finished state suit- 
able for reproduction. Any lettering should be large 


. 
enough to withstand a reduction in size; sans serif 
lettering is recommended. Leaflets giving further 
instructions are available on request. 

Tables should be typed on separate sheets of paper 
accompanying the manuscript. They should have an 
identifying number and a short descriptive heading. 
All illustrations and tables must be referred to in the 
text, 


PRESENTATION OF STATISTICS 

Authors are reminded that with the frequent use of 
statistical analysis in biological writing of all kinds it 
is desirable that: 

a. The methods section of a paper should contain 
a mention of any statistical technique used. 1f the 
method is new or unfamiliar either a reference should 
be given or a description included as a brief appendix. 

b. If alternative techniques could have been applied 
to the data, a short justification of the method is 
often appropriate. 

c. In clinical trials the confidence or tolerance limits 
of the results should be quoted, particularly. when 
formal statistical significance at the 5 per cent level is 
only just reached. 

d. Abbreviations for statistical terms should follow 
those used in Documenta Geigy Scientific Tables, 
7th edition, 1970. 
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REFERENCES 

The citation of references should follow the pattern 
shown in the Reference Citation Recommendations 
issued by the Medical Section of the Library Associa- 
tion. Copies of these recommendations can be ob- 
tained from the Secretary, Medical Section, The 
Library Association, 7 Ridgmount Street, London 
WCIE 7AE. 

The name of the author and the date of publication 
are given in the text; the list of works cited is put at 
the end of the article, arranged in alphabetical order 
of authors’ names. When references to two or more 
works by the same author are listed, they are arranged 
in chronological order. Where there are more than 
two authors these may be indicated in the text citation 
by the words ‘et al", following the name of the principal 
author: on the rare occasions when this may lead to 
confusion, the text citation should name as many of 
the collaborating authors as are necessary to identify 
the work cited. When several works published by the 
same author(s) in the same year are cited, they should 
be distinguished by the letters a, b, c, etc., placed 
immediatelv after the date. 


In the list of works cited each reference to a journal 
article should give, in the order indicated, the names 
and initials of all authors, the year of publication (in 
parentheses), the title of the paper, the name of the 
journal (abbreviated), the volume number (in heavy 
type arabic numerals) and the numbers of the first and 
last pages of the article. Abbreviations for journal 
titles should be those adopted by Index Medicus since 
January 1971 ; where no abbreviation is given by Index 
Medicus the journal title should be left in full and the 
publishers will provide a suitable abbreviation. A 
reference to a book should give, in order, the names and 
initials of all authors, compilers or editors, the date of 
publication (in parentheses), the title of the book, the 
edition number (if other than first), the place of publi- 
cation, the publisher's name, and, where appropriate, 
the number(s) of the page(s) referred to. A reference 
to a contribution to a book should give, in order, the 
names and initials of all authors of the contribution, 
the date of publication (in parentheses) and the title 
of the contribution; then, after the word ‘In:’, there 
should follow the name(s) and initial(s) of the author(s) 
etc. of the book, the title of the book, the edition 
number (if other than first), the place of publication, 
the publisher's name and the numbers of the first and 
last pages of the contribution. 

Titles of papers and books should be given in the 
original language, with titles in Cyrillic and Greek 
alphabets transliterated. 

Only in papers in which many and frequent references 
have to be made should the items be numbered; the 
numbers may then be inserted in the text without 
interrupting it with a list of names and dates. 
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BRITISH MEDICAL JOURNAL (1969) Psychogenic dys- 
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For journals without volume numbers the page 
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ISLIP P. J. and WHITE A. C. (1964) Some reactions of 
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Books 

PAZZINI B. (1941) La Medicina Primitiva. Milano, Arte 
e Storia. : 

DUBOS R. H. and HIRSCH J. G. (ed.) Bacterial and My- 
cotic Infections of Man, 4th ed. London, Pitman 
Medical. 
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Diet and renal stones. 
The inside storv. 
Traditionally. patients with idiopathic 


hypercalciuria have been treated with a low calcium diet. 


Indeed. “A diet with a very low calcium content. 
less than 50mg daily, should provide an effective method 
of controlling calciuria:! 

However. "due to the presence of calcium in so 
many kinds of food and in. , 
drinking water, such a 
diet is hardly pos- 
sible. It is not 
palatable and 
would lack many 
indispensable 
trace elements: ! 
Many foodstuffs 
contain a deceptively 
high level of calcium. A meal consisting B lamb stew can yield 
more calcium than the recommended allowance.? 

This is why Whatman Sodium Cellulose 
Phosphate is being used increasingly as adjunctive treatment 
for idiopathic hypercalciuria. Whatman Sodium Cellulose 
Phosphate reduces calcium absorption and prevents renal 
stone formation.’ 










Brit J Urol. (1973).45.136. 
t omposition of Foods. | (1960). MRC Report 297. HMSO, London. 
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Sodium Cellulose Phosphate 
Fundamental treatment for idiopathic hypercalciuria. 


Further information and data sheet on request from Whatman Biochemicals Limited, 
Springfield Mill. Maidstone, Kent ME14 ZLE. Telephone: Maidstone 673841. Telex: 96113. 
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Increases cardiac output, renal blood flow 
and vital organ perfusion without 
the high risk of undesirable side effects... 


Intropin can increase: 


Cardiac output INTROPIN acts 
predominantly on the beta receptors of the 
heart to substantially increase contractility, 
stroke volume and cardiac output, as 
confirmed by invasive technique. 
Perfusion to vital organs INTROPIN has 
been shown to provide adequate perfusions 
of vital organs based on a number of 
clinical parameters, including improved 
urine flow at low and moderate dosage 
levels. 

Blood pressure Hypotension due to 
inadequate cardiac output can be managed 
by low to moderate doses of INTROPIN. 
Prognosis is better in patients whose blood 
pressure and urine flow have not undergone 
profound deterioration. Survival rates of 
the shock episode are considerably 
improved when INTROPIN therapy is 
nitiated within 4 hours of onset of 
symptoms. 

Urine output in contrast to most other 
sympathomimetic amines, INTROPIN 
significantly increases urine output through 
increased renal blood flow and glomerular 
filtration rate. 
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Intropin can avoid: 


Excessive myocardial oxygen con- 
consumption INTROPIN produces iess 
increase in myocardial oxygen consumption 
than isoprenaline. During administration of 
INTROPIN, the myocardial oxygen supply/ 
demand ratio had usually remained stable. 
INTROPIN appears to meet additional 
myocardial oxygen requirements by 
increasing coronary flow. 

Substantial increase in tachyarrhythmias 
One investigator reported less than a 3% 
incidence of tachyarrhythmias in clinical 
trials in 270 patients. The tachyarrhythmias 
which occurred were easily managed. 
Increased total peripheral resistance 
Administration of INTROPIN, at low and 
intermediate dosages, generally does not 
significantly increase total peripheral 
vascular resistance. Blood flow to peripheral 
vascular beds may decrease while mesen- 
teric flow increases. 

Serious side effects In multicentre 
studies, adverse reactions necessitated 
discontinuation of INTROPI b oe in 


only 11 (2%) out of 526 patie 
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SIEMENS 





Get the right equipment 
at your fingertips- 
where you want it, when 
you need it. 


Siemens Radiotom diathermy equipment 
is among the best available for electro- 
surgical techniques. 

Suspended from the ceiling, or mounted on 
a trolley or theatre wall, they're adaptable to the 
layout of your operating area — and the way you 
work in it. 

Siemens Radiotom units are highly 
compact — for maximum working space, LE 
maximum safety. : 

For the finest cutting techniques over a wide 
range of applications, make sure you've got 
Siemens diathermy equipment close at hand. 

For full information write to... 
Siemens Ltd. Medical Group, 
Electro- Medical Division, 
Heron House, 
Wembley Hill Road, 
Wembley, Middx. : 
Tel: 01-903 0418 ; 
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“It is concluded that maintenance treatment of ule ulcerative colitis 
with sulphasalazine (salazopyrin) should be continued 


indefinitely unless contraindicated by side effects. 


The results of the above controlled trial carried 


out at the Nufheld Department of Clinical 
Medicine, Radcliffe Infirmary, Oxford are all the 
more welcome as earlier trials of cortisone’ and 
prednisone’ at standard dosages have shown them 


to be ineffective in reducing the number of 


recurrences of ulcerative colitis. 
"Fortunately, Sulphasalazine tablets, 0.5 $ grams 
4 times a day will prevent relapses in the majority 


“The patients who received 
dummy tablets had more than four 
times the relapse rate of those 
receiving sulphasalazine".' 
(Salazopy rin). 


Salazopyrin is a registered trade mark. 


Further information on request from :— 
Pharmacia (Great Britain) Ltd. 
Paramount House, 

73 Uxbridge Road, 

ondas w $555. 

lelephone: 01-579 0102/7 
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of patients with colitis, and only a few patients 
cannot tolerate this relatively small dose, which 
can be continued indefinitely since we do not know 
when, if ever, it can be safely stopped"? 

Salazopyrin (sulphasalazine) is available as the 
plain o.sg. tablet, o.5g. EN-tab and as an o.5g. 
suppository. Literature and detailed information 
on Salazopyrin are available on request. 


Both groups of patients had been 
satisfactorily maintained for 1-5 years 
on Salazopyrin prior to the study, in 
which they took Salazopyrin or 
placebo for 6 months. 
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Surgical research in the United Kingdom: 


past, present and future* 
H. A. F. DUDLEY: 


SUMMARY 

The history of surgical research in the United Kingdom 
leading to the foundation of the Surgical Research 
Society (SRS) is briefly reviewed. The tendency of the 
SRS has been to become increasingly rigorous, reduc- 
Honist and a forum for work which is not only of a high 
standard but also largely completed. This has had both 
good and potentially bad effects. Surgeons should 
realize that their major involvements in research will 
lie in the relatively untidy field of clinical science, and 
it is hoped that this view will continue to influence the 
activities of the SRS. 


THE SURGICAL RESEARCH Society (SRS) in Great 
Britain was twenty-one years old in 1975. Its past is 
central to the history of science in relation to surgery 
in the United Kingdom and its present is as a focal 
point for exchange of ideas. Its future must be a 
matter for debate by all surgeons. To assist this, it is 


perhaps appropriate to sketch the background of 


surgical research as it has developed over the vears 
since the founding of the BRITISH JOURNAL OF SURGERY 
and to use this as a template for a discussion of the 
future. In doing so I write as a member of the SRS but 
I express my own views. 

The experimental approach to surgical problems 
has had a long history which, though it was to a 
degree pioneered by the physicians of Renaissance 
and Enlightenment times such as Harvey, Hale and 
Hunter, thereafter passed in the nineteenth century to 
the continent of Europe and from there, thanks to the 
creative restlessness of Americans (Halsted and 
Cushing spring to mind), to America. Experiment 
applied to surgery, as distinct from careful clinical 
observation, was scarcely visible in the United King- 
dom during the first three decades of the twentieth 
century. The same could be said to be true of internal 
medicine, but in this field the realization that new 
knowledge could be derived from some form of more 
controlled observation or by the modification of pro- 
cess in both animal and man--what we call experiment 
—came earlier with the stimulus of Thomas Lewis's 


i 
bod 


appointment to University College Hospital in 1913, 
His attitude and the behavioural patterns which have 
come to us from the men he inspired, and thence 
through the Medical Research Society which was 
founded in 1930, have cast a long shadow on research 
in Britain and the countries who have drawn their 
inspiration from here. Whether that shadow has been 
a protective one or, in more recent years, has lowered 
the temperature of intellectual ferment, must, how- 
ever, be a matter of opinion to which I shall return. 

By the 1930s it was becoming much clearer to our 
surgical forebears how potentially interrelated were 
experiment and clinical work. The Buckston Browne 
Farm was opened in 1933 at which time Lord 
Moynihan wrote in the BRITISH JOURNAL OF SURGERY , 
"Those who have recently been engaged in the practice 
of surgery have realized that both the science and the 
art of surgery are dependent, increasingly dependent, 
for their further advance upon research carried out in 
all possible directions, not least upon animal experi- 
ment.’ 

All history is interpretative and selective. Neverthe- 
less, it seems to me that the two most seminal events 
for surgery, both of which took place against the back- 
ground of increasing activity in internal medicine and 
freer travel to the United States and the continent of 
Europe, were the opening of the Buckston Browne 
Farm and the fostering of experimental work at the 
Department of Surgery in Edinburgh by David Wilkie 
from the period of his appointment in 1924 until his 
untimely death in 1938. Wilkie must have been a man 
of more than usual percipience. His brief biography 
(Great Teachers, 1964) attests to the fact that although 
schooled in traditional clinical surgery and possessed 
of a courtly grace which endeared him to staff and 
patients alike, vet he set about fostering in his pupils 
attitudes of discipline, criticism and forthrightness 
which he had seen in America. He recognized that 
* Expanded version of an opening paper given at a Symposium 
on Surgical Research, Royal Postgraduate Medical School, 


London, on 9 July 1975. 
* Surgical Unit, St Mary's Hospital, London. 
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1913 141923 24 1933-1934 1947. 1955 1965 
Fig. 1. The pattern of BRITISH JOURNAL OF SURGERY 
publication since its foundation. Classification is inevitably 
arbitrary. 
Table I: CHAIRS IN THE COMMONWEALTH 
1955 1965 1973 
Scottish professors in 2 8 13 
extra-Scottish schools 

Others 13 19 29 

Total 15 27 42 


y= 1-83, df. 2, 0.5—P 0-25. 
There is no significant difference in the ratios, although the 
trend is towards an increase in Scottish participation. 


experiment was of the essence and though he never 
worked himself in the laboratory, he had obviously 
experience and authority enough to direct research 
while at the same time keeping it in the modern and 
popular term 'relevant'. Thus it was that a tradition 
developed in Edinburgh of good clinical practice 
marching hand in hand with experimental studies, a 
tradition which was to be continued, after Wilkie's 
relatively early death, by Hlingworth in Glasgow and 
Wilson in Aberdeen. Moreover, Wilkie's successor, 
Learmonth, was himself a product of the tough 
American approach of the Mayo Clinic, so that under 
him and with the added stimulus of wartime needs, 
experimental work flourished in Edinburgh. It is not 
without significance that the first steps into electronics, 
physics and other fields now accepted as of impor- 
tance for surgical research were taken by the Wilkie 
laboratories in the immediate postwar years. This is 
not to say that Wilkie and the laboratory that was 
named after him were the only focal points of activity, 
but few would deny that the intellectual diaspora from 
Edinburgh which placed lllingworth in Glasgow, 
Wilson in Aberdeen and Aird in London was of con- 
siderable significance. No less than nineteen holders of 
Chairs in the United Kingdom and Australia between 
1955 and 1970 passed through the hands of these four 
men. Several individuals had the privilege of working 
for two of them and thus broadening their experience 
immeasurably. However, I must hasten to add that, 
in spite of chauvinistic claims to the contrary, the ratio 
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of Scots appointees to Chairs of Surgery in the 
Commonwealth to the total has in statistical terms 
remained unchanged over the years (Table I). There is, 
it is true, a possibility that the Scottish pedigree has 
penetrated to a degree that is not revealed by mathe- 
matical manipulation, but the quiet, if belated, 
influence of the English university tradition has been 
of an importance that the importunate Scot would be 
loath to admit, 

A still more obvious pattern can be found in papers 
published in the BRITISH JOURNAL OF SURGERY-— 
again a reflection of the norm of behaviour both by 
those who submit and by the Editorial Committee. 
In the past four decades, after a postwar nadir, experi- 
mental papers and those reporting trials have steadily 
increased in number, while those related to simple 
clinical descriptions have correspondingly declined 
(Fig. 1). 

The emerging pattern of clinical research as prac- 
tised by clinicians between 1940 and 1970 has been 
based on three things: increased rigour, precision and 
range of measurement; increased understanding of 
mechanism and process; and increased use of logic 
and mathematical analysis. The first two have been 
derived from basic science-—mainly but not exclusively 
biological science— often via the example of our col- 
leagues in internal medicine who, as befits those 
nominated carriers of the gold-headed Aesculapian 
staff, were, as I have already indicated, a little to the 
fore. The third has a double origin. On the one hand, 
from agronomy and the social sciences through the 
statistical techniques of population variability and 
probability; on the other hand, from clinicians them- 
selves in the development of the controlled clinical 
trial. 

Therefore, it is not surprising to find that the dissec- 
tion of the processes that go to make up intimate bio- 
logical mechanisms by increasingly tightly designed 
experiments and more recently by the controlled 
clinical trial has dominated the affairs of the SRS over 
the years. This can be seen to have reached its epitome 
in gastric physiology where great strides have been 
made, but where until recently repeated variations on 
a largely unchanging theme may have led to the 
matter being of interest only to a few specialists in that 
area of surgical research. Perhaps this is an inevitable 
happening as an initial change in approach then 
becomes the accepted norm within which detailed 
studies are made. We see here a practical application 
of Thomas Kuhn’s distinction between normal 
science and that which constitutes a complete change 
in approach (Kuhn, 1962). 

There is little doubt that the process of putting the 
surgical scientific house in order was appropriate for 
the time. In the SRS it has produced interesting para- 
doxes. The Society has been notable for its informality 
—-no mace, few office bearers, no ladies" programme, 
dinners largely without speakers attended by all and 
sundry dressed in lounge suits-—yet by contrast there 
can be few places where the standard of presentation 
of extremely carefully worked out papers has aimed 
so high, for which so much effort is expended in 


rehearsal ard where criticism and discussion are so 
vigorous, or sometimes, let it be said, acrimonious. 

The strong attitude towards rigour and the need to 
defend firmly and effectively against criticism have 
had an effect on one of the important initial objectives 
of the Society —that work should be in progress or 
incomplete when it is presented. Such is now rarely 
the case and in only three papers in the past three 
meetings could it be said that, given an open medical 
literature, they were not ready for publication. Indeed, 
appearance in the press between submission of 
abstracts and presentation sometimes occurs; publi- 
cation within a week or two of delivery is not un- 
common. This is not necessarily bad, but it could be 
argued that the modus operandi of the Society has 
become unduly procrustean, forcing the research 
worker into an unyielding mould. The argument could 
be taken a stage further by saying that a good deal of 
what comes to be presented is arranged at the research 
stage so that it can be presented. By this I mean that 
'SRS-viable' projects may constitute an objective of a 
department so as to lead to a respectable showing at 
the Society's meeting and also to permit voung men to 
have on their record the fact that they have presented 
a paper. Again, this approach is not entirely without 
practical merit, but it does lead to a fair amount of 
trivia being pursued by nearly all of us. 

In the past then the Society has significantly 
fashioned research practices by surgeons. Some of this, 
by its increase in scientific probity and rigour, has 
been good; some, possibly by focusing on the banal, 
may have been less helpful. What of the future? 1 
should like to attempt something of a synthesis and 
to present a model for the future organization of 
surgical research. To do so is not to decry what has 
gone before, nor is it to believe that this is the only 
scenario. If all history is interpretative, all divining of 
the future is entirely and often wildly speculative. 

In the past half century the major thrust of medical 
research, with which | now include surgical research, 
has been dissective and reductive. By this I mean 
along the pathway shown in Fig. 2. A problem in 
the ward becomes a problem in the laboratory of the 
medical or surgical organization and links are then 
forged with the basic biological sciences. The high 
point in these is dissective analysis at system, cell or 
subcellular level. 

To give but a simple example, in 1963 we became 
interested in the problem of wound healing in the 
uraemic patient, who, if he was operated upon within 
a day or two of the onset of renal failure, characteris- 
tically failed to heal the wound. This led to a study of 
cell kinetics in renal failure, which in turn provided 
the technique for more fundamental investigations 
of cell turnover in the normal gut, which may in the 
end give us more understanding of the regulatory 
mechanisms for cell division in the gastro-intestinal 
epithelium. When this work was begun we claimed (as 
a means of getting a grant) that we would be making a 
contribution to the problems of cell division, both 
normal and in cancer. Now, ten years later, my col- 
leagues are making a foray into the basic biological 
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Dissective analysis 


Fig. 2. Pathway of clinical research from the initial idea in 
relation to a patient. See text for explanation. 


= 
sciences which may result in the rash statement of a 
decade ago coming true. 

Though in the example that 1 have cited, surgeons 
have remained in control of the investigation, a more 
usual outcome is that it is taken over by the biologist. 
Alternatively, the clinician becomes so concerned with 
biological, chemical or physical matters that his 
involvement with patients must be reduced. In the one 
instance the problem ceases to be his by direct 
involvement; in the other instance there is a chance 
that he will do it badly because of lack of time, training 
or both. True, there are amongst us polymaths who 
will make a splendid success of anything they tackle 
at any height of complexity or any depth of bio- 
logical reductionism, but they are few. True also, that 
the line that separates what can be managed in 
executive terms by a clinician engaged in a reductive 
type of research is always blurred and continually 
shifting. Nevertheless, we must, I believe, accept that 
the majority of our work is and should continue to be 
at the level of problem identification in intact man, 
analysis of function in a similar situation or in com- 
parable animal models and the occasional in depth 
sally as part of a team into physics, molecular biology 
or other areas of pure and applied biological science. 
These adventures in depth for the few may ultimately 
become the hunting ground for the many, but even if 
this is so we should not be led astray by the false 
belief that the untidy, often less rigorously controlled 
situation of clinical experiment is any less scientific or 
by the same token less intellectually challenging than 
the laboratory where molecule clashes  againsi 
molecule. Indeed, it would be sad if the implicit 
hierarchy of scientific praiseworthiness that puts 
clinical work low on the totem pole were to make us 
feel that the only way of respectability is to pursue our 
colleagues down the primrose paths to high energv 
physics and into the imaginary world of elementary 
particles where we would eventually be engulfed in 
the black hole of irrelevance. There is in my view a 
danger that this could happen and even be fostered by 
the type of research environment associated with 
success at the SRS. Some easing up of the boundaries 
of respectability and a slightly less tidy approach to 
work as distinct from the thought behind the work 
might benefit surgical research in this country. The 
same may be true of other places also. 

Francis Crick once said (Crick, 1966): ‘I do not 
mean that biology must be studied only from the 
atomic view-point. The professional scientist wil! 
attack wherever he can, whenever he can see that the 
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subject matter may yield and produce that wonderful 
pattern of organised knowledge we call “science”, 
The point of attack is always a matter of tactics." 
Applied to our field we must realize that the clinical 
surgeon, more perhaps than his medical counterpart, 
finds himself in the position of having to keep up with 
advances in many areas of the biosciences. He deals 
with and, let it be said, produces disordered human 
behaviour, and although his model is to a degree 
repetitive, in that it nearly always includes an opera- 


tion, this of,itself embraces such a wide variety of 


physiological and psychological adjustments and may 
be done for such a wide spectrum of disease that he is 
still intellectually committed to a broad cast of his net 
of understanding. Therefore, it is not surprising that 
studies of a single biological phenomenon in depth 
have been less common by clinical surgeons. We have 
tended to be bemused or left stranded by the headlong 
pace at which biological scientists move towards the 
fundamentals of their subject and thus disappear 
beyond the horizon of our comprehension. Clinical 
surgeons have two alternatives: either to narrow 
interest and become limited experts, hoping as they do 
that others will keep an eve open for problems which 
can no longer be recognized, let alone solved; or they 
can choose to regard their life's work and the best 
expression of their discipline as the delineation and 
sometimes the solution of problems thrown up by the 
situations encountered. The one approach produces 
depth; the other breadth. It remains for individuals, 
departments and the SRS to choose one or other, or the 
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appropriate blend of both. My own bias*is expressed 
in à quotation from Lord Florey's Lister Oration 
(Florey, 1968): "We need people engaged in the 
practice of medicine to try to solve on a well-organised 
basis the problems thrown up by practical medicine.’ 
This I believe is the surgical researcher's role and long 
may the SRS prosper by espousing it. 
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The treatment of mixed parotid tumours by 
enucleation and radiotherapy 


BRIAN V. McEVEDY AND W. M. ROSS” 


SUMMARY 
A series of mixed parotid tumours treated by simple 
enucleation and radiotherapy between 1962 and 1968 is 
discussed. There were 73 primary and 8 recurrent cases. 
Only 2 small recurrences occurred in the 73 primary 
cases, although 4 other patients were lost to follow-up 
after 7 years or more. In the 8 recurrent cases, 7 had 
been treated elsewhere by enucleation alone, thus con- 
firming the opinion that this operation is frequently 
unsuccessful. Treatment was by further local excision 
and radiotherapy and no recurrences have occurred, 
The view is therefore expressed that simple enuclea- 
tion and radiotherapy is the treatment of choice in all 
primary mixed parotid tumours. 


Untu about 30 years ago the surgical treatment of 
mixed parotid tumours was by simple enucleation. 
This proved satisfactory in the majority of cases. It 
confirmed the diagnosis, rarely caused any permanent 
facial weakness and left only a small scar. Recur- 
rences were thought to be uncommon and, when they 
occurred, were believed to respond well to further 
local excision and radiotherapy (McEvedy, 1934). 

Unfortunately, further experience showed that 
recurrences were by no means rare; moreover, they 
were sometimes multiple and poorly encapsulated so 
that their removal by a second operation was difficult. 
In particular there was increased risk of damaging the 
facial nerve. Pathological examination of the gland 
showed the reason for these recurrences: the tumour 
capsule was often incomplete with knobs of tissue 
projecting outside the plane of cleavage utilized in the 
operation. 

Complete removal of the tumour, it was now clear, 
meant excising a surrounding cuff of normal tissue; 
this in turn required the accurate delineation of the 
facial nerve in its course through the gland (Bailey, 
1941). A more extensive operation—-conservative 
parotidectomy with preservation of the facial nerve— 
is now recommended as the routine treatment even for 
small superficial tumours (Hobsley, 1973). Even in 
expert hands the risk of damage to the facial nerve is 
quite high; Patey and Moffat (1961) in 95 consecutive 
conservative parotidectomies had 3 patients with some 
permanent facial palsy, while temporary weakness 
occurred in a third of all their cases. 

Other unsatisfactory features of this operation are 
the long scar that results and the deformity due to the 
loss of the parotid gland itself. These are important as 
often the patients are young or middle-aged women. 

Is so radical an operation really necessary? This 
paper does not dispute the high cure rate following 
conservative parotidectomy; it merely describes the 


satisfactory results obtained by treating mixed parotid 
tumours by simpler surgery plus radiatherapy. The 
series consists of 81 mixed parotid tumours treated 
between January 1962 and December 1968 by a 
number of surgeons in the Newcastle upon Tyne area 
and by the radiotherapists at the Royal Victoria 
Infirmary and the Newcastle General Hospital; 73 
were primary cases and 8 were recurrences. The 
follow-up was carried out at the end of 1974. 


Primary cases 

The 73 primary cases occurred in the age range 
between I! and 71, the average age being 45 years. 
There was a slight preponderance of females. The 
tumours had usually been present for under 4 years 
but 5 had been present for over 20 years. The majority 
were under 4 cm in diameter and at the typical site 
behind the angle of the jaw. 

All the cases were treated by simple enucleation 
and radiotherapy. In 60 cases there was no facial 
palsy postoperatively; in 9 there was a slight but per- 
manent weakness (Table /). In 66 cases the patho- 
logical picture was of a pleomorphic adenoma. In 7 
cases the picture was atypical, with cylindomatous 
changes or increased mitoses. In half the cases the 
capsule either was seen to rupture at operation or was. 
regarded as incomplete by the pathologist. 


Table I: TYPE OF RADIOTHERAPY AND OUTCOME 
OF OPERATION IN 73 PRIMARY CASES 


Radiotherapy: No. of cases 
Radium needle implant 24 
Postoperative irradiation 49 

Operation outcome: 

Transient mild facial palsy 9 
Mild permanent facial palsy 4 
No postoperative facial weakness HÜ 


Two alternative radiotherapy methods were em- 
ployed in the treatment of these patients: either 
external beam therapy or the implantation of radium 
needles in the operation site (Van Miert et al, 1968). 
in a majority of those treated by external beam 
therapy the tele-caesium unit was used and a dose of 
4000 rad (peak) was delivered in 10 fractions over 
12-14 days. The field size was usually 6 x 4 or 7 x 5 cm. 
This was sufficient to cover the operation scar and a 
reasonable margin around it and to give an effective 
dose to the greater part of both superficial and deep 
lobes of the gland. It has not led to any late changes 
in the mucosa of the pharynx or the opposite parotid 
gland. 


Infirmary. Newcastle upon Tyne. 
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Table If: DURATION OF FOLLOW-UP IN 61 
PATIENTS WITHOUT RECURRENCE 

Duration (yr): 5 

6 6 

7 7 

8 7 

Ü 3 

2 

2 

6 


AS 


No. of patients: 


10 v 
1] p? 
12 


Table HI: DETAILS OF 6 PATIENTS WHO DIED 
WITHOUT EYIDENCE OF RECURRENCE 


Age at Opera- Duration of 
opera- tion follow-up 
Case Sex ton date Cause of death (vr) 
I M 61 1962 = Bronchopneumonia 5 
2 M 64 1962 Carcinoma of 6 
stomach 
3 F 55 1963 Carcinoma of 3 
breast 
4 F 56 1963 Carcinoma of 6 
larynx 
5 M 63 1966 = Carcinoma of 3 
bronchus 
6 F 66 1966 Hypertension 2 


In the radium treatment a single or occasionally a 
double plane implant of needles was inserted to 
deliver a tumour dose of about 6000 rad in 6 days. 

The choice between the radiotherapy techniques 
was largely a matter of personal preference on the 
part of the radiotherapists concerned: there has been 
little difference in the effectiveness of the methods as 
measured by subsequent recurrence of tumour. 

The follow-up was carried out at the end of 1974, 
by which time between 5 and 12 years had elapsed 
since the operation (Table II). Of the 73 primary 
„Cases, 4 could not be traced, 6 had died, 2 had suffered 
recurrence of their tumour and 61 were seen and 
found to have no evidence of recurrence. 

All 4 cases lost from the series were known to have 
been free from recurrence up to the seventh post- 
operative year. The 6 cases who had died were found 
to have causes of death unrelated to their parotid 
tumours, and to have no evidence of recurrence of 
these tumours up to the time of death (Table HD). 

Two primary cases had suffered recurrences. The 
first, a man aged 59 years, had a I-cm lump at the 
angle of the right mandible present for a vear; it was 
enucleated in 1963, leaving him with a slight but 
permanent facial weakness; postoperative irradiation 
was given. In 1967 the tumour recurred, and con- 
servative parotidectomy was performed in 1970, 
since when there has been no evidence of recurrence. 
The same pathological picture of a pleomorphic 
adenoma was obtained in 1963 and in 1970. 

The second patient to suffer recurrence, a man 
aged 48 years, presented in 1964 with a 2-cm lump at 
the angle of the right mandible which ruptured during 
enucleation. He was treated by postoperative irradia- 
tion; there was no postoperative facial weakness. In 
1968 a swelling 1 cm in diameter was noticed at the 
original site and a superficial parotidectomy was per- 
formed. The histology in 1964 showed a typical pleo- 
morphic adenoma, while in 1968 the picture was 
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mainly an obstructive sialectasia, but in one area a 
very small nodule of pleomorphic adenoma was 
present. There was no evidence of any further recur- 
rence in 1974. 

None of the 7 cases in which the pathological pic- 
ture had been atypical showed any sign of recurrence. 


Recurrent cases 

The 8 cases that presented as recurrences were seen 
during the period 1962-9. In only one was there more 
than one nodule. Seven had had a previous enuclea- 
tion without radiotherapy. The time since the original 
operation varied from 2 to 19 years. The eighth case 
had been treated by enucleation and radium needle 
implantation in 1959, He had a small pleomorphic 
adenoma nodule removed in 1963; there was no 
evidence of recurrence up to 1972, when he died of 
status asthmaticus. 

The other 7 recurrent cases were treated at their 
second operation by local removal, which was an 
enucleation if the tumour was well defined but local 
excision if fibrosis made the plane of cleavage in- 
definite. There was | case of temporary postoperative 
facial weakness, one of slight but permanent weak- 
ness and one of permanent facial palsy. 

All 8 cases were treated by postoperative radio- 
therapy in the same manner as the primary cases. 
At follow-up in 1974 (between 8 and 12 years after the 
second operation) there were no signs of recurrence in 
any of the 7 surviving cases. 


Discussion 

The recurrence of tumour in 7 cases which had been 
treated by simple enucleation alone confirms the view 
that this treatment is in itself inadequate. However, 
the fact that even in these cases further local removal 
combined with postoperative irradiation has not been 
followed by another recurrence confirms the evidence 
of the primary cases: local excision or enucleation 
when combined with irradiation is a satisfactory 
method of treatment. There is, however, one tech- 
nical proviso: the relatively high incidence of facial 
nerve damage in recurrent cases suggests that in these 
patients if the plane of cleavage does not allow simple 
enucleation, a formal display of the facial nerve 
should be made before proceeding to the local 
excision. 
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Thyroidectomy for non-familial medullary carcinoma 


W. E. W. ROEDIGER* 


SUMMARY 

Two cases of non-familial medullary carcinoma of the 
thyroid which had thyroid tissue remaining after initial 
thyroidectomy were shown to contain residual, intra- 
glandular carcinoma at reoperation. This observation, 
the distribution of C cells in the normal thyroid gland 
and the lymph node spread of this carcinoma have led to 
the proposal of a bilateral 90 per cent upper pole 
thyroidectomy including the superior parathyroids for 
cases of non-familial medullary carcinoma. This opera- 
tion removes all the C-cell-bearing area and leaves a 
small thyroid remnant at the lower pole for preservation 
of the inferior parathyroid glands. The operation is dis- 
cussed with reference to these factors. 


MEDULLARY carcinoma of the thyroid is a well- 
established clinical entity. The carcinoma was 
identified by Hazard et al. in 1959, and since the 
histogenesis was correctly adduced by Williams in 
1966, both the pathological behaviour (Ibanez et al., 
1966; Williams et al, 1966; Woolner et al., 1968; 
Ibanez, 1974; Roediger, 1975; Williams, 1975) and 
clinical syndromes (Williams, 1967; Melvin, 1974) 
associated with this tumour have been extensively 
investigated. 

Two distinct types of medullary carcinoma have 
become apparent, one arising spontaneously, the 
other being genetically determined and familial. Total 
thyroidectomy is, by general consensus, advised for 
familial medullary carcinoma (Block et al, 1968; 
Miller et al., 1972; Beaugié et al, 1975), whereas 
opinion is divided about the extent of thyroidectomy 
for the spontaneous type of tumour (Woolner et al., 
1968; Esselstyn and Crile, 1971; Keynes and Till, 
1971). Understandably, this is due to the rarity of the 
tumour—a general surgeon is unlikely to see more 
than 2 cases in a lifetime (Campbell and Sage, 1975). 
We consider that treatment should be based on a total 
excision. of the C-cell-bearing area in the thyroid 
gland and put this proposal forward as most (84 per 
cent) medullary carcinomas are of the non-familial 
variety (Chong et al., 1975). At the same time we must 
stress that no prognostic evaluation of this operation 
is at present available. 

Two cases of non-familial medullary carcinoma are 
reported. Their initial operations were performed else- 
where. They were then referred for further treatment 
to the Johannesburg General Hospital. 


Case reports 

Case 1: A 38-year-old female patient presented with a single 
nodule on the left side of the neck. Sixteen months previously 
she had had a left total and right seven-eighths lobectomy 
performed for medullary carcinoma. The history, apart from 


treatment for reactive depression and urinary tract infections, 
was unremarkable. Examination of a nervous paient confirmed 
a jugular-digastric node, 1 cm in diameter, on the left side. 
No further nodules or palpable thyroid tissue were evident. 
Radiographic examination revealed no bony or blood- 
borne metastases. 

Haematological, serological and urine investigations which 
included VMA estimations and thyroid function tests were 
normal. An !*!I scintiscan demonstrated a substantial thyroid 
remnant on the right side. At operation this remnant was 
dissected off the trachea and a standard block dissection of the 
cervical glands was carried out on the left side. A course of 
radiotherapy was commenced to the neck 6 weeks later. The 
patient was tumour-free 7 years after operation but had 
evidence of chronic hypoparathyroidism. Histological examina- 
tion of the thyroid remnant confirmed medullary carcinoma 
which extended to the posterior capsule. Several lymph nodes 
were involved with tumour cells which produced amyloid 
(thioflavin-T stain). 


Case 2: A 45-vear-old female patient had a right hemithyroid- 
ectomy for a single thyroid nodule which histologically was à 
well-circumscribed medullary carcinoma. She was in good 
health on referral to Johannesburg General Hospital 1 month 
after her initial operation. No cervical lymph node enlarge- 
ment or thyroid nodule was palpable in the remaining lobe. 
Serum calcium was low (4-3, 4-5 mEq/l) in 2 out of 8 estima- 
tions. Scintiscan with YI showed no hypofunctioning areas or 
features of displacement. Total lobectomy (left) with preserva- 
tion of both parathyroid glands was undertaken 6 weeks after 
her initial operation. There were no palpable lymph nodes. 
Section of the lobe demonstrated a circumscribed nodule. 
L2 cm in diameter, which was centrally situated towards " 
the posterolateral aspect of the thyroid gland. Histological 
examination confirmed medullary carcinoma. 


Discussion 

Both the cases presented here demonstrated residual 
medullary carcinoma in situations in which primary 
tumours have most frequently been observed, that is 
the posterolateral and central regions of each lobe 
(Melvin et al, 1972; White, 1973). Distribution. of 
tumour in these regions has been noted especially in 
the familial type and coincides with the area of 
maximal concentration of thyroid € cells (Roediger, 
1973; Wolfe et al, 1974) (Fig. 1). Studies of whole 
thyroid glands from neonates showed that C cells 
were interspersed in between follicles or were part of 
follicles which were predominantly in the postero- 
superior aspect of each gland. In the neonate the 
highest concentration of C cells is around the superior 
parathyroid gland which embryologically is associated 
with the ultimobranchial body (Kingsbury, 1935; 
Norris, 1937), the anlage of C cells. Adult thyroid 
glands when compared with those of the neon:#e have 
a greater proportion of their C cells anteriorly 
(Wolfe et al., 1974), presumably owing to dispersion of 
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Fig. 1. Intrathyroidal distribution of C cells. Hatched area represents regions in which C cells are predominantly found in 
the neonatal (a) and adult (6) human thyroid gland. Redrawn from Roediger (1973) and Wolfe et al. (1974). 
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Fig. 2. Diagrammatic representation of the 90 per cent upper 
pole thyroidectomy. Both lobes and the isthmus are removed. 


C cells with growth. However, in both neonate and 
adult virtually no C cells are found in the postero- 
inferior aspect of each thyroid lobe. 

Lymph node involvement, as far as could be ascer- 
tained, was not observed at the initial operation in 
either of the present cases. In non-familial carcinoma 
50 per cent of cases have no involvement of lymphatics 
(Woolner et al., 1968). The 10-year survival rate is 
85 per cent for this group compared with 40 per cent 
for cases with lymph node spread. These findings 
contrast with those of familial medullary carcinoma: 
7 out of 12 cases in one family had lymph node spread 
(Miller et al., 1972), which is a high incidence in view 
of the very early diagnosis, often without palpable 
tumour, that was made with the assistance of radio- 
immunoassay for calcitonin (Miller et al, 1972; 
Jackson et al, 1973). Late cases of medullary car- 
cinoma have a pattern of distant lymph node spread 
similar to that of papillary carcinoma. Mediastinal 
extension was observed in 10 out of 12 cases of late 
medullary carcinoma (Ibanez et al., 1966). 

Thyroidectomy for medullary carcinoma should 
carefully avoid leaving a posterior sliver of thyroid 
tissue In each upper pole. This should be done in spite 
of the proximity of the recurrent laryngeal nerve, 
which in this area is most vulnerable to operative 
damage (Riddell, 1970). A remnant of posterior 
thyroid tissue leaves areas which are rich in C cells, 
especially the areas in juxtaposition to the superior 
parathyroid gland. Furthermore, the initial operation 
should aim at diagnosing tumour spread to lymph 
nodes, and therefore a search for lymph nodes should 
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be made at the polar regions of the thyroid gland. 
Involved lymph nodes at the lower pole may en- 
courage earlier radiotherapy to the mediastinum, 
whereas upper pole and periglandular lymph nodes 
which are involved may necessitate a cervical block 
dissection or at least a very close watch for future 
cervical lymph node enlargement. 

It is suggested that the ideal extent of thyroid resec- 
tion for non-familial medullary carcinoma is a 
procedure such as that indicated in Fig. 2. The well- 
established stages of thyroid dissection are followed 
(Piercy, 1969). We prefer to identify the recurrent 
laryngeal nerve by the Lahey manoeuvre (Lahey, 
1938), which is a dissection against a tautened 
inferior thyroid artery, and then to follow the nerve 
superiorly with due consideration to its anatomical 
variations (Riddell, 1970). Parathyroid tissue is care- 
fully localized, and usually the inferior parathyroid 
gland is easier to find. The inferior parathyroids are 
the principal glandular elements of parathyroid 
tissue. This is because the third pharyngeal pouch 
derivatives are embryologically more advanced than 
the derivatives of the fourth pouch. In fact derivatives 
of the ventral fourth pouch (thymus) are rudimentary 
in man (Norris, 1937; Boyd, 1950), and the contribu- 
tion of parathyroid tissue from this pouch is less 
prominent than that of the third pharyngeal pouch. 
For these reasons and in order to remove the C-cell- 
bearing tissue we advocate that the 90 per cent upper 
pole thyroidectomy include the removal of the 
superior parathyroid glands en bloc. The presence of 
inferior parathyroid tissue must be ascertained prior 
to embarking on such a procedure. 

Our approach differs from that of Miller et al. 
(1972), who in their cases performed a total thyroidec- 
tomy with removal of the inferior, but preservation 
of the superior, parathyroid glands. Such a resection 
rightfully aims at removing intraglandular spread to 
the lower pole. However, we at present prefer to 
direct attention to an efficient removal of the primary 
C-cell-bearing area and therefore remove the superior 
parathyroid gland and then deal with the intra- 
glandular spread at the lower poles according to the 
merits of each case. In either event some viable para- 
thyroid tissue must be retained and preferably this 
should be the inferior parathyroid glands. 


The 90 per cent upper pole thyroidectomy is put 
forward as a rational and somewhat idealistic pro- 
cedure which is primarily for cases without lymph 
node spread. The predominant aim is removal of the 
C-cell-bearing area and we stress the removal of 
the posterior thyroid gland with preservation of 
viable inferior parathyroids. Further evaluation of our 
proposals is mandatory but may be difficult to carry 
out in a single centre. 
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Biopsy of the impalpable breast lesion 


detected by mammography 


R. R. MILLIS, J. A. McKINNA, I. 


SUMMARY  , 

Specimen radiology plays an essential part in the 
surgical management of the impalpable breast lesion 
detected by mammography. It also plays a necessary 
part in the complete pathological examination of the 
specimen. A method for preoperative localization of the 
mammographically detected impalpable breast lesion 
is described. 


MAMMOGRAPHY using conventional film techniques 
or xeroradiography is now in routine use in many 
hospitals and screening centres. An increasing number 
of breast biopsies are being performed on the basis 
of abnormal mammograms, sometimes in the absence 
of definite clinical findings. Much has been written 
on the management of such cases, particularly in the 
American literature (Berger et al., 1966; Patton et al., 
1966; Egan, 1969; Stevens and Jamplis, 1971; Rogers 
and Powell, 1972; Simon et al., 1972; Bauermeister 
and Hall, 1973; Rosato et al, 1973; Frankl and 
Rosenfeld, 1975; Malone et al, 1975), but it is 
apparent that on many occasions full use is not 
made of all the facilities which can aid the surgeon 
and the pathologist in these cases. 

A problem arises in the localization of an impal- 
pable lesion which is revealed by mammography, 
either as a density which is suspicious of malignancy, 
or by the presence of clusters of calcification, such 
as are sometimes seen in association with carcinoma 
(Leborgne, 1951; Gershon-Cohen et al., 1962; Levitan 
et al., 1964; Wolfe, 1966, 1972: Koehl et al., 1970; 
Egan, 1972). 


Preoperative localization 

An attempt must be made to pinpoint the exact area 
of suspicion in the breast so that a massive distorting 
biopsy can be avoided. In practice this can usually 
be done by the use of the two standard mammographic 
views, aided when necessary by further special views. 
Occasionally, however, a more precise method is 
required, and at The Breast Unit, Royal Marsden 
Hospital, inactive gold grain markers are injected 
into the breast tissue as near as possible to the 
suspicious area, e.g. calcification, using the original 
mammographic views as a guide. The gold grains 
measure 1 x 2 mm, are of cylindrical shape and are 
coated with platinum. Through a wide bore needle 
two markers are introduced at one site and one at 
another in an attempt to span the suspicious area 
seen on the mammogram (Fig. la). It is important 
that the surgeon who injects the gold grains also does 
the biopsy since the depth and angle of the marker 


346 


M. E. HAMLIN AND W. P. GREENING* 


injection must be related to the positions of the 
markers as seen on the two standard mammographic 
views taken after the gold grain insertion. Using this 
method, only one further set of exposures is required, 
in contrast to some methods described previously 
(Rosato et al., 1973), and the lesion is not obscured, 
as may happen in methods using opaque dye (Simon 
et al., 1972). The surgical technique involved resembles 
that used at other sites for the removal of a foreign 
body, although proof of an appropriate biopsy will 
not be seen by the surgeon until the specimen has 
been radiographed. 


Specimen radiology 

Radiological examination of the specimen removed 
at biopsy is essential for accurate comparison with the 
preoperative mammogram in order to confirm that 
the surgeon has removed the tissue under suspicion 
and further to help the pathologist locate the area of 
tissue to section (Fig. 15). This has been emphasized 
by previous authors (Patton et al., 1966; Egan, 1969; 
Rogers and Powell, 1972; Bauermeister and Hall, 
1973; Rosen et al., 1973). Whether gold grain markers 
have been used or not, the surgeon must mark the 
biopsy specimen with a radio-opaque marker such 
as a Michel's clip, small safety pin or thin metal wire 
to aid orientation of the specimen. If on radiographic 
examination of the specimen the suspicious area seen 
on the patient's mammogram is shown to have been 
incompletely removed, the surgeon is able to identify 
the area where excision is incomplete. Markers also 
help the pathologist to orientate the specimen in 
relation to the radiograph. 

The specimen should be radiographed as soon as 
possible so that the surgeon can be told whether or 
not the biopsy contains the suspicious lesion. It is 
usually prudent to forego frozen section unless there 
is an easily palpable lesion in the specimen, because 
the pathological diagnosis may require multiple blocks 
and sections using the specimen radiograph as a map. 
The tissue may be sliced and then radiographed again 
so that tissue blocks can be taken more accurately 
from the areas containing calcification or other 
mammographic abnormality. The tissue slices are 
placed in a polystyrene embedding tray, which is use- 
ful because it is completely radiotranslucent. Exami- 
nation of sections from a biopsy removed because of 
calcification must reveal a similar amount of calci- 
fication to that seen on the mammogram; if this 
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Fig. 1. a, Xeroradiograph of the breast after insertion of markers on either side of an area of calcification—lateral view only 
shown here. b, Xeroradiograph of the biopsy specimen showing markers and area of calcification. 


amount cannot be seen, then deeper sections and, if 
necessary, more tissue must be examined. The spare 
tissue and the blocks should be subjected to further 
radiological examination. If calcification is seen in 
the blocks, radiographic examination at right angles 
to the cut surface will help to establish the depth of 
the calcification within the block and guide the tech- 
nician who is cutting the deeper sections. 

Only when all the tissue containing calcification 
and the adjacent tissue have been examined can the 
possibility of a carcinoma be excluded. It must be re- 
membered that a carcinoma is found not infrequently 
adjacent to an area of benign disease containing 
calcification (Hutter et al., 1969; Millis et al., 1975). 
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The association of duodenogastric reflux with 
dumping and gastric retention" 


I. A. DONOVAN, M. R. B. KEIGHLEY, D. W. GRIFFIN, L. K. HARDING 


AND J. ALEXANDER-WILLIAMS;| 


SUMMARY 

Gastric emptying of solid and liquid meals together with 
duodenogastric reflux has been measured in a prospec- 
tive trial of proximal gastric vagotomy and truncal 


vagotomy and antrectomy. Three abnormalities of 


motility associated with postoperative symptoms have 
been defined. If more than one abnormality was present 


in an individual there was an 80 per cent incidence of 


associated symptoms, Proximal gastric vagotomy 
produced significantly fewer abnormalities of gastro- 
duodenal motility than did truncal vagotomy and 
antrectomy. 


THE symptomatic sequelae of gastric operations are 
notoriously complex. They are often associated with 
measurable abnormalities of gastroduodenal motility 
such as rapid early gastric emptying of liquids or slow 
active emptying of solids. In previous work we have 
shown that rapid early liquid emptying (which we 
have called ‘cascading’) can be associated with delayed 
solid meal emptying (Donovan et al., 1974), A further 
abnormality of gastroduodenal motility that may 
produce symptoms is the reflux of duodenal contents 
into the stomach. We have therefore studied gastric 
emptying and duodenogastric reflux in patients before 
and after two types of gastric operation. 


Patients and methods 

Twenty consecutive male patients with both radio- 
logical and endoscopic evidence of uncomplicated 
duodenal ulceration were studied before and 3 months 
after operation. At laparotomy they were randomly 
allocated to either proximal gastric vagotomy (PGV, 
9 patients) or truncal vagotomy and antrectomy 
(TV+A, 11 patients), Duodenogastric reflux was 
assessed in two ways: either by a modification of the 
technique described by Capper (1967), or according 
to whether the maximum bilirubin concentration 
obtained from four 10-minute samples of fasting 
gastric juice was greater or less than 8:5 umol/l. 
Previous studies have shown that there is a close 
correlation between these two parameters of assessing 
duodenal reflux (Keighley et al, 1975a). Following 
an overnight fast, and with the patient in the supine 
position, a No. 12 FG sump tube was positioned in 
the stomach under radiographic control, and samples 
were collected for measurement of bilirubin concen- 
tration (Northam and Banwell, 1966). Immediately 
afterwards the tube was advanced into the duodenum 
and 30 ml of a dilute barium suspension (1 part 
barium sulphate with 3 parts normal saline) were 
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introduced through it. After gently withdrawing the 
nasogastric tube, the antropyloric region was screened 
continuously for 3 minutes and intermittently for a 
further 5-minute period. Reflux was classified as 
present if retrograde peristalsis of barium was seen 
or if the gastric mucosa became coated with contrast 
material. 

Gastric emptying of a solid meal (minced meat, 
potatoes, peas and milk) and of two liquid meals (10 
per cent dextrose solution in water, 40 g of Bovril in 
water) was studied using an external scanning tech- 
nique (Donovan, 1976). The radio-isotopic label was 
H3]n?$ chelated with sodium diethylene triamine 
penta-acetic acid (DTPA), and all the meals were of 
the same volume of 400 ml. 

Interpretation. of the emptying studies is based 
upon two indices, abnormalities of which can be 
related to clinical symptoms (Donovan, 1976). The 
first index is the peak volume of liquid meal reached 
in the stomach, which is a measurement of early 
passive gastric emptying, occurring mainly during 
ingestion of the meal. A low peak volume indicates 
rapid early emptying (gastric incontinence’, McKel- 
vey, 1970, or 'cascading ). The peak volumes of the , 
dextrose meals have been similar to those of the 
Bovril meals within each group of subjects studied 
(preoperative patients, patients after. PGV, patients 
after TV-- A and in a group of normal volunteers). 
Before assessment of abnormally rapid emptying was 
made, the two liquid meal peak volumes in each 
individual were averaged to minimize day-to-day 
variation in this passive early phase of the emptving 
process. 

The second index is the 7, of the solid meal study, 
calculated from an exponential regression of the de- 
creasing volumes of the solid meal in the stomach. 
Prolongation of the solid meal 7, indicates delayed 
active emptying of the solid meal. 

Normal ranges of the indices were established in 
36 studies performed on normal individuals. All these 
subjects had peak volumes of the liquid meals of 
above 240 ml (of the 400-mi volume meal), and any 
volumes below this have been taken to represent 
cascading (i.e. over 160 ml of emptying of the liquid 
meal during the time of ingestion). Each of the norma! 
subjects had a solid meal 7, of less than 81 minutes 


* A preliminary report on the results of this study was given at 
the Surgical Research Society in January 1975, 

+ Department of Nuclear Medicine, Dudley Road Hospital, 
and Department of Surgery, General Hospital, Birmingham. 
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and any values above this figure have been taken as 
representing delay in solid meal emptving (gastric 
retention). The statistical test used to compare the 
results was a 7? analysis with a Yates’ correction for 
small numbers. 


Results 

Table I shows the number of patients in the two post- 
operative groups who had abnormalities of gastric 
emptying or duodenogastric reflux, The fluoroscopic 
method of measuring reflux was technically unsatis- 
factory in 2 patients owing to difficulty in cannulating 
the duodenum. Biochemical reflux (maximum bili- 
rubin concentration 7» 8-5 umol/l) was present in 8 
subjects, 7 of whom had radiological confirmation of 
pyloric regurgitation. None of the patients with 
normal gastric bilirubin concentrations had radio- 
logical evidence of reflux. Significantly more of the 
patients after TV+A had delayed solid meal empty- 
ing and duodenogastric reflux than was found after 
PGV (y? = 5-1, P«0:05, and y? = 5-7, P<0-05, re- 
spectively), From Table / it is clear that abnormalities 
often coexisted and these associations are shown in 
Table I. 

A clinical review of the patients was performed at 
the time of their emptying studies 3 months after 
operation. Symptoms of dumping (faintness, postcibal 
discomfort, sweating), gastric retention (prolonged 
fullness, foul eructations, vomiting of food residues) 


Table 1: INCIDENCE OF ABNORMAL GASTRIC 
EMPTYING AND DUODENOGASTRIC REFLUX 
POSTOPERATIVELY 





PGV TV--A 
Abnormality (a = 9) {n= 11) Significance 
Cascading of liquids 4 8 NS 
Delayed solid emptying 2 8 P005 
Duodenogastric reflux 1 7 P005 


NS, Not significant, 


Table H: COEXISTENCE OF ABNORMALITIES OF 


GASTRODUODENAL MOTILITY POSTOPERATIVELY 

PGV TVA 

Coexistent abnormalities (a=: 9) {n= 14) 
Cascading and delay | 3 
Cascading and reflux Q | 
Delay and reflux 0 2 
Cascading, delay and reflux 0 3 
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and of bile regurgitation or vomiting Were then re- 
lated to the abnormalities of motility. The results of 
this analysis are shown in Table HI. 

Of the 7 patients with only one abnormality of 
motility, 2 had associated symptoms. However, 8 of 
the 10 patients with more than one abnormality had 
at least one associated set of symptoms. Therefore, 
there was a significantly greater risk of symptoms if 
more than one abnormality was present (y? = 4-5, 
P 0:05). 


Discussion 

We have previously shown that measurable abnor- 
malities of gastroduodenal motility frequently occur 
together, even those which might at first sight appear 
to be mutually exclusive, such as cascading of liquids 
and retention of solids (Donovan et al., 1974). This 
report substantiates this concept and also shows that 
if more than one abnormality is present there is a 
significantly greater incidence of associated clinical 
symptoms, 

The association of the three abnormalities is not 
surprising when their genesis is considered. Cascading 
is gravity-dependent passive gastric emptying (McKel- 
vey, 1970) and is due principally to vagal denervation 
of the body of the stomach (Wilbur and Kelly, 1973). 
Emptying of solid food is probably controlled prin- 
cipally by the antropyloric mechanism (Cooke, 1975), 
which is also of great importance in the control and 
prevention of duodenogastric reflux. It would be ex- 
pected, therefore, that TV+A would seriously or 
totally impair the regulation of emptying and reflux, 
an expectation that is borne out by the results reported 
here. PGV would be expected to impair the regulation 
of early liquid emptying (by abolishing receptive 
relaxation), as is demonstrated by our findings. How- 
ever, although it does produce a degree of delay in 
solid meal emptying—presumably by impairing the 
transfer of solid food from the denervated fundus to 
the antrum (Donovan, 1976)—it would not be ex- 
pected to produce serious impairment of solid meal 
emptying. Our finding of severely delayed solid meal 
emptying in 2 patients after PGV could be due to 
temporary interference with antral motility by damage 
to, but not division of, the nerves of Latarjet. 

PGV should also not interfere with the prevention 
of duodenogastric reflux, and our incidence of reflux 


Table HI: CLINICAL SYMPTOMS ASSOCIATED WITH ABNORMALITIES OF MOTILITY 


————————————Á— 


Clinical syndromes "EE 
a be No. of patients 


Abnormalities of motility No of patients Dumping Retention Bile vomiting with svmptoms 
One abnormality only 7 
Cascading 4 j ide MN 
Delay ] — 1 cr 2 
Reflux 2 — UN wie 
More than one abnormality 10 
Cascading and delay 4 2 i x 
Cascading and reflux i Sees desee reas ras Ze 
Delay and reflux 2 — QOIS = g 
Cascading, delay and reflux 3 ENEA AREE 
i<- — | 








Arrows indicate same patient. 
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of 1 in 9 p&tients seen after PGV is similar to that 
found in normal subjects or in unoperated duodenal 
ulcer patients (Keighley et al., 1975b). 

It is not surprising that the greater the number of 
abnormalities of motility found after operation, the 
greater is the likelihood of developing symptoms. 
For example, the free reflux of bile associated with 
delay in active gastric emptying will inevitably result 
in more prolonged contact between bile salts and the 
gastric mucosa. 

The results reported in this study confirm the im- 
pression that PGV is a desirable operation for peptic 
ulcer because of its relative freedom from side-effects 
associated with abnormalities of gastroduodenal 
motility. 


References 

CAPPER W. M. (1967) Factors in the pathogenesis of 
gastric ulcer. Ann. R. Coll. Surg. Engl. 40, 21-35. 

COOKE A. R. (1975) Control of gastric emptying and 
motility. Gastroenterology 68, 804-816. 

DONOVAN I. A. (1976) The different components of 
gastric emptying after gastric surgery, (Arris and 
Gale Lecture.) Aan. R. Coll. Surg, Engl. In the 
press. 


Duodenegastric reflux, dumping and gastric retention 


DONOVAN L A. GRIFFIN D. W., HARDING L. K. and 
ALEXANDER-WILLIAMS J. (1974) Paradoxical gas- 
tric emptying after gastric surgery in man. Br. J. 
Surg. 61, 916-917. 

KEIGHLEY M. R. B. ASQUITH P. and ALEXANDER- 
WILLIAMS J, (1975a) Duodeno-gastric reflux: a 
cause of gastric mucosal hyperaemia and symp- 
toms after operation for peptic ulceration. Gut 
16, 28-32. 

KEIGHLEY M. R. B., ASQUITH P., EDWARDS J. A. C. and 
ALEXANDER-WILLIAMS J. (1975b) The importance 
of am innervated and intact antrum and pylorus 
in preventing postoperative duodenogastric re- 
flux and gastritis. Br. J. Surg. 62, 845-849. 

MCKELVEY S. T. D. (1970) Gastric incontinence and 
post-vagotomy diarrhoea. Br. J. Surg. 87, 741- 
742. 

NORTHAM B. E. and BANWELL J. C. T. (1966) Automated 
analvsis in the investigation of pancreatic func- 
uon. In: Technicon International Symposium. 
Automated Analytical Chemistry. New York, 
Mediad, pp. 215-221. 

WILBUR E. G, and KELLY K. A. (1973) Effect of proximal 
gastric, complete gastric, and truncal vagotomy 
on canine gastric electrical activity, motility and 
emp ying. Ann. Surg. 178, 295-303. 


351 


Br. J. Surg. Vol. 6311976) 352-366 


Subphrenic abscess: a study of 241 patients at the 
Royal Prince Edward Hospital, 1950-73 


P. HALLIDAY AND J. H. HALLIDAY* 
SUMMARY ° 

A series of 241 patients with subphrenic abscess was 
analysed to seek reasons for the continuing mortality. 

Aspects of pathology, clinical presentation, special 
investigations and management were affected by therapy 
with broad spectrum antibiotics to make diagnosis more 
difficult, particularly in relation to left subphrenic 
abscesses. When transperitoneal exploration and 
drainage were employed, high morbidity and mortality 
resulted, 

Satisfactory results followed extraserous drainage. 
The introduction of parenteral hyperalimentation 
promised control of fistulas associated with abscesses, 
a situation hitherto associated with a poor prognosis. 


THE clinical presentation and management of patients 
with subphrenic abscess continue to provide problems 
of considerable magnitude, with added difficulties in 
recent years owing to the masking effects of antibiotics 
(Hailiday, 1975). A study of the clinical presentation 
of 104 patients treated at the Roval Prince Alfred 
Hospital, Sydney, between 1950 and 1961 (Halliday 
and Loewenthal, 1964) detailed aspects of these prob- 
lems and discussed their significance, The aim of the 
present study is to record the patterns of presentation 
and treatment during 1962-73, and by a comparison 
of the two periods, to seek reasons for the continuing 
morbidity and mortality. 


Patients 

During the years 1962-73, 137 patients with sub- 
phrenic abscess were recorded at the Royal Prince 
Alfred Hospital. The age groups and the distribution 
of mortality were similar to those in the 104 patients 


Aetiology 

Surgical conditions complicated by the development 
of subphrenic abscess did not change significantly 
during the second decade (Table 1). Surgery of the 
stomach, duodenum and biliary tract accounted for 
56 per cent of the cases in the whole series. Among 
minor changes during the second decade, 13 patients 
developed subphrenic abscess as a complication of 
multiple abdominal and thoracic injuries sustained in 
a motor vehicle accident, as compared with 6 during 
1950-61, 


Pathology | 

The nomenclature of the subphrenic spaces (Fig. 3) 
used here follows the categories of Ariel and Kazarian 
(1971). 
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Fig. 1. Age distribution of patients through 1950-61 and 
1962-73. 
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Fig. 2. Mortality rates in the major age groups. 
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Table 1: AETIOLOGY OF SUBPHRENIC ABSCESS 


Primary condition or operation 


e Subphrenic abscess 


1950-61 1962-73 Tota 
Surgery of stomach and Perforated peptic ulcer I8 29 47 
duodenum Peptic ulcer wah haemorrhage 6 7 13 
Elective surgery for peptic ulcer 7 7 id 
Lower third of oesophagus Carcinoma of stomach and lower 8 7 15 
third of oesephagus 
Rupture of oesophagus == i i 
Oesophageal varices with haemorrhage )p o0 - - i 
Oesophageal s:ricture — 2 2 
Surgery of diseases of the Acute cholecystitis i 4 11 
biliary tracts Elective cholecystectomy 7 4 Hi 
Elective cholecystectomy with explora- 6 5 i 
tion of common bile duct 
External biliary fistula = — -— - 2 2 
Carcinoma of dile ducts 2 3 5 
Surgery of diseases of the Hydatid disease 3 3 6 
liver other than trauma Amoebic abscess —  —— 1 1 
Polycystic disease of liver and kidney — - I i 
Liver biopsy 1 J 2 
Surgery of splenic pathology Other than trauma 3 3 6 
Surgery of diseases of the Pancreatitis re 8 8 
pancreas Carcinoma 3 3 6 
Zollinger-Ellison syndrome ] i 2 
Islet cell hyperplasia — | i 
Surgery of diseases of large Carcinoma 4 4 8 
intestine and appendix Diverticulitis 3 2 » 
Various causes, e.g. ulcerative colitis, 2 8 i0 
perforation 
Appendicitis 11 3 id 


Surgery of abdominal trauma Closed injury with: 





Ruptured spleen 3 4 7 
Lacerated liver 2 T 9 
Ruptured pzncreas — 1 i 
Ruptured hollow viscus — 4 4 
Penetrating injury with involvement 3 3 6 

of hollow viscus* 
Miscellaneous causes Renal biopsy Do i 
Pyonephrosis i 3 4 
Cushing's syncrome — j ] 
Trousseau's syndrome/carcinoma of — 1 | 

lung 

Primary abscess No cause discevered 1 6 7 
Total 104 137 241 





* In 1950-51, one case was due to gunshot wounds, in 1962-73 there were 3 cases due to gunshot wounds and 3 cases with 


multiple injuries. 


The left ‘perihepatic’ subphrenic space is the whole 
intraperitoneal space under the left dome of the dia- 
phragm; the ‘left anterior space’ is only par: of this 
space. The ‘left subhepatic space’ is the lesser sac; after 
a gastrectomy and various other procedures the lesser 
sac becomes potentially continuous with the eft sub- 
phrenic space in the event of a large left subphrenic 
abscess developing. 

. Because of the dorsal location of the bare area of 
the liver, the right subphrenic area is diviced into 
right superior subphrenic and right subhepatic spaces. 
In the latter space an abscess may collect in the first 
instance either anteriorly or posteriorly. An anteriorly 
placed right subhepatic abscess may extend into the 
right superior subphrenic space or extend posteriorly, 
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but initiaBy it is not in direct contact with the dia- 
phragm. A posteriorly placed subhepatic abscess is 
from the cutset more closely related to the diaphragm 
in the region of the 9th—-12th ribs. 


Distributicn of abscesses during 1950-61 and 1962-73 
(Table Il) 
During 1950-61 the pattern of distribution was similar 
to that of previous series (Harley, 1955; Halliday and 
Loewenthal, 1964), with abscesses on the right side 
predominating (67 right : 35 left). During 1962-73, 
however, ‘eft subphrenic abscesses predominated (73 
left : 59 right). 

Table Ii also gives the overall mortality rates for the 
various categories of abscess during the two periods. 
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Table II: SITE OF SUBPHRENIC ABSCESSES 


Site" 
l Right superior subphrenic 
2 Right subhepatic 
1+2 Combined abscess, right superior and subhepatic 
3 Right extraperitoneal 
4 Left ‘perihepatic’ subphrenic 
44-5 Left perihepatic and left subhepatic (lesser sac) 
6 Left extraperitoneal and left perihepatic 
1+2+4 Hjlateral abscesses, right and left subphrenic 


* Abscesses numbered as in Fig. 3. 


Total 
1950-61 1962-73 1950-73 
No. of | No. of No. of | No. of No. of No. of 
cases deaths cases deaths cases deaths 
35 10 22 5 37 15 
16 5 7 l 23 6 
13 8 19 8 32 16 
3 0 l 0 4 0 
33 13 65 22 98 35 
0 0 5 4 3 4 
0 0 2 0 2 0 
2 2 15 10 17 12 





a 


b 


Fig. 3. a, Subphrenic abscesses shown in relation to the dorsal aspect of the liver. Intraperitoneal abscesses: /, right superior 
subphrenic; 2, right subhepatic. 3, right extraperitoneal; 4, left ‘perihepatic’ subphrenic; 5, left subhepatic (lesser sac); 
6, left extraperitoneal (perinephric). 5, The extent of the area involved by a right superior subphrenic abscess, and the dorsal 


location of the bare area. 


w Mortality / 
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Fig. 4. A comparison of the morbidity and mortality rates 
for right, left and bilateral subphrenic abscesses. The 
percentage distributions in the histograms of right and left 
abscesses refer to fractions of the total of such cases for the 
periods 1950-61 and 1962-73. 
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During the second period the mortality rate of right 
abscesses fell from 34 to 28:5 per cent, while that of 
left abscesses remained constant at 37 per cent. The 
improved results in treatment of right-sided abscesses 
were, however, offset by the increase in incidence of 
left-sided abscesses in which the prognosis was less 
satisfactory (Fig. 4). 

Bilateral abscesses have always been associated with 
a bad prognosis. Only 2 cases were recorded during 
the first period and both died. In the second period 
15 cases were recorded, of whom 10 died. 


Morbid anatomy 
Autopsies were performed on 32 patients between 
1950-1961, and on 42 between 1962 and 1973. The 
reports on these autopsies were more detailed than 
operation reports, but taken in conjunction allow a 
more precise description to be established of abscesses 
in different regions. 

Peritonitis in some form was always present at the 
outset. In some patients the source of infection was 
an initial incident and not repeated; in the remainder 


the source was persistent, such as a fistula from a 
perforating viscus or a leaking gastro-intestinal anasto- 
mosis. The particular fashion in which an abscess 
developed was characteristic in each of the subphrenic 
spaces. The outcome, however, was closely related to 
the nature of the source of the infection in both the 
periods studied {Table HI). Continued contamination 
led to overall mortality rates of 80 per cent (1950-61) 
and 77 per cent (1962-73). 


Right subphrenic abscesses 

Superior abscesses (total recorded 1950—73, 86): When 
discovered at autopsy in patients who had not been 
submitted to surgery, these were usually described as 
'covering the whole superior aspect of the right lobe 
of the liver’, and loculi were seldom if ever mentioned 
(Fig. 35). This was consistent with operation reports 
of the drainage of a litre or more of pus from this 
area. Loculation was, however, the reason advanced 
for protracted patterns of recurrent right subphrenic 
abscess in 4 patients between 1950 and 1961 and in 8 
patients between 1962 and 1973. 

At thoracotomy the right dome of the diaphragm 
was usually obscured by adherent lung. Removal of 
this in 2 patients disclosed a friable, boggy diaphragm, 
green in colour from bile staining. Such a forbidding 
appearaace did not preclude successful incision and 
extraserous drainage in these patients, with débride- 
ment of underlying necrotic liver in one of them 
(Halliday et al., 1974). It is relevant to this observa- 
tion that during 1960-1 drainage was frequently 
delayed until the necessity was certain—a long- 
established practice—but under these circumstances, 
extraserous drainage was followed by pleural con- 
tamination and empyema in 4 patients. 

Intrathoracic spread of right subphrenic abscess 

followed the sequence of adherence of the right lobe 
of the lung to the diaphragm, penetration of the 
abscess process into the lower lobe and rupture into 
a bronchus. If the abscess was originally a hydatid, 
the resulting problem was often a major one; in one 
patient the hepatic cyst had extended to the apex of 
the lower lobe of the right lung. This process was 
slow; a common interval between an operation and 
the eventual development of a bronchial fistula was 
about 12 months. Variations in this time interval 
were seen in 4 patients between 1950 and 1961, and 
in 3 patients between 1962 and 1973. 
Right subhepatic abscesses (total recorded 1950-73, 
55): When situated anteriorly, these often communi- 
cated with a right superior subphrenic space, but this 
combination presented few additional problems. 

When located more posteriorly, lack of clinical 
features in some patients led to progressive extension 
of the pathology. In one patient a subhepatic abscess 
had been drained, but at autopsy there was a locu- 
lated small right superior abscess, a psoas abscess and 
a large subcutaneous abscess in the loin, all of which 
were clearly extensions of the initial abscess. In 
another patient, primarily suffering from infected 
hydatid cysts, a right superior abscess was drained, but 
thoracic involvement became evident. At thoracotomy 


* Subphrenic abscess 


Table HI: MORTALITY RATES IN RELATION TO 
PATHOGENESIS 


: 02.722 
Source of 1950-61 E 1962-73 
infection No. of No. of No, of No.of 
acted as cases deaths % cases deaths — 5, 

Acute or smele 76 20 — 263 77 9 11:7 
incident 

Continued 28 22 79-6 60 46 76:6 
contamination 


multiple abscesses were found in theeright lower 
lobe of the lung. When lobectomy was performed, 
dissection of the adherent lobe from the diaphragm 
disclosed a fistula in the posterior costophrenic angle 
originating below the diaphragm, where there were 
two abscesses, one of which had been drained, but 
the other not (Halliday et al., 1974, Case 13). 

Right extraperitoneal abscesses (total recorded 1950- 
73, 4): Ail were hydatid cysts and all presented at à 
stage when extensive intrathoracic involvement had 
developec ; in one case the cyst had reached as far as 
the apex of the lower lobe of the right lung. 





Left subpfirenic abscesses 

Left "perfiepatic subphrenic abscesses (total recorded 
1950—73. 122): As previously noted, these abscesses 
were unusually frequent between 1962 and 1973, 87 
being recorded. The range of pathology found was 
considerzble. 

The only feature common to all abscesses in this 
category was that the part of the wall of the abscess 
in contact with the diaphragm consisted only of pyo- 
genic membrane and diaphragm. The remainder of 
the "wais' was a complex of friable and inflamed 
structures—the stomach and omentum, the small and 
large bowel, the spleen (if present)—all enmeshed in 
vascular inflammatory adhesions. 

if an abscess developed as an infection of a haemo- 
serous collection after a splenectomy or a left colec- 
tomy, the abscess, at least initially, was relatively 
circumscribed. 

When a left subphrenic abscess developed in relation 
to a perjorated peptic ulcer or a leaking anastomosis, 
the infected material produced initially a widespread 
peritonifis; the resultant subphrenic abscess reflected 
both the severity of the original peritonitis and the 
patient's resistance. Many case and autopsy reports 
gave graphic descriptions of the resulting pathology. 
A characteristic feature was the presence of multiple 
smaller ntraperitoneal collections in a diffuse chain 
of intensely vascular adhesions, extending at times as 
far as the right iliac fossa, with or without a pelvic 
abscess. If the main abscess had been drained but the 
patient died, at autopsy these smaller abscesses and 
vascular adhesions usually were replaced by dense 
fibrotic adhesions. 

The sathology of a left subphrenic abscess due to 
pancreatic disease was the most formidable, especially 
in the presence of acute haemorrhagic pancreatitis. 
This cembination in 3 patients proved insuperable, 
with particularly gross pathology being evident at 
autopsy The characteristic lethal end result in these 
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Table IV: DELAY IN DIAGNOSIS 
Interval between primary 
incident and presentation 


Presentation Series —] mth 1-6 mth 6 mth* Total 
With or as 1950-61 16 5 3 
primary 1962-73 13 3 6 
condition  1950--73 29 8 9 46 
As a subse- 1950-61 67 HU 2 
quent com- 1962-73 96 14 6 
plication 1950—73 163 24 8 195 
* Chronic cases. 
* 
Table V: CLINICAL COURSE BEFORE DIAGNOSIS 
1950-61 1962-73 
No.of No.of No.of No.of 
Clinical course cases deaths cases deaths 
Insidious onset 
With toxaemia 39 8 60 13 
Without toxaemia 17 5 39 16 
Sudden onset or change of 
symptoms 
Sudden onset of toxaemia 5 3 7 2 
Spontaneous external 1 0 7 1 
rupture 
Spontaneous internal 3 3 2 1 
rupture 
Diagnosis established 
On admission 3 | 15 4 
At laparotomy 10 6 27 10 
Because of persistent 6 2 10 4 
toxaemia after pri- 
mary treatment 
Because of abdominal 15 ii 12 
or thoracic 22 li 
complications 
At autopsy 25 25 


„patients was uncontrollable secondary haemorrhage 
from the walls of the abscess. 

Even when the basic pathology was chronic pan- 
creatitis or tumours of the organ, complicated by a 
subphrenic abscess, the tendency for aggressive exten- 
sion of the pathology resulted in only 2 of 9 patients 
surviving. 

Two major complications of left subphrenic abscess 
deserve comment. Gastro-intestinal fistulas frequently 
caused the development of a subphrenic abscess and 
were a continuing problem, but in addition a number 
developed as a secondary complication after trans- 
peritoneal exploration. 

Haematemesis and melaena were related to direct 
involvement of the stomach in the wall of a left sub- 
phrenic abscess. This formed a major feature in the 
course of 12 patients during 1962-73, of whom 9 
died. 

Spread of a left subphrenic abscess through the 
diaphragm leading to empyema thoracis was always 
related to some causal factor. These included needle 
aspiration and trauma to the diaphragm either as 
part of injuries in a motor vehicle accident or during 
operative procedures such as transpleural drainage 
or difficult extraserous drainage. The result was the 
development of a fistula from the abscess into the 
pleural cavity. When the diaphragmatic pleura was 
not adherent to the parietal pleura, transpleural 
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drainage of an empyema was ineffective, as all the 
patients so treated died. This experience is detailed 
because of the contrast between these results and those 
following combined transpleural exploration and 
extraserous drainage (Halliday et al., 1974). 

Left subhepatic or lesser sac abscesses (total recorded 
1950-73, 5): Though the pathology of these abscesses 
is limited by the space they involve, lesser sac ab- 
scesses were fortunately rare, because of the major 
difficulties they present in diagnosis and management. 
None was recorded in the period 1950-61, and only 5 
during 1962-73; in each case a left ‘perihepatic’ sub- 
phrenic abscess was also present. Three were associ- 
ated with acute pancreatitis. One, due to a perforated 
gastric ulcer, was only found at autopsy after an 
extremely difficult and unsuccessful laparotomy at 
which a left ‘perihepatic’ abscess had been found and 
drained. In the remaining patient the abscess was 
located by a preliminary transpleural exploration and 
successfully. drained by an appropriate extraserous 
route (Halliday et al., 1974). 


Left extraperitoneal abscesses: When a left perinephric 


abscess breaks through the renal fascia into the left 
subphrenic space, the pathology is usually confined 
to a restricted area. In one patient during the period 
1962-73, however, the perinephric abscess and sub- 
phrenic abscess were initiated by a staghorn calculus; 
an empyema thoracis also developed. This pathology 
presented exceptional problems in surgical treatment. 


Chronic subphrenic abscesses (Table IV) 

A subphrenic abscess was regarded as chronic when 
there was a latent period of 6 months or longer after 
the initial incident, such as an attack of acute chole- 
cystitis, or when there was no obvious preceding re- 
lated iliness. 

The morbid anatomy in the majority of patients 
was characterized by the development of an epigastric 
mass with the slow rate of progress characteristic of 
a chronic process, relatively ‘simple’ walls and sterile 
contents. 

Five cases were collected during 1950-61, and 12 
cases during 1962-73. The latent period could be 
established in 12 patients and in most ranged between 
6 months and 3 years, though there was one clear 
instance of an 8-year interval and possibly another 
of an 11-year interval. Seven patients died; 2 directly 
due to metastatic abscesses, the others due to compli- 
cations of the abscess itself becoming active without 
warning. 


Clinical features and investigations 

In the series collected in the period 1950-61, changes 
were noted in the characteristic modes of presentation 
and standard methods of investigation (Halliday and 
Loewenthal, 1964). In the second period, patterns 
were on the whole similar, though some differences 
did appear (Tables IV, V). 

Abdominal or hypochondrial pain, hitherto re- 
garded as a classic symptom, was prominent at the 
time of diagnosis in onlv 20 of the 137 patients of 
1962-73. Absence of pain was thus of less significance. 
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Fig. 5. Changes in incidence of grades of (a) pyrexia, and (5) leucocytosis. 


Similarly, pyrexia, leucocytosis and radiological ab- 
normalities all retained their importance when present, 
but their absence in no way excluded the presence of 
an abscess. 

The changes in the incidence of grades of pyrexia 
and leucocytosis are shown in Fig. 5; the levels evalu- 
ated were those related to critical periods of diagnosis 
and management. These changes were significant (P « 
0-05) in both series, using 2x 4 and 2x 3 contingency 
tables to calculate y*. 

These variations in the classic presentation of a 
subphrenic abscess made diagnosis more often diffi- 
cult. Though, for instance, a diagnosis was reached 
in the majority of patients within | month {Table IV, 
80 per cent), the frequency of an insidious oaset meant 
that diagnosis often appeared to be arrived at slowly. 
The clinical features in such patients were difficult to 
categorize, e.g. ‘failure to improve’, but may be 
summed up as prompting clinical suspicion which, in 
turn, led to essential radiological or isotope scanning 
investigations being made. Complications such as the 
development of a fistula or an empyema tnoracis led 
to the diagnosis being established by exploratory 
laparotomy or thoracotomy in a group nctable for a 
high overall mortality (Table V, 59 per cert). 

Throughout this group of patients delay was directly 
related to morbidity or mortality in only a small number 
of patients. 

The clinical presentation of patients with a chronic 
abscess was most frequently centred on an epigastric 
mass of uncertain origin or nature (8 of 17 patients). 
These abscesses were all successfully draimed without 
complications, as were 2 others, one with an associ- 
ated lung abscess and bronchial fistula, and the other 
with a chronic abscess discovered when periostitis at 
the site of a previous thoracotomy was drained (Halli- 
day et al., 1974). 

As noted above, 7 patients in this group died as 
a result of insidious development of complications 


or sudden development of activity in a chronic 
abscess. 


Radiological studies 

Radiological studies of at least one type were made 
in 135 patients during 1962-71. The 2 remaining 
patients were not investigated radiologically because 
of the increasing gravity of their condition, In view 
of the critical role played by radiological studies in 
the diagnosis of this condition, this represents an 
improvement on the period 1950-61 when radio- 
logical studies were less frequently employed (Hailiday 
and Loewenthal, 1964). z 

Three modes of investigation were employed: plain 
films of the chest or abdomen or both, screening of 
the diaphragm and studies using opaque contrast. As 
in the previous series, a report was accepted as diag- 
nostic if it contained a direct statement that a sub- 
phrenic abscess was present. A descriptive report 
detailiag the presence of a pleural effusion, basal col- 
lapse or consolidation, without inferences concerning 
the significance of the findings, was regarded as ‘non- 
diagnostic’. Normal findings or a direct negative were 
classec as ‘negative’. 

The incidence of abnormal findings during 1962-73 
in examination by both plain films and screening 
showed similar changes to the alterations in clinical 
indices such as pain, pyrexia and leucocytosis. In 
particular, screening of the diaphragm was negative 
in 16 per cent, non-diagnostic in 66 per cent and posi- 
tive in only 29 per cent of the studies undertaken. 
Results of plain films of the chest and abdomen showed 
a similar shift away from data prompting a definite 
diagnosis (Fig. 6). 

Studies during 1962-73 using opaque contrast pro- 
cedures fell into two groups. Sinograms (19 patients) 
were usually performed postoperatively, when their 
diagnostic value was limited to the identification of 
complications such as an intestinal fistula. The other 
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Fig. 6. Changes in the value of radiological examination. 


Table VI: BACTERIOLOGY 


Organism 1950-61 1962-73 Total 





Cultures fram abscess 
Intestinal flora 
Escherichia coli 32 38 70 
Non-haemolytic streptococci 8 12 20 
Streptococcus faecalis 14 14 
Bacillus proteus 4 19 23 
Klebsiella 7 7 
Pseudomonas 2 2 
Bacteroides 3 3 
i s 
1 l 


ha 


Clostridium welchii 
Candida 
Other flora 
Staphylococcus aureus/albus 12 29 
Streptococcus pyogenes (A) l 
Str. pyogenes, not group (A) 
Pneumococcus 
Streptococcus viridans 3 
Diphtheroids 
No growth on culture 10 
Blood cultures 
E. coli 
Klebsiella 
B. proteus 
Pseudomonas 
Bacteroides 
Candida 
S. marcescens 
Staph. aureus 1 
No growth on culture 
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group was made up of barium or Gastrografin meals 
and enemas. If these were performed with the diagnosis 
of subphrenic abscess as a possibility, the studies 
always provided information additional to that ob- 
tained by screening the diaphragm alone. If the diag- 
nosis was not regarded as a possibility, few reports 
were diagnostic. 


Radio-isotope scanning 

Techniques using various isotopes became available 
after 1962; their use was sporadic in the first 5 years, 
becoming progressively more frequent thereafter. 
Altogether 25 patients were studied thus. In 14, a 
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positive diagnosis on scanning was c&nfirmed by 
drainage or at autopsy. In 4 patients a false negative 
report was followed by subsequent demonstration of 
the abscess. [n 1 patient a false positive report led to a 
negative exploration, without further difficulty result- 
ing. In the remaining 6 patients the results of scanning 
were inconclusive in that the diagnosis, manage- 
ment and course of the illness were uninfluenced. 


Bacteriology 

The results of bacterial cultures during the two periods 
show that the spectrum of bacteria did not change 
significantly (Table VI). Intestinal flora made up 64 
per cent of the cultures isolated during 1950-61, and 
67 per cent during 1962-73, and staphylococci were 
found in 17 and 20 per cent of the cultures respectively. 
Biood cultures were attempted more often during 
1962-73 because of the increased frequency of Gram- 
negative septicaemia during these vears in general 
(Table VI). The patient from whom Serratia marces- 
cens was isolated was a diabetic with an appendiceal 
abscess and evidence of Gram-negative septicaemia. 
One of the patients with a positive culture of Staphy- 
lococcus aureus died of staphylococcal pyaemia and 
acute ulcerative endocarditis. 


Management and results 

In order to add detail to the conventional data of 
mortality rates, assessment of the results of treatment 
was enlarged to include some objective measures of 
morbidity rates. 

Assessment of morbidity was based on the mode of 
the patient's course during convalescence or deteriora- 
tion. An uninterrupted course leading to discharge 
from hospital within | month was classed as ‘rapid’; 
if longer than | month but still uncomplicated, as 
‘slow’, Complications such as fistulas almost inevit- 
ably prolonged convalescence. Patients who developed 
septicaemia or who needed intensive care for other 
complications were usually described as having a 
‘stormy convalescence’. The patterns of deterioration 
to death, such as the state of gross wound infections 
with fistulas (cf. Sherman et al., 1969), remained 
unfortunately characteristic throughout both the 
periods 1950-61 and 1962-73. 

To ensure consistency in classification, these aspects 
of the management of the patients treated during 
1950-61 were reviewed in the light of the experience 
of 1962-63. ‘Drainage through adhesions’ proved on 
review to have been transperitoneal drainage in most 
cases. The few bilateral abscesses in the first period, 
not previously identified, have now been separated out. 

Table VII summarizes the results of the various 
methods of treatment as regards morbidity as well as 
mortality in the 241 patients treated between 1950 
and 1973, and within each group the patients are 
separated according to age. There were insufficient 
numbers, however, to separate the results of treat- 
ment of right- and left-sided abscesses. This obscures 
the effects on the morbidity and mortality, on the 
one hand, of the considerable increase of left-sided 
subphrenic abscesses during 1962-73, and on the 
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Table VII: MORBIDITY AND MORTALITY IN RELATION TO MANAGEMENT AND AGE GROUP 


Recovery 
ae NIS I D OVE PURGE eC a QUE DEDERIT MEET 
With Stormy Deterioratien No. of 
Method of management Age <1 mth ^1 mth  complicaticns convalescence and death | Cases 
Extraserous drainage < 50 21 (1*) 5 8 3 (101*) 5 43 
2» 50 8 2 3 1 2 16 
Transperitoneal drainage «50 4 6 8 5 (17) FE i) 30 
z $0 9 3 6 8 15 (3%) ái 
Transpleural drainage S0 — 1 2 i 3 7 
S00 ee l 1 — 2 3 
* 

Combined transpleural «80 9 (2*5, 10) 3 — 3 — 15 
exploration and extra- z 50 2 3 -— a 2 7 
serous drainage 

Non-operative treatment « $0 6 5 3 i 7 (ity 23 

= $0 2 T i I 42 (31 56 

Bilateral abscesses ERU P — — p" 3 (113 5 

<> 30 1 2 E 5 G1) 12 











* Two patients with bilateral abscesses; both were drained with different seg 
t One patent with two left abscesses, to which the same applied. 
t Four patients with bilateral abscess; in each one abscess was drained and the other discovered at autopsy. 


Table VIII: MORTALITY IN RELATION TO SITE OF ABSCESS AND MANAGEMENT 








Right | Left Bilateral Total 
No. of No. of No. of o. of No. of No. of Na. of No. of 
Method of management cases deaths cases deaths cases deaths cases deaths 
1950-61 
Operative 
Extrascrous drainage 14 3 17 2 0 0 3M 5 
Transperitoneal! drainage 17 1 2 0 1 i 20 2 
Transpleural drainage 6 2 3 2 0 0 9 á 
Combined transpleural exploration 3 0 0 0 0 0 3 0 
and 2xtraserous drainage 
Non-operative 
Diagnosis positive; not drained 11 1 6 2 0 0 17 3 
Diagnosis made at autopsy 16 16 7 7 I 1 24 24 
Total 67 23 35 13 2 2 104 38 
1972-72 
Operative 
Extraszrous drainage 13 1 15 1 (2*) 0 28 2 
Transperitoneal drainage 17 3 26 12 8 5 5i 20 
Transpleural drainage 0 0 I 1 0 0 I i 
Comb:ned transpleural exploration 5 1 12 1 zt 0 19 E: 
and extraserous drainage 
Non-operative 
Diagnosis positive; not drained 7 2 11 4 — — 18 6 
Diagnosis made at autopsy 7 7 8 8 5 5 20 20 
Total 49 14 73 27 15 10 137 5i 





* Patienis in whom bilateral abscesses were treated successfully by the twe methods indicated. 


other, of the frequent successful transperitoneal drain- 
age of right anterior subhepatic abscesses during 1950 
61 (cf. Table VIII). 

Apart from the morbidity and mortality of non- 
operative treatment, it is nevertheless clear (Fig. 7) that 
transperitoneal drainage, especially in older patients, 
was foilowed by a considerably greater morbidity and 
mortality than extraserous drainage. 


Factors contributing to mortality after surgical drainage 
In Table VIH the results of the various methods of 


treatment are set out with only the mortality rates 
in relation to the numbers of right- and left-sided 
abscesses. 

Extraserous drainage carried the lowest mortality 
(12 per cent over the whole period 1950-73), but 
success depended on locating and draining the 
abscess completely. Posterior extrasereus exploration 
failed to locate an abscess in 7 patients, 4 of whorn 
died. limited exploration, particularly when resec- 
tion o£ the 12th rib was limited in extent or made 
througk a scar, was responsible for the poorer results 
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Fig. 7. Comparisons of morbidity and mortality after 
extraserous or transperitoneal drainage in the major age 
groups through 1950-73. The histograms were derived from 
the data in Table VH. The incidences are percentages of the 
total number of patients in each major age group treated by 
a particular method. 


and morbidity shown in Table VII. Furthermore, in 
spite of apparently adequate extraserous drainage, 8 
patients later developed recurrent right subphrenic 
abscesses because of loculation between the liver and 
the diaphragm. It must be emphasized that recovery 
after successful anterior or posterior extraserous 
drainage was more rapid than after any other 
method. 

Transperitoneal drainage of left  subphrenic 
abscesses was followed by a severe morbidity and 
mortality (46 per cent; Tables VII, VIII, Fig. 7). Two 
complications closely related with deterioration and 
death were gastro-intestinal fistula and broncho- 
pneumonia. It should be noted, however, that trans- 
peritoneal drainage of right anterior subhepatic 
abscesses was not followed by such a mortality—only 
4 of the 34 patients so managed died during the whole 
series (Table VIII). 

Transpleural drainage alone was used in 10 patients 
during 1950—73, 5 of whom died. A high incidence of 
morbidity and mortality in this hospital has led to 
this being the least preferred method. At autopsy in 
the 5 patients there was no evidence of adherence of 
the diaphragmatic pleura to the parietal pleura, and 
in all 5 cases there was a fistula through the diaphragm 
from the abscess into an empyema thoracis; both the 
abscess and empyema had been ineffectively drained. 

Combined transpleural exploration and extraserous 
drainage (Halliday et al., 1974) involved exploratory 
thoracotomy to locate and evacuate a subphrenic 
abscess, followed by the institution of extraserous 
drainage. This was employed in 22 patients with 
low morbidity and 2 deaths. One patient made an 
apparently good recovery, but 1 month later, while he 
was being prepared for definitive biliary tract surgery, 
he suddenly collapsed and died. The second patient 
developed gross wound infections and candida septi- 
caemia with a fatal outcome. 

In conjunction with this combined method, defini- 
tive treatment of thoracic complications was carried 
out simultaneously. For example, an empyema or 
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haemothorax was treated by decortfation in 6 
patients, and a bronchial fistula by lobectomy in 3 
patients, in each case in conjunction with safe drai nage 
of a subphrenic abscess by the most direct extraserous 
route. Closure of the fistula through the diaphragm 
presented no problems per se, even in the 2 patients 
who died. 

Non-operative treatment, involving supportive and 
antibiotic treatment without recourse to surgical 
drainage, was deliberately employed in 27 patients 
during the whole series; 5 patients died. In 4 patients 
in this group, spontaneous external drainage of con- 
siderable volumes of pus was recorded. Sudden inter- 
nal rupture occurred in 7 patients, one surviving 
intrapleural rupture (q.v.) and one intraperitoneal 
rupture. 

similar supportive measures were employed in 44 
patients deteriorating after various surgical proce- 
dures but in whom a complete diagnosis was made 
only at autopsy. 


Antibiotics 

Particular difficulties often surround the selection of 
presumably the appropriate antibiotics in a seriously 
ill patient with a suspected or known subphrenic 
abscess (Gillespie, 1970; Cone, 1971), above all before 
drainage when there is no way of culturing the orga- 
nism. Throughout this series, therefore, it is possible 
to recognize the ad hoc use of what was regarded at 
that time as the most potent drug available. 
The choice changed with the emergence of new drugs; 
the effects followed patterns which changed but 
little. | 

Antibiotic treatment in general could be expected 
to control the rate of development of the more aggres- 
sive subphrenic abscesses for 7-10 days. If Gram- 
negative septicaemia developed, this applied for a 
short period. In 27 patients (10 per cent for 1950-73) 
abscesses appeared to resolve with antibiotic treatment 
alone, Antibiotics were, however, without obvious 
effect in the presence of serious complications such as 
faecal fistula, pancreatitis or empyema thoracis in 
communication with a subphrenic abscess. Antibiotic 
treatment was not infrequently of little benefit when 
bronchopneumonia developed in a patient with 
obstructive airways disease after multiple operative 
procedures. On the other hand, chest complications, 
such as empyema thoracis etc, were managed 
successfully by surgical treatment in conjunction with 
antibiotic treatment. 

The most perplexing effects of antibiotic therapy 
were those related to diagnostic indices of the presence 
of a subphrenic abscess. Effective therapy for peri- 
tonitis, especially with the more potent broad spec- 
trum antibiotics, so masked the rate of development 
of an abscess, its spread and the degree of toxaemia 
that early diagnosis was made with difficulty in many 
patients. As discussed earlier, oedema and inflam- 
matory infiltration of the diaphragm could be so 
limited that normal movements on screening could 
persist in spite of the presence of an adjacent sub- 
phrenic abscess. 


Table IX: THORACIC COMPLICATIONS 
Operative treatment 


* Subphrenic abscess 


Non-operative treatment 








1950-61 1962-73 1930-73 1956-61 1962-73 1930-73 Tet — 
No No No No No. No. No No No No No. No. No. No. 
of of of of of of of of of of of of of of 
Complication cases deaths cases deaths cases deaths cases deaths cases deaths cases deaths cases deaths 
Empyemza, *10 3 10 3 20 6 m — 3 3 3 3 23 9 
pyopneumothorax t 1 | 3 2 4 3 3 3 i i 4 4 8 7 
Needle aspiration 
positive: 
Empyema 4 1 3 3 7 3 Qe ha I 1 i I * I i 3 
No empyema 2 i 1 ü 3 j " = = = "n "map ws 
Bronchial fistula, lung * 1 — — 3 — 4 0 — d (1 | l 1} 5 } 
abscess F- — 1 | i l 
Bronchopneumonia * 0 4 l 9 l 1 1 2 2 3 3 12 4 
3 i 6 6 9 7 8 8 9 9 17 17 26 24 
Pleural effusion * 7 0 14 2 22 2 3 0 i 0 4 0 26 2 
*12 0 8 3 20 à 1 I 7 7 & 8 IR E. 





* Patients in this line << 
t Patients in this line > 


50 years of age. 
50 years of age. 


Hyperalimentation 

During 1972-3 this method (Dudrick, 1970; Stewart 
and Loewenthal, 1974) was employed in the treatment 
of 5 patients with subphrenic abscess associated with 
gastric or intestinal fistula. One patient died as a 
direct consequence of bronchopneumonia associated 
with obstructive airways disease. In another patient 
a left subphrenic abscess associated with acute haemor- 
rhagic pancreatitis was temporarily controlled, but 
eventually secondary haemorrhage became unmanage- 
able. One patient aged 78 developed bilateral 
abscesses but survived two separate drainage pro- 
cedures with the aid of tracheostomy to control 
pulmonary complications. 


Complications 

These arose at all stages of development and treat- 
ment of an abscess, and added considerably to the 
morbidity and mortality. Some complications (e.g. 
toxic psychosis) during the development interfered 
with diagnosis and management. Some directly fol- 
lowed surgical treatment (e.g. fistulas), while others, 
though not directly related, were nevertheless associ- 
ated and responsible for a fatal outcome (e.g. broncho- 
pneumonia). 


Abdominal complications 
Twenty-seven patients died with gross abdominal 
sepsis, implying uncontrollable wound infections and 
fistulas as well as subphrenic abscess. Gastro-intestinal 
fistulas were a major contributing factor to this situa- 
tion through 1962-73; of the 21 patients who de- 
veloped a fistula, in 18 the related abscess was a left 
‘perihepatic’ subphrenic abscess, and all 14 patients 
who died belonged to this group. Furthermore, 
in 6 of these 14 patients the fistula developed 
as a complication of transperitoneal exploration rather 
than from the original operation or the abscess itself. 
Necrosis of the proximal gastric remnant after partial 
gastrectomy and splenectomy occurred in 6 patients, 


all developing a fistula and associated left subphrenic 
abscess; 5 died (cf. Strode, 1970). 

Gastro-intestinal haemorrhage was not necessarily 
associated with gross abdominal sepsis. This compli- 
cation was related to an active, enlarging, left sub- 
prenic abscess in I1 of 12 patients, 9 dying. The 
stomach was found at operation or autopsy to be 
directly and intensely involved in the wall of the 
abscess. 

As already mentioned, pancreatic pathology was 
associated with a high mortality and morbidity, 
especially when associated with acute haemorrhagic 
pancreatitis. 


Thoracic complications (Table 1X) 

Pleural effusions obvious in radiological studies of 
the chest were sufficiently frequent to prompt the 
suggestion of the presence of a subphrenic abscess, in 
particular when no other thoracic pathology was 
evident. Pleural effusions were seldom directly respon- 
sible for death, but during 1962-73 bilateral effusions 
appearec at autopsy to have been the deciding factor 
in the death of a patient with severe obstructive air- 
ways disease. 

An empyema thoracis arose under three sets of 
circumstances: following needle aspiration, pleural 
contamination during drainage or in relation to de- 
layed recognition of a left subphrenic abscess. 

The indications for needle aspiration and the 
strict conditions for its employment (Barnard, 1908; 
Ochsner and Graves, 1933; Harley, 1955; Halliday and 
Loewen:hal, 1964) were not always observed during 
1950-61. It appears that these restrictions were still 
not fully appreciated during the subsequent years, so 
that this method was still employed from time to time 
on a speculative basis, with melancholy results. In 
the last patient entered in the whole series (1950.73) 
gross intrapleural contamination occurred when a 
liver bicpsy was performed in the presence of an un- 
suspected right subphrenic abscess, a sequence 
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remarkably reminiscent of Barnard’s classic account of 
pleural contamination occurring after imprudent needle 
aspiration (Barnard, 1908). In our patient, however, 
prompt combined transpleural exploration and 
extraserous drainage with closure of the fistula were 
successful. It should be emphasized that through 
1950-73 no morbidity or mortality followed the 
correct use of needle aspiration as an exploratory 
method in the operating theatre. 

During 1950-61 contamination of the pleura during 
a difficult extended extraserous exploration resulted 
in an empyema thoracis developing in 4 patients. 
Through 1962-73 this complication was seldom seen 
because extraserous exploration was seldom pursued 
so vigorously. Transperitoneal exploration, especially 
of left ‘perihepatic’ abscess, became more frequent, and 
the more difficult cases were managed by combined 
transpleural exploration and extraserous drainage. 

Delay in diagnosis resulted in various thoracic com- 
plications. Sudden intrapleural rupture was fortunatelv 
a rare complication over the 24 years of this study. 
One case history has previously been reported (Halli- 
day and Loewenthal, 1964). There may have been 3 
cases through 1962-73, but unlike the previous case 
these were not confirmed at autopsy. 

On the right side, slow involvement of the lower 
lobe of the lung with eventual formation of a bronchial 
fistula was found in one patient during 1950-61 and 
4 patients in 1964-73. On the left side, slow develop- 
ment of an empyema was more often seen than a 
bronchial fistula, but direct contamination of the 
pleura was established in each case. A left bronchial 
fistula was seen on 2 occasions; one was related to 
operative trauma, the other to a recurrence of a left 
subphrenic abscess 1 year after the original drainage 
procedure. 

Bronchopneumonia was a serious complication in 
the older age group, in which it was usually associated 
with obstructive airways disease. During 1962-73 this 
was a major factor in the death of 15 patients, particu- 
larly in association with repeated efforts to save a 
deteriorating patient—a sequence more frequently 
seen during these years because of the sharp increase 
in the incidence of left subphrenic abscesses and the 
increased employment of transperitoneal drainage. 

Acute suppurative pericarditis occurred in one 
patient aged 14, Bilateral subphrenic and appendiceal 
abscesses followed appendicectomy. The appendiceal 
abscess was drained at an early stage. Pericarditis 
developed as a metastatic infection due to septicaemia. 
The problem was managed successfully by combined 
transpleural exploration with wide dratnage of the 
pericardium followed by standard extraserous drainage 
of a left subphrenic abscess through the bed of the 
12th rib—the location of the abscess was obvious on 
palpation through the diaphragm. The right subphrenic 
abscess was drained | week later, and the patient made 
a rapid uninterrupted recovery. 


Other complications 


Psychiatric and neurological syndromes were encoun- 
tered in 10 patients of whom 4 died. Delirium tremens 
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was responsible for one death in 1950-61. During 
1962-73 toxic psychosis developed in 3 patients, 
always in relation to an aggressive subphrenic abscess, 
though the significance of this complication was seldom 
realized at the time. Once the abscess was drained 
the psychosis disappeared. 

Fits were recorded during the course of the illness 
in 5 patients, 2 of whom died. One of these patients 
proved at autopsy to have an acute cerebral abscess 
and a chronic right superior subphrenic abscess of 
19 months' duration; anaerobic streptococci were 
cultured from both abscesses. A previously unsus- 
pected acute cerebral abscess was found in another 
patient at autopsy. 


Discussion 

Some reasons for the continuing morbidity and mor- 
tality emerge from examination of the collected find- 
ings from the two periods 1950-61 and 1962-73, in 
association with those of previously reported series. 

Such general characteristics as age distribution and 
aetiology (Fig. 1, Table I) show that the basic features 
of this condition remained more or less constant at 
this hospital over the 24-year period. While the aetio- 
logical pattern is, for example, comparable to that 
recorded by Harley (1955), the age distribution has 
steadily changed as the decades pass (Fig. 8) and 
now differs sharply from some of the classic series, 
e.g. that of Barnard (1908). Elderly patients in general 
are more demanding to manage than younger patients, 
and this applied particularly to patients with sub- 
phrenic abscess (Figs. 2, 7, Table VII). 

The records do, however, show that successful 
management was nevertheless possible in the majority 
of patients if based on correct appreciation of the 
pathology in relation to the clinical features, correct 
selection of the method of surgical intervention and 
effective control of complications. 


Pathology 

It may appear remarkable that the surgical anatomy 
of the subphrenic spaces and the related abscesses 
should still need attention 130 years after Barlow’s 
description (1846) and with nearly 100 years of publi- 
cations after the first major clinical description by 
Leyden (1879) including those of Barnard (1908) and 
Ochsner and Graves (1933). 

Even so, the surgical anatomy was considerably 
clarified by Mitchell (1940), Boyd (1958, 1966) and 
Whalen and Bierny (1969). The older descriptions 
ied to confusion and difficulty at times, for instance, 
the negative explorations at this hospital through 
1950-61, and to widespread dissatisfaction with extra- 
serous exploration (cf. Ariel and Kazarian, 1971; 
Halliday, 1975). 

Barnard (1908) in his classic paper (p. |, fig. 1) 
showed the bare area of the liver as superiorly placed, 
with consequent definition of right anterior and pos- 
terior subphrenic spaces. Ariel and Kazarian (1971) 
and Halliday (1975) showed that the bare area is more 
truly dorsal so that there are, to use Ariel and Kaza- 
rian's nomenclature, ‘right superior subphrenic’, ‘right 
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Fig. 8. Comparison of the age distributions in various series. 


subhepatic’, ‘left "*perihepatic" subphrenic’ and ‘left 
subhepatic (lesser sac) intraperitoneal’ spaces. 

Barnard’s error was compounded by Nather and 
Ochsner (1923), for they defined abscesses in the 
posterior part of the right subhepatic space (Morison’s 
pouch) as ‘right posterosuperior abscesses’, and 
Ochsner's immense authority effectively prevented re- 
appraisal for 30 years. Not only was the nomenclature 
confusing, but in their otherwise classic contribution, 
Ochsner and Graves (1933) suggested that the right 
superior subphrenic space could readily be reached 
by extraserous exploration through the bed of the 
12th rib. This is technically possible (Harley, 1969) 
if an incision is made 'large enough to admit the 
hand and forearm . . . dissection is easier in the 
presence of an abscess because of oedema'. It is still 
not an easy procedure; the incidence of empyema 
thoracis at this hospital during 1950-61 may well be 
attributable to determined extraserous exploration in 
situations where, later, transpleural exploration and 
extraserous drainage were preferred (see abore). 

There seems to be no contemporary description of 
the wide variations in morbid anatomy encountered 
in this series. Ariel and Kazarian (1971) defined the 
anatomical location of abscesses, but not the differing 
patterns of morbid anatomy. Harley (1955) described 
the pathology of the pre-antibiotic era; only 42 
patients in his series received penicillin, and he con- 
sidered that sulphonamides had no effect. 

All subphrenic abscesses have their pathogenesis 
in the delivery of a bolus of infected material into one 
or more subphrenic spaces. While the right sub- 
hepatic space must be the most commonly involved 
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space at the outset (Mitchell, 1940), the right superior 
subphrenic abscess has been most frequently involv- 
ed in many series for decades, e.g. Harley (1955), 
Windsor (1955), Wetterfors (1959), Halliday and 
Loewenthal (1964). There appears to have been an 
unprecedented increase in the incidence of left "peri- 
hepatic’ abscesses during 1962-73 at this hospital. The 
more complex morbid anatomy of a left ^perihepatic 
subphreric abscess was certainly related to increases 
in morbidity and. mortality during the same period, 
though the influence of the employment*of transperi- 
toneal exploration must also be noted. 

After the onset the course of development of the 
morbid anatomy was governed by the process respon- 
sible for the initial infection. Some causes are active 


cystitis er a promptly oversewn perforated ulcer. 
Other processes are responsible for continued con- 
taminatien—a leaking gastro-intestinal anastomosis 
or the inexorable progress of a pancreatic abscess 
(cf. Grotz and Schmid, 1969). 

The basic pathology of a subphrenic abscess in each 
major space must therefore be described in terms of 
the initial process operating in the anatomical con- 
fines of the space involved. Its progress varies with 
the virulence of the bacteria involved, the duration 
of the whole illness and aspects of treatment, especi- 
ally antibiotics. 


The effects of antibiotics on the pathology 

Since 1955 many authors have pointed out the ‘mask- 
ing effecis' of antibiotics on the diagnosis of sub- 
phrenic abscess (Windsor, 1955; Gerwig and Blades, 
1956; Carter and Brewer, 1964; Halliday and 
Loewenthal, 1964; Sherman et al., 1969; Ariel and . 
Kazarian, 1971). It will suffice, therefore, to note 
that the second series (1962-73) only served to 
confirm and extend the previous observations. One 
point may illustrate this. Harley (1969), discussing the 
radiological signs of subphrenic abscess. emphasized 
that the ‘inflammatory thickening due tc congestior, 
cellular infiltration and oedema' was responsible for 
the increase in thickness seen radiologically. The 
serious decrease in the specificity of radiclogical diag- 





attributec to the limitation of spread cf these pre- 
cesses through the diaphragm, so that rot only was 
this appearance seldom seen, but on a number cf 
occasions the diaphragm adjacent to an abscess moved 
normally on screening. 

This power to limit the spread of the pathology 
has been used to justify non-operative treatment based 
on antibiotics and general supportive measures. De- 
liberate application of this principle was successful in 
only 26 cf the 242 patients in this series and 9 diec. 
The extert of the danger was shown by the patients 
treated bv similar supportive measures, but without 
a positivediagnosis until autopsy (Tables V, VH, VHI.. 
In some patients abscesses 10-15 cm in diameter were 
found. These patients were regarded as having 
bronchopneumonia with obstructive airways disease or 
multiple wound infections. Antibiotics with careful 
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management of fluids and electrolytes, physiotherapy 
etc., were without significant effect on the abscess as 
judged at autopsy. 

The more potent antibiotics were observed to exert 
at best a temporary control over more severe inflam- 
matory processes (e.g. Halliday et al., 1974, Case 11). 
When antibiotic therapy eventually became ineffective, 
sudden deterioration was frequently observed; 6 
patients died of Gram-negative septicaemia when the 
subphrenic abscess had not been drained. 

. 

Diagnosis 

Sherman et al. (1969) observed that ‘once the suspicion 
of a subphrenic abscess is raised, confirmation . . . 
is most challenging and often frustrating. The first 
and most essential step is to entertain this suspicion, 
and then to retain it, in spite of negative investiga- 
tions, until the outcome is certain’. In their series 
Sherman et al. found that pain remained the most 
common symptom, and that radiology was the most 
dependable investigation, with screening of diaphrag- 
matic movements holding pride of place. 

In the last 3-5 years of the present studies the com- 
mon clinical features faded to an amorphous kind of 
presentation often summed up as ‘failure to improve’ 
with associated wound infections. The reduction in 
frequency of the classic evidence of gross toxicity 
(Fig. 5) was not related with any consistency to the 
pathology of the abscesses found at operation or at 
autopsy, so that a deceptive clinical presentation was 
common, 

Once suspicion was raised, however, by directing 
attention to possible causal factors in relation to the 
space involved, studies with opaque meals and isotope 
scanning methods or angiography were specifically 
employed with more success. 


Management 

A single method of surgical management is not appli- 
cable to every subphrenic abscess, because the patho- 
logy which results in abscess formation in each space 
is different. The best results, therefore, followed when 
the mode of exploration was correctly chosen in rela- 
tion to the particular pathology confronting the sur- 
geon. Ochsner preached the superiority of extraserous 
drainage during the pre-antibiotic era because this 
was undoubtedly the safest method for exploration 
ard drainage in his time. When this is the appropriate 
method, the results in the present series still support 
Ochsner's views. 

Extraserousexploration, either by Ochsner's methods 
(Ochsner and Graves, 1933) or Clairmont's (Clairmont 
and Meyer, 1926), was relatively easy during the pre- 
antibiotic era because of the size of the abscess being 
dealt with. During 1950—73 large abscesses were still 
encountered, but the difficulty of localizing the smaller 
abscesses increased. 


Transperitoneal exploration 

As the effects of antibiotics became known, a number 
of reports during the past 20 years (e.g. Gerwig and 
Blades, 1956; Wetterfors, 1959: Dineen and McSherry, 
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1962) suggested that transperitoneal drainage of chronic 
subphrenic abscesses was safe. As Ariel and Kazarian 
(1971) have done, this experience was extended to 
justify a more frequent recourse to transperitoneal 
exploration. In the present series 17 patients with 
chronic abscesses were so managed, but 8 died, hardly 
justifving confidence in this approach. 

It is apparent from the experience at this hospital 
that transperitoneal exploration of right subhepatic 
abscesses, especially those anteriorly placed, is effective 
and safe. By contrast, the results of treatment of left 
'perihepatic! subphrenic abscesses were most unsatis- 
factory. The mortality rate was unacceptably high 
(47 per cent) and the morbidity heavy (Table VII). 
Particular sources of difficulty were the high incidence 
of fistula in relation to left subphrenic abscess either 
as a complication of the original surgery or as a com- 
plication of the exploration. Elderly patients may be 
able ‘to stand an operation better than an abscess’, 
but this was only so if in these patients broncho- 
pneumonia did not supervene, Once multiple sepsis 
developed, no régime of supportive therapy could 
save these patients during these vears. 


Transpleural drainage 

The number of patients thus treated was small. The 
mortality was high and unacceptable. However, in the 
early history of subphrenic abscess Barnard (1908) 
lost only 4 of 21 patients. Successful use of the method 
was reported by Lockwood (1921) and by the staff of 
the Lahey Clinic for 40 years (Clute, 1926; Lahey, 
1944; Boyd, 1966). 

Part of the explanation of this difference is easy to 
identify, In the 5 patients who died in this series there 
was no evidence at autopsy of adherence of the dia- 
phragmatic pleura to the parietal pleura. The safety 
of transpleural drainage is just as dependent on this 
factor today as it was when Trendelenburg first de- 
scribed it in 1883, and it was a cardinal part of Bar- 
nard's technique in 1908, In Barnard's time the huge 
abscesses often led to the layers becoming adherent, 
but he still stressed the value of suturing the layers 
because he had seen them separate once the abscess 
was drained and the diaphragm descended. Boyd 
(1958, 1966) specifically recommended transpleural 
drainage of right posterior subhepatic abscesses when 
there is any difficulty in locating the abscess, and his 
description again emphasizes suture of diaphragmatic 
and parietal pleurae. 


Transpleural exploration with extraserous drainage 
Transpleural exploration as a primary step has two 
major advantages; first, in the management of difficult 
cases where the location of the abscess is in doubt, 
and, secondly, if there are thoracic complications such 
as empyema thoracis, a lung abscess or a bronchial 
fistula—complications previously associated with a 
poor prognosis (Steele, 1937; Harley, 1955; Boyd, 
1958). 

Thoracotomy first allows thoracic complications to 
be identified and treated as necessary. Once the dia- 
phragm has been exposed an abscess related to any 


area of the*diaphragm on that side can be located 
with ease. In the majority of the 22 patients managed 
in this fashion (Halliday et al, 1974) the abscess 
was evacuated through the diaphragm and the proce- 
dure completed as described without morbidity 
from thoracic complications in all the patients so 
treated. 

This experience was consistent with thoracie surgical 
experience in general—that a thoracotomy can be 
closed under circumstances such as these, provided 
that sources of infection are excised or excluded by, 
for instance, extraserous drainage. Furthermore, it 
was consistent with the view that, provided that the 
major collection was opened and drained, miror intra- 
peritoneal abscesses and remaining inflammatory 
adhesions could safely be left to subside (Harley, 
1955). This was further supported by the ap»earance 
of the peritoneal cavity at autopsy some time after 
drainage of an abscess. 

The conclusions drawn from these experiences of 
the various methods are that selection of the method 
of exploration and drainage must take into account the 
circumstances of the evolution and the extent of the 
pathology related to the abscess. Whenever possible, 
advantage should be taken of the simple morbid 
anatomy where the abscess is related to the dome of 
the diaphragm; elsewhere the morbid anatomy must 
be more complex, especially in the case of a left ‘peri- 
hepatic’ subphrenic abscess. If the location is obvious 
and the size large, it is probable that the appropriate 
extraserous method will prove simple and effective. 
If the location is obscure and the question of thoracic 
complications arises, transthoracic exploration facili- 
tates location of the abscess. Transperitoneal explora- 
tion may be employed when the diagnosis of a chronic 
mass is uncertain or when the abscess is known to be 
chronic. Transperitoneal drainage of such an abscess 
still carries some risk, and extraserous drainage should 
be performed if possible. 

There remains the addition of hyperalimentation 
to suppertive therapy. This was employed only in 
the last 2 years of the present series, so that its true 
contribution remains to be established. If the initial 
promise of control of intestinal fistula is borne out, 
however, the importance of one of the pre-eminent 
factors in the morbidity and mortality of this and 
many other series should significantly lessen. 
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SI Units 
Debate on SI units waxes furious. However, the Editorial Board of the 
BRITISH JOURNAL OF SURGERY feels that the long term advantages out- 
weigh the short term difficulties. Therefore, the gradual introduction of 
SI units is planned over the next twelve months, with full implementation 
by January 1977. In the meantime contributors are encouraged to submit 
papers with SI units as the primary method of expression, followed by 
old units in brackets. If this is done the paper will be published in the 
same form. 

Definitive instructions will be incorporated into the instructions to 
authors by mid 1976. From late 1976 a paper which is submitted without 
SI units is likely to be returned for revision into this form. 
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Ovarian tumours in childhood: a 27-year review 
P. S. ORR, A. GIBSON AND D. G. YOUNG* 


SUMMARY 
Twenty-five children treated for ovarian neoplasms at 
the Reyal Hospital for Sick Children, Yorkhill, Glas- 


gow, between 1947 and 1974 are reported. Eight of 


the patients had malignant tumours and 17 benign. 
The patients with benign tumours were treated hy 
either. salpingo-oophorectomy or oophorectomy. The 
malignant cases were treated with either surgery alone 
or in combination with deep X-ray therapy andlor 
chemotherapy. Two patients died of malignant tera- 
toma, but the remaining 6 with malignant teratoma, 
dysgerminoma or endodermal sinus are well. The 
management of these patients is discussed. 


IN adult life tumours of the ovary are relatively com- 
mon, with the peak incidence occurring in the sixth 
decade. In childhood they are uncommon, and since 
Giraldes in 1867 first reported an ovarian tumour in 
childhood (London and Kazmers, 1966) there have 
been no large series reported of children with malignant 
ovarian tumours. In a series collected over 50 years 
at the Royal Hospital for Sick Children, Toronto, 
Ein (1973) described 15 patients with malignant 
ovarian tumours. 

This report describes the recent experience with 
ovarian tumours, excluding simple cysts, at the Royal 
Hospital for Sick Children, Glasgow, and indicates 
the current lines along which therapy is developing. 


Patients 

In the period 1947-74, 25 children were admitted 
with ovarian tumours. The case records of these 
patients have been reviewed. The upper age limit 
for admission to hospital in this period has been 
12-13 years. Seventeen of these patients had benign 
lesions and the remaining 8 had malignant tumours. 
The right ovary was the more commonly affected 
gonad, being the site of the tumour in 15 patients. 
Bilateral tumours were not encountered in any of 
the patients in this series. 


Age 

Fig. 1 shows the age of the patients on admission. 
Most of the patients were from 5 to 10 years of age 
(68 per cent). The lower incidence in girls of 11 and 
12 years is a reflection of the admission pattern in 
this area. Older children are more often referred to 
an adult unit. Menstruation had not occurred in 
any of the patients prior to their admission with an 
ovarian tumour. 


Presentation 
Lower abdominal pain was the most common pre- 
senting symptom and occurred in 88 per cent. An 


abdominal mass was the most frequent sign, being 
felt in 76 per cent of the patients. Two other signs 
occurring in a significant number of phtients were 
vomiting (56 per cent) and urinary frecuency (24 per 
cent). Rectal examination did not always reveal “he 
ovarian mass, as with the enlargement of the tumour 
it may be displaced into the abdomen. The duration 
of symptoms was less than | week in 44 per cent and 
in the majority of these the history was less than 24 
hours. No patient had a hormone-secreting tumeur 
giving rise to precocious puberty. One child (M. H.) 
with a malignant teratoma had an increased excretion 
of 4-hydroxy-3-methoxy mandelic acd (HMMA), 
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Fig. 1. Age distribution of the patients at the time of 
diagnosis. 


This chiki had a preoperative urinary level of 139 mg/g 
creatinine. Postoperatively, this had fallen to 27 mg/g 
creatinine 12 days after operation, and a further i3 
days later it had fallen to 19-6 mg/g creatinine. Tae 
latter level is the upper limit of normal. One chiid 
(L. B.) was admitted after a primary endodermal 
sinus tumour had been excised and at a further opera- 
tion secendary deposits were found. She had a raised 
serum aiphafetoprotein level (AFP) of 1420 ng/mi, 
and on chemotherapy the serum level: have fallen 
to and remained at less than 25 ng/ml. 


Diagnosis 

In only £2 per cent of the patients was the preopera- 
tive diagnosis correct. An ‘acute abdomen, ? appendi- 
citis’ was the most common preoperatve diagnosis 
in the remainder. In the latter period cf the review 
radiological and ultrasound examinatiens have ip- 
creased the accuracy of preoperative diagnosis to 
80 per cent. Straight X-rays of the abdomen, intra- 
venous pyelography and occasionally barium mea! 
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and follow-through examinations to exclude lympho- 
sarcoma of the bowel were the most useful radio- 
logical investigations. Just under half of the patients 
showed calcification of the mass on straight X-ray 
films. Arteriography was not performed in any of 
the patients, 


Pathology 
The types of tumour are shown in Table I. The tumours 
ranged from 100 to 4500 g in weight. The benign tera- 
tomas were predominantly cystic with a varying pro- 
proportion of solid tissue. One patient with a cystic 
teratoma had multiple follicular cysts in the opposite 
ovary, but no patient had bilateral tumours. One 
child with a very large cystic teratoma had an en- 
larged para-aortic lymph node in which there were 
numerous foci of differentiated neuroglial tissue. 
The 8 malignant tumours were almost entirely solid. 
Thev were classified as malignant teratoma (4), dys- 
germinoma (2) and endodermal sinus tumour (2). 


Treatment 
Oophorectomy or salpingo-oophorectomy was carried 
out in all the patients. In the patients with a benign 
lesion the remaining ovarian tissue was so stretch- 
ed out that it was frequently unrecognizable. It was 
decided by the surgeons at the time of operation 
that oophorectomy was preferable to attempting 
to shell out the cystic teratoma, which in this series 
weighed up to 4500 g. Of the 8 patients with malig- 
nant tumours, 7 had salpingo-oophorectomy and in 
one of these the tumour had ruptured prior to laparo- 
tomy. The eighth patient had oophorectomy. 
Abdominal radiotherapy has been given to 3 
patients: 2 patients with malignant teratoma and 1 
with dysgerminoma. Chemotherapy has been given 
to only 2 of the patients. The drugs used have been 


Table 1: TYPES OF OVARIAN TUMOUR AND 
MORTALITY 
Type of tumour 


No. of patients No. of deaths 


Benign 

Cystic teratoma 17 0 
Malignant 

Teratoma 4 2 
Dysgerminoma 2 0 
Endodermal sinus 2 0 


methotrexate, vincristine, Adriamycin antl cyclophos- 
phamide. 


Results 

There were no deaths among the patients with benign 
tumours. Two of the patients with malignant tera- 
toma died 4 and 18 months after diagnosis respec- 
tively. The remaining 2 are alive and well but so far 
there is a limited follow-up, as it is only 6 and 10 
months since diagnosis respectively, In the first of 
these patients (M. H.) excision was considered com- 
plete at the time of operation and no further therapy 
has been given. The other patient (W. M.) had sero- 
sanguineous fluid in the peritoneal cavity at laparo- 
tomy but it was uncertain whether there were any 
residual peritoneal seedlings present from the tumour. 
Abdominal radiation. followed by multiple drug 
chemotherapy has been given and she is currently 
well. 

The 2 patients with dysgerminoma remain alive and 
well. The first child (N. A.) had abdominal radiation 
following salpingo-oophorectomy, and when last seen 
12 years later she was well but secondary sexual 
characteristics had not developed. The other girl 
(S. C.) simply had oophorectomy and she is alive and 
well 54 years after operation; normal menstruation 
has been established. 

The girls with endodermal sinus tumours are both 
alive and well at present. They had excision of the 
tumour and one (M. K.) has had no further therapy 
and is alive and well and apparently free of any resi- 
dual tumour 2 years after operation. The second 
patient (L. B.) had her first operation at another 
hospital. The tumour was adherent to the pelvic wall; 
oophorectomy was performed. On admission to the 
Royal Hospital for Sick Children laparotomy was 
repeated and multiple deposits of tumour were found 
in the abdominal wall and pelvic cavity. Surgical 
excision was not possible and a biopsy was taken. 
Postoperatively, the child was given intensive chemo- 
therapy using methotrexate. The residual tumour 
continued to enlarge, and the chemotherapy was 
changed to vincristine, Adriamycin and cyclophos- 
phamide. The tumour rapidly resolved and 6 months 
after admission the girl is well. A summary of the 8 
patients with malignant ovarian tumours is shown 
in Table Il; 6 patients are alive and apparently 


Table H: SUMMARY OF THE 8 CASES OF MALIGNANT OVARIAN TUMOUR 


Patient Age Type of tumour Operative appearances 

G. F. TU Malignant teratoma Mixed cystic and solid 

M. H. 7 Malignant teratoma Solid 

G. A. 9 Malignant teratoma Mixed cystic and solid, 
torsion, rupture 

W. M. 9 Malignant teratoma Solid, torsion 

N.A. 9 Dysgerminoma Solid 

S. C. j Dysgerminoma Solid 

M. K. 11 Endodermal sinus Solid 

L. B. 7 Endodermal sinus Solid, adherent to pelvic 


wall. Further explora- 


tion 2 wk later 





DXT, Deep X-ray therapy. 
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Outcome 
Died at 4 mth 
Well at 7 mth 
Died at 18 mth 


Treatment 


Right salpingo-oophorectomy 
Left salpingo-oophorectomy 
Right oophorectomy, DXT 





Left salpingo-oophorectomy, DXT, Well at 10 mth 
chemotherapy 

Left salpingo-oophorectomy, DXT 

Left salpingo-oophorectomy 

Right salpingo-oophorectomy 

Left salpingo-oophorectomy, biopsy, 
chemotherapy 


Well at 12 vr 
Well at 53 vr 
Well at 2 yr 

Well at 6 mth 





er 


. 
tumour-free and 2 died from the disease at 4 and 
18 months after diagnosis respectively. 


Discussion 

The presentation of children with ovarian tumours, 
as in adults, is with a rather vague history of abdo- 
minal pain, vomiting, an upset of micturition or the 
finding of an abdominal mass. In the present series 
almost half the patients presented within 1 week of 
the onset of signs or symptoms, and a quarter were 
admitted within 24 hours of the onset of abdominal 
symptoms. The acute onset was precipitated by the 
torsion of the solid or cystic tumour. In the differ- 
ential diagnosis of a young girl with acute abdominal 
signs it is important to consider the diagnosis of 
ovarian tumour or torsion of an ovarian tumour, 
although this is found infrequently. In the Royal 
Hospital for Sick Children | girl with an ovarian 
tumour presented for every 350 girls with acute 
appendicitis and for a further 350 who were admitted 
with abdominal signs from causes other than appendi- 
citis. The curious finding of an increased frequency of 
tumours of the right ovary has previously been re- 
corded but no satisfactory explanation has been found 
for this (Forshall, 1960; Ein et al, 1970). Bilateral 
tumours have been reported in approximately 15 
per cent of patients in the literature (Woodruff et 
al, 1968), but no example occurred in the present 
series. 

The diagnosis of an ovarian tumour can usually be 
made from clinical, radiological and ultrasound exami- 
nations. It may be difficult to differentiate a lympho- 
sarcoma of the bowel (which is more common in boys) 
from an ovarian tumour on clinical grounds or by 
pyelography or ultrasound, but barium studies should 
settle the issue. Mesenteric, lymphatic and duplication 
cysts may not be distinguishable until laparotomy is 
performed, as enlargement of the ovarian tumour can 
result in the tumour being displaced out of the rela- 
tively shallow pelvis higher into the abdominal cavity. 
Arteriography was not performed in the present series 
although it was used by Ein et al. (1970). As it had 
already been decided to carry out a laparotomy in 
the latter case, the findings on arteriography did not 
affect the management, and they considered the pro- 
cedure superfluous. 

In one patient in this series a high HMMA level in 
the urine was found preoperatively, and postopera- 
tively this fell to the upper limit of normal. As this 
estimation was seldom done in this series and no 
information has been found in the literature, doubt 
remains as to whether this was an isolated occurrence 
or if it may occasionally occur in girls with malignant 
teratoma of the ovary. In the period under review 
there were no examples of ovarian tumours producing 
endocrine effects resulting in precocious puberty. A 
raised level of serum AFP is well documented in 
endodermal sinus tumours (Tsuchida et al., 1973). 
Serum estimations may be of value in screening for 
recurrent tumour. 

The pathology of ovarian tumours in children is 
concerned almost entirely with tumours of germ cell 
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origin. The elaborate classification of primary ovarian 
tumours in adults by the World Health Organisation 
(Langley, 1972) is not applicable in childhood, and in 
practice it is sufficient to consider tumours of non- 
germ cell origin, of which there was none in our 
series, as a single group (Abell and Holtz, 1965). 

The tumours of germ cell origin are of three main 
types: tumours consisting of cells which resemble 
the primordial germ cells—dysgerminoma; tumours 
which differentiate into embryonic or adult tissues-— 
teratoma: and tumours which differentiate into extra- 
embryonic tissues—choriocarcinoma and endodermal 
sinus tumour. It is well recognized that there are 
malignant tumours which consist of a mixture of 
these histological types, and this may lead to difficulty 
in classifying an individual case unless wide sampling 
is performed for histological examination. One patient 
in this series (G. F.) showed a precominance of 
malignant teratomatous elements with infrequent 
areas of endodermal sinus tumour in the primary 
tumour, whereas the secondary deposits were of an 
almost pure endodermal sinus pattern. In any germ 
cell tumour but particularly in dysgerminoma tae 
sections should be examined for foc: of gonado- 
blastoma, a tumour of mixed germ cel: and stromal 
origin. This may point to an underlying gonacal 
dysgenesis. For the same reason a reutine buccal 
smear for nuclear sexing is often recemmended in 
children with malignant ovarian tumour. 

The cystic teratomas varied widely in size but all 
showed the characteristic structure. The presence of 
well-differentiated neuroglial tissue in a para-aor'ic 
lymph node in one case has not been recorded prevt- 
ously. It is assumed that this finding, as with cases of 
peritoneal implants of mature neuroglial tissue, will 
not affect the prognosis adversely. This was the orly 
case of cystic teratoma in this series in which a lymoh 
node was excised. In only one example of malignant 
teratoma was there a significant component of differ- 
entiated tissue in addition to the undifferentiated or 
embryonal elements. Malignant transformation of a 
cystic teratoma to squamous carcinoma or adeno- 
carcinoma does not occur in childhood. 

It has been suggested that treatmert for benign 
cystic teratoma is to shell out the tumour and repair 
the ovary (Leading Article, 1970). A'though theo- 
retically this is the desirable course, in practice oophor- 
ectomy was performed in this series, as has been 
recommended by others (Ein et al., 1970; Lindfors, 
1971; Harris and Boles, 1974). In the majority of 
cases it is impossible to identify the attenuated ovarian 
tissue. As recommended by Harris and Boles (1971), 
bisection of the opposite ovary was not performed in 
our patients. Inspection of the opposite ovary was 
considered to be adequate. 

If excision of a malignant lesion $ incomplete, 
subsequent treatment may be with radiotherapy or 
chemotherapy. With malignant teratoma or enco- 
dermal sinus tumours, radiotherapy has limited value 
as these tumours are not sufficiently radio-sensitive. 
However, with dysgerminoma good resalts have been 
recorded with radiotherapy (Koller and Gjennaess, 
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1964; Asadourian and Taylor, 1969). Of the 2 patients 
in the present series with this type of tumour, one 
was given radiotherapy and there was no tumour 
recurrence up to 12 years later. However, it resulted 
in the failure of development of secondary sexual 
characteristics and of menstruation. In children who 
have dysgerminoma it seems advisable to withhold 
further treatment if excision appears to have been 
complete. If a recurrence develops, then therapy 
should be instituted, 

Chemotherapy has shown marked advances in the 
treatment of many malignancies in childhood. Endo- 
dermal sinus tumours have a particularly poor prog- 
nosis (Neubecker and Breen, 1962). It is surprising 
that both the patients in the present series with this 
type of tumour are alive and well although the follow- 
up is limited. One patient (L. B.) is of particular 
interest as the tumour advanced while she was on 
intensive treatment with methotrexate but subse- 
quently resolved on combination therapy with vin- 
cristine, cyclophosphamide and Adriamycin. She is 
clinically free of tumour at present, and this gives 
considerable hope for a group of patients who previ- 
ousiv had a very poor prognosis. The other child 
(M. K.) has been given similar chemotherapy and at 
present is well, although at operation there was no 
clear evidence of residual tumour, merely a consider- 
able quantitv of serosanguineous peritoneal exudate. 

In the series reported by Ein et al. (1970) and 
Harris and Boles (1974) the rate of malignancy was 
given as 16 and 6 per cent respectively. When simple 
cysts are excluded the malignancy rate becomes 24 
and 23 per cent. The Glasgow experience is of a 
slightly higher malignancy rate (32 per cent), but 
with the small numbers in each series this difference 
is not significant. A comparison of the three groups 
suggests that the pattern and the behaviour of ovarian 
tumours in childhood are similar in Canada, the 
United States and Britain. 
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Salvage of the lower limb 
Y. N. YOGASUNDRAM* 


SUMMARY 

This is a retrospective study of 80 patients with 94 
severely ischaemic lower limbs treated over a period 
of 6 years. Arterial reconstruction was possible in 47 
patients (54 limbs) and 76 per cent of these limbs were 
saivaged. There was ao operative mortality. An attempt 
has been made to analyse the reasons for tbe failure. 
The fate of the patients who underwent major amputa- 
Hon is described. The selection of patients for direct 
arterial surgery is discussed, together with some of the 
technical problems involved. 


Tre elderly patient with severe chronic ischaemia of 
one or both lower limbs, due to atherosclerosis, pre- 
sents an increasingly common problem in most general 
surgical units. The number of major amoutations 
carried out because of degenerative arteriel disease 
is increasing year by year, and these elderly amputees 
make heavy demands on the social and welfare ser- 
vices (Harris et al., 1974). 

There have been several encouraging reports on 
the results of limb salvage operations over the past 
few years. Taylor (1971) reported salvage rates of 83 
and 80 per cent at | year for aorto-iliac anc femoro- 
popliteal reconstructions respectively. Baddeley et al. 
(1970) had a salvage rate of 74-4 per cent with auto- 
genous bypass vein grafts for femoropopliteal occiu- 
sions. Minken et al. (1968) found a 78 per cent patency 
rate when aorto-iliac reconstruction was carried out 
for rest pain, ischaemic ulceration or gangrene tn 77 
patients. It would seem, however, that many general 
surgeons are still reluctant to embark on what could 
be a fruitless and time-consuming surgical adventure 
on an elderly patient. Some patients are mastakenly 
denied the opportunity of remaining ambulant on 
comfortable and viable limbs. 

The present study was instituted to determine the 
outcome of the treatment undertaken in patients with 
severely ischaemic lower limbs over a 6-year period 
at a small peripheral hospital. The main aims of this 
paper are to present an overall picture of the results 
of treatment, to confirm that a considerable number 
of limbs can be salvaged with negligible operative 
mortality and morbidity and to discuss the selection 
of patients for direct arterial surgery. 

The term ‘severe ischaemia’ is used here to mean 
ischaemia severe enough to warrant major amputa- 
tion unless the limb can be salvaged by direct arterial 
surgery. 


Patients and methods 
From January 1969 to December 1974, 80 patients 
with 94 severely ischaemic lower limbs were treated. 


In every case the pathological diagnosis was athe-o- 
sclerosis. Every patient has been traced and these 
who underwent direct arterial surgery have been seen 
in the fellow-up clinic at regular intervals. The maxi- 
mum period of follow-up is 6 years 4 months, and 
the minimum 6 months. All the patients presented 
with persistent and severe pain at rest. Ischaemic 
ulceratien, frank gangrene or both were present in 
77 limbs. 





Age and sex incidence 

The age range was from 46 to 92 years. The age distri- 
bution & shown in Fig. 1. There were 62 males aad 
18 females, 
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Fig. 1. Age distribution of 80 patients with severe ischaemiz 
of the lower limbs. 


Initial assessment 

The initial consideration was whether the patient 
could make use of the limb if it was salvaged. Limos 
that were paralysed, grossly arthritic, deformed by 
fixed flexion contractures or already involved by 
extensive gangrene underwent immediate major 
amputation. The rest were considered for direct 
arterial surgery, and femoral arteriography or aorto- 
graphy was carried out. The exceptions were a few 
limbs in which a popliteal pulse was palpable, and 
these patients underwent below-knee amputation. 
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Table 1: OUTCOME OF INITIAL ASSESSMENT 








Procedure No. of limbs 
Immediate major amputation without arterio- 16 
graphy (limb not worth salvaging) 
Below-knee amputation without arteriography 3 
(popliteal pulse palpable) 
Aortegraphy or femoral arteriography 75 


Table H: ASSOCIATED DISORDERS 


Patients (47) 
undergoing Patients (33) 


7 arterial undergoing 

Disorder surgerv amputation 
Ischaemic heart disease 28 16 
Hypertension 8 5 
Previous cerebrovascular accident 2 8 
Atherosclerotic occlusion in the 16 21 

contralateral limb 

Chronic lung disease 9 }3 
Diabetes 4 § 
Malignant disease Q 2 


Tabe HI: TYPES OF DIRECT ARTERIAL SURGERY 
PERFORMED 


Operation No. of limbs 


Aorto-iliac endarterectomy 8 
Aortofemoral bypass (Dacron) graft 1 
Femorofemoral cross-over graft 2 
Profundaplasty l 
Femoropopliteal bypass vein graft 40+ 
Femaorotibial passby vein graft 2 


* Bilateral in one patient. 
t Bilateral in 6 patients. 


Table iV: PATENCY OF DISTAL VESSELS IN LIMBS 
WHICH UNDERWENT BYPASS GRAFTING FOR 
FEMOROPOPLITEAL OCCLUSION 


No. of No. of 
Patencv limbs " of total failures 
Two tibial vessels patent 9 21-4 3 
One tibial vessel patent 19 43.2 5 
Tibial and peroneal vessels l4 334 4 
occluded 


The outcome of the initial assessment is shown in 
Table I. 

Of the 75 limbs investigated by aortography or 
femoral arteriography, 54 (72 per cent) were selected 
for some form of arterial reconstruction. The rest 
(21 limbs) were amputated. 


Associated disorders 

Evidence of vascular involvement elsewhere was, as 
one would expect, a common finding. Of the 37 
patients with. vascular involvement in the opposite 
limb (Table I), 14 developed severe ischaemia in 
that limb during the 6-year period. Of these, 7 under- 
went direct arterial surgery and 7 were amputated. 


Direct arterial surgery 

The various forms of surgery carried out on the $4 
limbs are set out in Table III. Preoperative aorto- 
graphy was carried out by the translumbar route and 
femoral arteriography by simple puncture of the 
common femoral artery. 
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Aorto-iliac endarterectomy was carried. out in 8 
cases using a combination of the ‘open’ and ‘closed’ 
methods, endarterectomy loops being used for the 
latter. The common femoral and profunda arteries 
were first explored and patency established before 
the abdomen was opened. In 2 of the 8 limbs the 
origin of the profunda femoris was widened using a 
‘boomerang’ vein patch (Martin et al., 1968). Lumbar 
sympathectomy was also carried out in 5 cases. 

A Dacron prosthesis was used for a bypass from 
the aorta to the common femoral artery in one patient 
who had previously undergone surgery on the iliac 
vessels. 

Profundaplasty, consisting. of endarterectomy of 
the common femoral carried down into the profunda 
for about 4 cm, the arteriotomy being closed by a 
vein patch, was carried out as the sole procedure in 
one patient who had extensive femoropopliteal occlu- 
sion (unsuitable for bypass grafting) and narrowing 
of the profunda origin. 

The long saphenous vein was used for one of the 
crossover femorofemoral grafts and an 8-mm Dacron 
prosthesis for the other. Both these patients were un- 
suitable for major abdominal surgery. The grafts were 
tunnelled through the superficial fascia of the supra- 
pubic region. 

Reversed autogenous long saphenous veins were 
inserted for the femoropopliteal and femorotibial 
grafts. The upper and lower levels of anastomosis 
were decided upon after inspection and palpation of 
the vessels at operation. The two femorotibial grafts 
were done on limbs in which the popliteal arteries 
were found to be unsuitable for anastomosis at opera- 
tion, although shown to be patent on arteriography. 
Where exposure of the distal popliteal was required, 
the medial head of the gastrocnemius was divided. 
The soleus was scraped off its insertion for exposure 
of the posterior tibial trunk. 

Heparin (5000 units) was injected intravenously 
during the operation. Anticoagulants were not routine- 
ly administered postoperatively, 

Patency of distal vessels: All 11 limbs with occlusions 
of the aorto-iliac segments also had femoropopliteal 
occlusions. 

A poor outflow was encountered in a considerable 

number of the limbs with occlusions of the femoro- 
popliteal segments (Table IV ). 
Levels of anastomosis and graft diameter: The proximal 
anastomosis was to the common femoral in 30 limbs 
and to the superficial femoral in 12. The distal anasto- 
mosis was to the posterior tibial trunk in 2, the popli- 
teal below-knee-joint level in 21, at the level of the - 
knee joint in 8 and above the level of the knee joint 
in 11 limbs. 

The diameter of the graft was less than 4 mm when 

distended in 5 cases. 
Treatment of necrotic areas: Thirty-eight of the 54 
limbs had areas of ischaemic ulceration, frank gan- 
grene or both. Nineteen of these limbs required minor 
amputations or excision of slough followed by split- 
skin grafting. These minor procedures were usually 
carried out 2-3 weeks after the main operation. 


Major amputations 

Forty limbs (42 per cent of the total) were amputated 
without any attempt at arterial surgery. Twelve of 
these limbs had an unsuccessful lumbar sympathec- 
tomy prior to amputation. There were 37 above-knee 
and 3 below-knee amputations. One below-knee and 
12 above-knee amputations were carried out on 
patients in whom arterial surgery had failed. Thus, 
altogether there were 53 major amputations on 45 
patients. 

Equal anteroposterior flaps containing full-thickness 
muscle were raised for the above-knee amputations 
and a myoplastic procedure with a long posterior flap 
was used for the below-knee amputations (Hunter- 
Craig et al., 1970). 


Results of direct arterial surgery 


Mortality 

There was no operative mortality. Thirteen of the 
34 patients who underwent successful direct arterial 
surgery have died during the follow-up period, an 
overal! mortality of 38:2 per cent. The causes of death 
were myocardial infarction (6), cerebrovascular acci- 
dent (2) mesenteric thrombosis (1), pulmonary 
embolus (1), congestive cardiac failure (1), carcinoma 
of the lung (1) and carcinoma of the stomach (1). 


Morbidity 

Table V lists the postoperative complications. The 
superficial wound infections resolved rapidly. The 4 
patients with haematoma developed small areas of 
necrosis along the suture line which took up to 6 
weeks to heal. Primary haemorrhage from a tributary 
of the long saphenous vein necessitated a second 
operation on the same day. The bleeding was easily 
controlled. Postoperative oedema of the foot and 
ankle has been attributed to venous thrombosis 
(Ernst et al., 1964), to increased capillary filtration 
(Husni, 1967) and to interruption of lymphatics 
(Vaughan et al., 1970). In this series mild to moderate 
oedema occurred in 23 of the 42 limbs in which vein 
grafts were used for femoropopliteal occlusions. 
However, it was persistent in only 2 patients. Hyper- 
aesthesia of the medial aspect of the knee disappeared 
spontaneously in 2 of the 3 patients within a few 
months. It has persisted in one patient. Two of the 
4 patients with pressure necrosis of the heel under- 
went amputation because of early graft failure, and 
in the other 2 the ulcers ultimately healed. One of the 
patients who developed acute retention later under- 
went prostatectomy. Both patients who developed 
paralytic ileus after aorto-iliac surgery responded 
satisfactorily to the usual conservative measures. 


Salvüge rate 

Forty-one out of the 54 limbs (76 per cent) were 
successfully salvaged (Table VI). 

Aorto-iliac occlusion: AM 11 limbs with occlusions of 
the aorto-iliac segments were salvaged (Table VI). 
The duration of follow-up is shown in Table VII. 
Femoropopliteal occlusion: The profundaplasty that 
was carried out on a patient with an extensive femoro- 
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Table V: POSTOPERATIVE COMPLICATIONS 





Complication No. of patients 
Superficial wound infection ; 
Wound haematoma 4 
Primary haemorrhage i 
Oedema of foot and ankle 23 
Hyperaesthesia, medial aspect of knee 3 
Heel ulceration 4 
Retention of urine 3 
Paralytic Heus 2 
ne en reer A 
Table Vi: SALVAGE RATES è 
No. of No. pA 
Operation Operations salvaged salvaged 
Aorto-iliac endarterectomy 8 8 100 
Aortofemoral bvpass i i 100 
Cross-over femorofemoral 2 2 100 
bypass 
Profundaplasty i ü 3 
Femoropopliteal and femoro- 42 30 71 
tibial bypass 
Total 54 41 TA 








Table VH: DURATION OF FOLLOW-UP IN PATIENTS 
WITH AORTO-ILIAC OCCLUSION 





Duration No. of limbs No. of patients No, of dezths 
6 mth-1 yr 3 3 0 
1-2 vr 3 Pd Ü 
2-3 yr 2 2 2 
3-4 yr 2 2t i 
4—5 vr 0 E 0 

5-6 yr 1 ! AEN 
Total 11 10 3 





* One patient had a Dacron cross-over graft, 
+ One patient had a cross-over vein graft. 


Table VHi: DURATION OF FOLLOW-UP IN 
PATIENTS WITH SUCCESSFUL GRAFTS 





Duration No. of limbs | No. of patients No. of deaths 
6 mth-1 yr 6* 4 0 
1-2 yr 6 6 3 
2-3 vy: 4 2 ü 
3-4 vr $* 4 2 
4-5 yr 3 3 i 
5-6 vr 4 3 3 
6-7 yt 2 2 i 
Total 30 24 HU 





* Inciudes one femorotibial graft. 


Table IX: TIME BETWEEN ARTERIAL SURGERY 
AND AMPUTATION IN PATIENTS WITH 
FAILED BYPASS VEIN GRAFTS 


Time: 0-) mth No. of limbs: 4 
1-2 mth 2 

2-3 mth 3 

5-5 mth 2 

Total 12 





popliteal occlusion and narrowing of the profurnkk 
origin was a failure and resulted in amputation | week 
later. 

The outcome of the bypass vein grafts is shown in 
Tables Fill and LX. All the failures in this series have 
occurrec within 6 months of operation. In 2 cases, 
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although the grafts had obviously occluded, one at 
6 months and the other at 8 months after the opera- 
tion, neither patient complained of rest pain and 
necrotic areas had healed. Both patients claudicated 
at about 100 yards. The primary purpose of limb 
salvage had been achieved in these patients and they 
have been listed as successes. This 'tiding-over' con- 
cept has been well documented (Baddeley et al., 1970; 
Taylor, 1971; Horton, 1974). 

Seventy-one per cent of the limbs on which bypass 
vein grafting was carried out for femoropopliteal 
occlusions were salvaged. 


Analysis of failures 

When the failed vein grafts were examined more 
closely, neither the sites of anastomosis nor the radio- 
logical patency of the distal vessels appeared to be of 
significance. However, if the graft diameter is taken 
into account, 3 of the early failures occurred in limbs 
where a graft of less than 4mm was used from the 
common femoral to the distal popliteal artery. 

One early failure was due to a poor ‘run-in’. This 
patient had an undiagnosed narrowing of the iliac 
vessels. The rest (6) of the failures which occurred 
during the first 3 months were very probably due to 
poor judgement in carrying out the distal anastomosis 
to a grossly sclerotic arterial wall. In 5 of these limbs, 
dissection after amputation revealed a relatively healthy 
segment of arterial wall distal to the site chosen for 
anastomosis. 

One of the failures which occurred between 5 and 
6 months was due to progression of the disease in the 
distal vessels. This patient had recurrent rest pain 
and gangrene despite a palpable popliteal pulse and a 
patent graft on arteriography. It was possible to 
carry out a below-knee amputation. The reason for 
the other late failure is obscure. The graft was noted 
to be occluded when above-knee amputation was 
carried out. 

The profundaplasty carried out as the sole proce- 
dure probably failed because of extensive disease 
already present in the distal vessels. In retrospect this 
patient was not suitable for any form of arterial 
reconstruction. 


Results of major amputation 


Mortality 

Six patients died in hospital within | month of the 
operation, from myocardial infarction (3), cerebro- 
vascular accident (2) and pulmonary embolus (1). A 
further 20 patients died during the follow-up period, 
an overall mortality of 57-7 per cent. The causes of 
death in 18 of these patients were bronchopneumonia 
(5), myocardial infarction (4), cerebrovascular acci- 
dent (3), malignant disease (2), pulmonary embolus 
(2), mesenteric thrombosis (1) and cor pulmonale (1). 
In the case of 2 patients who died at home the cause 
of death could not be ascertained. 


Morbidity 


Wound infection occurred in 3 stumps and secondary 
suture was required in 2. Two patients developed 
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bronchopneumonia which was controlle& by phvsio- 
therapy and antibiotics. One patient had a pulmonary 
infarct and had to be anticoagulated. Three patients 
had postoperative retention of urine and 2 of these 
required prostatectomy. Ischaemic ulceration occurred 
on the heel of the contralateral limb in one patient 
and she later underwent above-knee amputation of 
that leg as well, 


Mobility 

Thirty-three of the 45 amputees were supplied with 
an artificial limb. Eight of these patients made fair 
use of their artificial limb, usually aided by a stick. 
The rest made very little use of the limb and were 
more or less confined to a wheelchair. 


Discussion 

Palliative operations, as these undoubtedly are, should 
ideally have a low operative mortality and morbidity 
together with a high rate of palliation. In addition, 
they should preferably be simple and quick to 
perform. 

Operations on the peripheral vessels are compara- 
tively minor procedures with regard to their general 
effect, and the majority of papers report a low mor- 
tality rate. The morbidity is also relatively minor. In 
this series the only two persistent complications have 
been mild to moderate oedema of the foot and ankle 
in 2 patients and hyperaesthesia on the medial aspect 
of the knee in one patient. Unfortunately, however, 
these operations are time-consuming and this is pre- 
sumably one of the reasons for their lack of popu- 
laritv amongst many general surgeons. 

In contrast, the operation of lumbar sympathec- 
tomy is simple and short. Edwards and Crane (1961), 
reporting on 100 patients over a 10-year period, found 
that the best results of lumbar sympathectomy were 
obtained when the ischaemia was not too far ad- 
vanced and particularly if a pedal pulse, however 
small, could be feit preoperatively. Gillespie (1960) 
stated that the prime indication for lumbar sympa- 
thectomy by itself in obliterative vascular disease is 
the early ischaemic foot in a patient who gives a long 
history of vascular trouble and who is unsuitable for 
direct arterial surgery. Taylor and Calo (1962) did 
not find it of any benefit in patients with very severe 
rest pain or in limbs threatened by major gangrene. 
There would appear to be two groups of patients with 
rest pain. In one the pain is minimal and is often 
relieved by a period of bed rest, probably due to the 
development of a collateral circulation. These patients 
do well with lumbar sympathectomy and small areas 
of necrosis heal rapidly. In the other group the pain 
is severe and persistent, and gangrene, when present, 
may involve the big toe and has often spread to the 
foot which is usually oedematous. This group does 
not respond to lumbar sympathectomy and early 
major amputation is required if the limb cannot be 
salvaged by direct arterial surgery. This paper is con- 
cerned with the second group of patients. 

Fifty-five per cent of the patients in this series had 
demonstrable ischaemic heart disease and 27 per cent 


had chronic lung disease. However, no patient was 
refused direct arterial surgery on the grounds of poor 
cardiac or pulmonary function. 

Where an occlusion of the aorto-iliac segment 
exists, mb salvage prospects are excellent. The object 
of the operation is to restore blood flow down the 
profunda femoris artery. A major abdomiral opera- 
tion may not be desirable in patients with cardiac or 
pulmonary disorder. The cross-over femorofemoral 
graft is an attractive alternative. It is a relatively simple, 
speedy operation causing little general disturbance. 
Baker and Parker (1972), reporting on 7 cases, con- 
cluded chat the risk of ‘stealing’ from the donor limb 
seemed much less than might be expected, even in the 
presence of some iliac disease. They suggested that 
the indications for this procedure be extended and 
that it should be considered as an alternative primary 
procedure in patients who would normally undergo 
aorto-iliac surgery. 

With femoropopliteal occlusions a patent popliteal 
segment is of primary importance when considering 
bypass grafting. Successful arterial reconstruction is 
possible in these cases even with a poor distal outflow, 
as evidenced by occlusion of the tibial and peroneal 
vessels on arteriography. Mannick et al (1967), 
reporting on 3l grafts in limbs with the most 
extreme form of poor outflow (i.e. those with an 
isolated popliteal segment), had a success rate of 65 
per cent. As shown in Table IV, the ‘run-off’ did 
not appear to have a significant influence on the 
results. 

A common cause of failure is the use of too narrow 
a vein (MacGowan, 1969), and this has been the 
experience in this series. In such cases Linton and 
Wilde (:970) suggested a combination of a long 
proximal endarterectomy with a short veir bypass 
from the distal end of the endarterectomized artery 
to the distal popliteal. Koontz and Stansel (1972) 
using this technique reported a 60 per cen: failure 
rate and suggested that one should explore tae other 
leg in the hope of finding an adequate vein. In our 
experience exploration of the opposite limb usually 
reveals a vein as narrow as its fellow. 

The first 2-3 days after the arterial operation is a 
critical period during which time there may be a 
phase of vasoconstriction. There is danger during this 
period of flap necrosis and destruction of skim grafts. 
We have, therefore, found it advisable to cerry out 
minor amputations and skin grafts 2-3 weexs after 
the main operation. 

It is obviously impossible to make a direet com- 
parison between the group that underwent direct 
arterial surgery and that which underwent major 
amputation. It can be seen from Table H that both 
groups suffered more or less equally from the tabu- 
lated associated disorders. The higher overall mor- 
tality amongst the amputees could be due to a number 
of factors. There is no doubt, however, that one of 
these factors is a loss of the will to survive. This leads 
to lack of cooperation and immobility, resulting in 
such complications as bronchopneumonia ard pul- 
monary embolism, 
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In corclusion it is felt, in agreement with Baddeley 
et al. (1670), that the results are sufficiently gratify ng 
to justif» full investigation and aggressive treatment 
of patierts with seriously ischaemic limbs. 
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Single Case Reports 

During the past three years it has been the policy of the Editorial Board 
not to accept single case reports unless of unusual clinical or scientific 
interest. To conserve adequate space for the more major contributions 
that readers generally prefer, this restriction will remain, but at the same 
time the Editorial Board hopes that it will continue to receive reports of 
single cases that fulfil these criteria. It is this intrinsic significance of the 
case, rather than a review of the literature, which is of importance, and 
such material will always be carefully considered for publication. 
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Embolectomy 
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The clinical significance of venous thrombosis of the calf 


The lat: T. W. DOOUSS* 


SUMMARX 

A total of 379 general surgical and hip replacement 
parents were studied with the radioactive fibrinogen 
uptake test and the Doppler ultrasound flow detector to 
determine the incidence and natural history of post- 
operative deep vein. thrombosis (DVT) in their lower 
limbs. Tae overall incidence of DVT was 33 per cent, 
but clinical follow-up indicated that the great majority 
of these patients suffered no ill effects. It is concluded 
that thrombosis diagnosed by the radioactive fibrinogen 
uptake fest is of very limited clinical significance and 
that the iechnique cannot be recommended as a screen- 
ing test jor DVT. 


THE rad:oactive fibrinogen uptake test (Palko et al., 
1964; Atxins and Hawkins, 1965) is now recognized as 
a sensitive test for the detection of DVT of the calf 
(Negus et aL, 1968; Kakkar, 1969). While some 
authors aave regarded DVT of the calf as a pressing 
problem of utmost importance (Flanc et al., 1968), 
others have not thought it to be of such clinical 
significance (Browse, 1972; Mavor et al., 1972). 

The incidence of venous thrombosis varies with 
geographical and racial factors (Hume et al., 1970), so 
that figures given in publications from London 
(Flanc et.al., 1968; Negus et al., 1968; Kakkar, 1969) 
may have little relevance to surgical patients in New 
Zealand. A study was therefore set up with two main 
objectives: 

l. To determine the incidence of postoperative 
DVT in surgical patients in Auckland. 

2. To éetermine the clinical significance of DVT of 
the calf diagnosed by the fibrinogen uptake test. 


Patients and methods 
A total of 379 patients aged 40 and over were studied 
and divided into four categories as follows: 

|. General surgical patients without malignant 
disease. 

2. General surgical patients with malignant disease. 

3. Patients undergoing splenectomy. 

4. Patients undergoing hip replacement. 

Written consent was obtained from the patients 
before they were included in the study. Uptake of 
iodide by the thyroid gland was blocked by the 
preoperative administration of potassium iodide 
which was continued for a total period of 3 weeks. 
‘The patients were given 100 uCi of '?Ilabelled 
fibrinogen (Radiochemical Centre, Amersham, 
England) injected intravenously immediately after 
operation. The radioactivity in the patients’ legs was 
measured daily with a scintillation probe (ERD 
Mark H Universal Scintillation Counter, low energy 
version), cannected to a gamma spectrometer (Packard 


modules 271 and 256 X2). The presence or propaga:ion 
of DVT from the calf was diagnosed according to the 
criteria of Negus et al. (1968). Vencuss flow in the 
popliteal and iliofemoral segments was monitcred 
daily im patients with a positive fibrinogen uptake test 
using an ultrasound flow detector (Sonicaid Model 
D.205) and the presence of occluding thrombus 
diagnosed according to the criteria of Evans and 
Cocket: (1969) and Sigel et al. (1972). In patients in 
whom propagation occurred ascending venography 
was performed, and in cases of suspected pulmonary 
embolism chest X-ray and lung scan were done. The 
few paiients in whom these complications occurred 
were treated with anticoagulants. All the patients were 
followed up from a clinical point of view | month after 
discharge with particular reference to symptomatology 
affecting the legs or chest. 


Results 

The overall incidence of DVT was 33 per cent, 14 per 
cent of which was bilateral (Table I); this is similar to 
other reports. There was a higher incidence of DVT in 
the patients with malignant disease and in those 
undergcing splenectomy or hip replacement, which is 
consistent with reports from other centres, 


Table I: INCIDENCE OF DVT DETECTED BY THE 
FIBRINOGEN UPTAKE TEST 
Posit:ve fibrinogen 


No. of Pec LAE ELMER NOTRE 

Category patients No. 

I. General surgical, 204 54 (21k 26-5 (10- 3j 
non-malignant 

2. General surgical, 110 33 (103) 30-0 (13-6 
malignant 

3, Splenectomy [2 4 (2) 33 

4. Hip replacement 53 33 (14) 62 (26 

Total 379 124 (52) 





Bilateral cases given in parentheses, 


Follow-up 

Altogether 176 limbs were affected and examined 
daily while the patients were in hospital [t appeared 
that in i48 (84 per cent) of the limbs affected the 
phenomenon of thrombosis had mest probably 
settled before the patients were ready for discharge, 
ie. there was no longer any increased radioactivity 
measurable in the legs, there was no abnormality in 
flow detectable by the use of ultrasound and there was 
no clinical abnormality in the lower limbs. However, 
propagation of thrombus occurred in 7 patients and 
pulmonary embolism in 2 of them, but there were no 
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hospital deaths from thrombo-embolism among these 
patients. 

At follow-up in the outpatients’ department 
| month after discharge it was found that 2 patients 
had died from causes unrelated to thrombo-embolism 
and the remaining patients were alive, well and 
asymptomatic. There was no evidence to support the 
observation of Browse and Clemenson (1974) that 
many patients who had a positive fibrinogen uptake 
test suffered persistent symptoms. 

+ 

Discussion 

These data confirm other reports that postoperative 
DVT of the calf as diagnosed by the fibrinogen uptake 
test is a very common phenomenon. However, these 
data indicate that dangerous sequelae are extremely 
uncommon. Even if propagation and embolism occur, 
the possibility of death is extremely unlikely. It is very 
doubtful, therefore, whether DVT diagnosed by the 
fibrinogen uptake test is of any clinical significance. 
For this reason the fibrinogen uptake test cannot be 
recommended as a screening test. This conclusion is 
supported by other data obtained in Auckland. In our 
hip replacement patients the incidence of positive 
fibrinogen uptake tests was 62 per cent, and the test 
was positive bilaterally in 26 per cent of patients, but a 
recent follow-up of 1025 patients who had undergone 
this operation in Auckland revealed that the mortality 
from pulmonary embolism within 3 months of 
operation was only 0-4 per cent (Nicholson, 1973). 

In conclusion, the fibrinogen uptake test has not 
been of much help from a clinical point of view and 
the considerable expense involved has not been 
justified by a supply of clinically useful information. 
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Benign obstruction of subclavian and axillary veins 


possibly due to filariasis 


N. NAGARATNAM, D. J. S. FERNANDO, 
AND M. M. ISMAIL* 


SUMMARY 

This paper analyses the clinical features of 8 patients 
with post-thrombotic obstruction of the subclavian and 
axillary veins demonstrated by phlebography. The 
classic physical signs of swelling of the arm with dilated 
superficial collateral veins were seen. The causes of 
thrombotic obstruction are discussed and the precipi- 
tating cause in this study was possibly filariasis. 


SUBCLAVIAN and axillary vein occlusion is a well- 
recognized entity. It may follow a thrombus in the 
vein or may be due to an extravenous obstruction. It 
usually occurs in young healthy subjects who develop 
pain ‘ollowed by swelling of the arm, particularly the 
right arm. Distended veins appear over the chest wall, 
shoulder girdle and arm. Although many theories 
have been advanced to explain this phenomenon, the 
exact cause remains unknown. We have studied 8 
cases of subclavian and axillary vein thrombosis 
possibly due to filariasis. 


Patients and methods 

A complete physical examination was done in each 
case, after which total and differential leucocyte counts, 
haemoglobin estimations, haematocrit values, platelet 
counts and erythrocyte sedimentation rates were deter- 
mined. Night blood films were examined for micro- 
filariae, and in those found to be negative a concentra- 
tion technique was used. Blood was also examined for 
filarial antibodies using microfilariae of Wuchereria 
bancrofti as antigen in the indirect fluorescent anti- 
body test (filarial IFA) described by Jayewardene and 
Wijayaratnam (1968). X-rays of the chest, electro- 
cardiograms and phlebograms were done in all the 
cases. 


Illustrative cases 

Case 1: S. S., a male student aged 22 vears, was seen on 15 
January 1973 with pain and swelling of his right shoulder girdle 
of about 6 weeks' duration. At the onset of his ilIness he had a 
lump in the axilla (? enlarged Ivmph nodes) and had been 
treated with diethvicarbamazine citrate, following which the 
pain had disappeared but not the swelling. Examination 
revealed a healthy well-built individual. There was marked 
swelling of his right shoulder. Distended veins were seen on the 
anterior chest wall, shoulder girdle and forearm. There were no 
palpab'e lymph glands. Movements of the shoulder were full 
and not painful. No other abnormality was detected. A plain 
X-ray of the shoulder revealed no abnormality, but veno- 
graphic studies showed right subclavian vein thrombosis with 
few collaterals. Laboratory investigations were as follows: 
haemoglobin 14-8 g/100 ml, PCV 47 per cent, WBC 11 880/ 
mm?, neutrophils 60 per cent, lymphocytes 38 per cent, 
eosinophils 2 per cent, platelets 306 000/mm?, ESR 4 mm/h. 
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A night blood film was positive for microfileriae and a Hisrial 
IFA was positive. 

Case 6: M. W., a male labourer aged 35 years, was admitted to 
hospital on 19 November 1973 with pain asd swelling o? his 
right testicle of 1 day's duration. He had fever with chills and 
rigors. He gave a history of having had similar attacks pre- 
viously. Physical examination revealed engerged neck veins. 
Veins were also prominent over the right shoulder girdle. 
anterior chest wall and right arm. The right agm was larger ihan 
the left. Other abnormalities detected were a tender, thickened 
right spermatic cord, a swollen testicle and x small hydrocele. 
X-rays of the shoulder and chest were norma, but a venogram 
showed thrombotic occlusion of the right subclavian and partial 
occlusion of the superior vena cava. Laboratory investigations 
were as follows: haemoglobin 13-0 g/100 ml, PCV 42 per cent, 
WBC 4500/mm*?, neutrophils 57 per cent, lymphocytes 4€ per 
cent, eosinophils 2 per cent, monocytes | per cent, platelets 
263 000/mm?, ESR 10 mm/h. A night blood ñim was negztive 


Clinical profile 

There were 6 males and 2 females in the group under 
study and their ages ranged from 293 to 48 vears. 
There were 2 students, 2 clerks, 3 labourers and | 
with no occupation. All but one were healthy subjects. 
The duration of symptoms before presentation ranged 
from 3 weeks to 6 years. Only one gave a history of 
trauma prior to the onset of symptoms. One had fever 
with chills and rigors. Two patients had palpable 
lymph nodes in the axilla and one Sad attacks of 
funiculitis, In all but one the right side was involved. 








Laboratory investigations 

The haemoglobin levels ranged from 7-0 to 14-8 g/100 
ml with a mean of 11-4 g/100 ml. The ranges for the 
other parameters were as follows: PCV 27-47 per cent 
(mean 40 per cent), WBC 4500-11 400 cells/mm?, 
eosinophils 2-14 per cent (mean 7-3 per cent), plate- 
lets 119 000-306 000/mm? (mean 232 C00/mm?), ESR 
1-15 mm/h (mean 7 mm/h). Blood was positive for 
microfilariae in 3 of 7 patients examined, while the 
filarial IFA was positive in 6 of them, 


Phlebographic studies 

In 3 patients the basilic and axillary veins were 
blocked, with a few to extensive collaterals passing 
upwards to the cephalic veins; in one of them the 
occlusion was partial. In the other 5 cases the sab- 
clavian vein was occluded; in one of them the bleck 
was at the junction of the subclavian aad the external 
jugular veins, while in another there was partial occlu- 
sion of the superior vena cava (Figs. 1. 2). 


E RH LE 


* General Hospital, Colombo, and Medical Research Institate, 
Colombe, Sri Lanka. 
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Fig. 1. Thrombosis of the axillary and basilic veins with 
numerous collaterals passing up to the cephalic veins. Note 
the swelling of the right shoulder. 





Fig. 2. Thrombosis of the right subclavian vein with the 
development of collaterals. 


Discussion 

Spontaneous occlusion of the axillary or subclavian 
veins has been variously termed ‘traumatic thrombosis’ 
of the axillary vein, ‘intermittent venous claudication’, 
‘venous Stasis’ and ‘effort thrombosis’. 

Thrombosis itself has not been a constant feature 
and surgery has often not disclosed any evidence of a 
thrombus. The occlusion could be extravenous such 
as a mechanical obstruction caused by a pre-venous 
accessory phrenic nerve (Jackson and Nanson, 1961). 
Trauma in the form of several types of activity has 
been cited as the precipitating cause, e.g. playing 
tennis, painting a ceiling, acts of pushing and pulling. 
In the 320 cases reported by Hughes (1949) only 13 
per cent had no history of trauma or effort. In our 
study only one case gave a history of effort. The 
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trauma may be trivial, and if the intima is injured it 
may trigger off a thrombotic process. Hypercoagul- 
able blood states and systemic neoplasms are well 
recognized causes of thrombotic episodes; Behcet's 
syndrome is another condition where there is increased 
liability to thrombotic phenomena, but none of our 
patients belonged to these groups. 

Thrombosis may be associated with phlebitis and 
may result from trauma, syphilis, cardiac lesions and 
infections. In the tropics thrombophlebitis of unknown 
aetiology has been described, and biopsies revealed 
only a thrombus in a vein with or without organization 
(Fisher et al., 1947). According to Coutts and Manuel 
Davilla (1945), thrombophlebitis and thrombo- 
arteritis of the extremities were frequently seen with 
Iymphogranuloma venereum. 

The endemicity of filariasis in Sri Lanka together 
with certain clinical features in our cases, such as 
enlarged lymph glands in 2 cases and funiculitis in 
another, and the laboratory findings point to a prob- 
able filarial aetiology. Superficial thrombophlebitis is 
not an uncommon manifestation of filariasis. Three 
of the 7 patients examined had microfilariae in the 
blood while 6 of them had filarial antibodies. The 
ESR and blood eosinophil levels were similar to 
those observed in a study of mono-arthritis possibly 
due to filariasis (Ismail and Nagaratnam, 1973). In 
Mondor's disease where there is thrombophlebitis of 
the lateral thoracic vein, Fernando (1971) drew atten- 
tion to the possibility of filariasis being the underlying 
cause. 
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Bilateral hydrothorax following internal 


jugular catheterization 
J. E. CARVELL AND D. J. PEARCE* 


SUMMARY 

A case of bilateral hydrothorax associated with cathe- 
rerization of the internal jugular vein for feeding pur- 
poses is described. The possible mechanisms of this 
complication are discussed. 


NUMEROUS complications accompany the use of cen- 
tral venous catheters. The following have been re- 
ported after internal jugular vein catheterization: 
thrombophlebitis, air embolism, unilateral pneumo- 
or hydrothorax, subcutaneous emphysema and per- 
foration of a major structure (English et al., 1969: 
Jernigan et al., 1970; Arnold et al., 1973). The first 
case of unilateral hydrothorax was described by 
Refetof (1965). Only one case of bilateral hydro- 
thorax has previously been described (Koch, 1972). 
It is a potentially lethal complication as the following 
case illustrates. 


Case report 

A 32-year-old man with malrotation of the bowel was sub- 
mitted to a limited resection and a Noble's plication of the 
small bowe! for recurrent obstructive adhesions. As this was the 
second abdominal procedure within 3 weeks and since his 
peripheral veins were thrombosed it was considered that intra- 
venous feeding would be necessary. Towards the end of the 
operation, while the patient was still receiving intermittent 
positive pressure ventilation, a central venous Teflon catheter 
was inserted under sterile conditions via the right internal 
jugular vein. A chest X-ray immediately following the pro- 
cedure showed the tip of the catheter in the superior vena cava. 
Crystalloid fluids were given for the first 24 hours, and then an 
intravenous feeding régime (Aminoplex 5, Intralipid 10 per cent, 
normal saline and vitamins) was started. 

At 2.45 a.m. on the third postoperative day the patient 
complained of breathlessness and a feeling of pressure in the 
chest. Physical examination revealed tachypnoea and sinus 
tachycardia and the blood pressure was 170/120 mm Hg. He 
was slightly cyanosed but the chest was resonant to percussion 
and auscultation was normal. Six hours later he was coughing 
up white and yellow frothy sputum and he complained of 
increasing chest pain and breathlessness. He was dyspnoeic, 
peripherally and centrally cyanosed and had a tachycardia. 
The blood pressure was 140/100 mm Hg. Clinically, signs were 
now present of a large right pleural effusion. Leakage from 
malposition of the tip of the internal jugular line was suspected 
and the infusion was stopped. A chest X-ray at 9 a.m. (Fig. 1) 
confirmed the clinical findings and showed a mediastinal shift 
to the left. Blood gas analysis showed: pH 7-33, standard 
bicarbonate 18:5 mmol/ml, Paco, 34 mm Hg, Pao, 57 mm Hg, 
base excess —7 mmol/ml and standard oxygen saturation 
87 per cent. Oxygen was administered by a face mask, the 
venous catheter was removed and a right thoracocentesis was 
carried out via the eighth intercostal space posteriorly. A total 
of 2200 ml of white milky fluid was aspirated. The patient's 
condition improved slightly but he remained dyspnoeic and 
then began to complain of pain in the left side of his chest. Two 
hours later clinical signs of a left pleural effusion were detected. 
which was confirmed by a further X-ray at 11.30 a.m. (Fig. 2). 
Left thoracocentesis produced 2000 ml of white milkv fluid 
similar to that obtained from the opposite pleural cavity. 





Fig. 1. Chest X-ray taken at 9.0 a.m. 3 days after 


catheterization showing signs of a right-sided pleural 
effusion and mediastinal displacement to the left side. 





Fig. 2. Chest X-ray taken at 11.30 a.m. on the same day after 
2200 ml of fluid had been aspirated by right thoracocentesis. 
The large left-sided effusion is apparent. 





* Departments of Surgery and Anaesthesia, Scuthampton 
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Table I: SUMMARY OF THE CASES OF HYDROTHORAX COMPLICATING CENTRAL VENOUS 


CATHETERIZATION REPORTED IN THE LITERATURE 


Author Tvpe of catheter Site of insertion Time lapse Hydrothorax 
Matz (1965) Intracath Right subclavian Postop. Right 
Refetotf (1965) Polythene Left basilic 72 h Right 
Mahaffey and Witherspoon (1966) Polythene Right antecubital «x24 h= Right 
Aulenbacher (1970) ? Right subclavian infraclavicular zc 24h Right 
Jernigan et al. (1970) Venocath Internal jugular Postop. Left -& 
hydromediastinum 
Koch (1972) ? Internal jugular <24 h Bilateral 
Chase (1973) Polythene Left subclavian 24h Left 
James and Myers (1973) 
6 cases Intracath Subclavian infraclavicular : ? 
3 cases Intracath Subclavian supraclavicular : Right 
Rudge et al. (1973) Intracath Right subclavian 4h Right 
Intracath Right subclavian 6h Right 
Intracath Right subclavian 72 h Right 
Intracath Right median basilic 72h Right 
Ward and Lee (1973) Polythene Left subclavian infraclavicular 6h Right + left 
pneumothorax 
Knight et al. (1974) Polythene Right antecubital 9 d Right 
Polythene Right anticubital i3d Right 
Jenkins (1974) ? Left antecubital 4d Right 
Carvell and Pearce (1976) Teflon Right internal jugular 72h Bilateral 





Following this procedure the patient's condition improved 
dramatically and his respiratory rate, pulse and blood pressure 
returned to normal. A further chest X-ray 1 hour later con- 
firmed the improvement. The aspirate showed an osmolality of 
300 mosmol/kg, a triglyceride content of 29 mmol/l and a 
glucose level of 177 mg/100 ml. Microscopical examination 
failed to reveal any organisms but white cells were seen on 
Leishman staining (polymorphs 90 per cent, lymphocytes 10 
per cent). A peripheral blood film showed a leucocytosis of 
20 000/mm? with a differential count of neutrophils 66 per cent, 
lymphocytes 31 per cent and monocytes 3 per cent. No 
pathogens were grown from a culture of the tip of the internal 
jugular line. . 

After the patient’s recovery a catheter was inserted into the 
left internal jugular vein and the tip positioned under radio- 
logical control with a contrast injection. There were no further 
complications and a chest X-ray taken 11 days later was 
normal. 


Discussion 
Fewer complications accompany catheterization of 
the internal jugular vein compared with other veins. 
In two series, comprising 1500 patients, the compli- 
cation rate was under 0-3 per cent (English et al., 
1969; Jernigan et al., 1970). By contrast, the compli- 
cation rate of supraclavicular subclavian catheter- 
ization in 3000 patients was 11-2 per cent, and that 
of infraclavicular subclavian catheterization in 511 
patients was 16-6 per cent (James and Myers, 1973). 
The large calibre and constant position of the 
internal jugular vein make it easy and quick to cannu- 
late percutaneously (Jernigan et al., 1970), but the 
catheter may kink or become dislodged (Nugent, 
1973), complications which may be attributed to the 
catheter material. Central venous catheters may be 
made of polythene, Teflon or silicone. Polythene 
catheters are easy to insert but are stiffer and more 
liable to wedge in the lumen of smaller veins or 
against the larger vein walls. Catheter trauma can 
lead to intimal erosion with thrombus formation, as 
illustrated by the radiological contrast studies of 
Knight et al. (1974). They postulated that an exten- 
sion of this process could lead to perforation of the 
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vein wall, Although this complication is more com- 
mon with polythene, a review of the literature shows 
that it can also occur with other catheters (Table I). 
In the present case a Teflon catheter was inserted. 
Of 23 cases of unilateral hydrothorax following cen- 
tral venous catheterization recorded in the literature 
(Table 1), 15 were associated with catheterization of 
the supra- and infraclavicular subclavian veins, 7 
with the antecubital or basilic veins and | with the 
internal jugular vein. In 8 cases the clinical signs and 
svmptoms appeared within 24 hours of insertion and 
in 6 cases between the third and thirteenth day follow- 
ing insertion. In one case, although the symptoms 
and signs of a right pleural effusion had been present 
on the third day, the diagnosis was not made until the 
thirteenth day. The wide difference in the time interval 
before clinical complications develop may be due to 
the position of the catheter tip immediately. after 
insertion. If the tip is already outside the vein the 
hydrothorax presents within 24 hours; if the tip lies 
within the lumen the hydrothorax may develop only 
after subsequent perforation of the vein wall. The 
size of the hydrothorax and the speed of onset of 
symptoms and signs depend on the rate of infusion 
and the chemical composition of the infused fluid. 
Hyperosmotic solutions of the type used in intra- 
venous feeding régimes irritate the pleura and simul- 
taneously provoke a reactive effusion (Knight et al., 
1974). 

While the occurrence of a homolateral hydrothorax 
following perforation of the vessel wall and pleura by 
the catheter tip is a logical sequence of events, the 
accumulation of fluid in the opposite pleural space is 
more difficult to explain. In discussing the causes of 
massive bilateral pneumothorax, Peabody and Lubker 
(1963) quoted the experimental evidence produced by 
Macklin and Macklin (1944), who found that air 
from a tension pneumothorax may track along the 
vascular sheaths to the mediastinum and then cross 


via the contralateral mediastinal pleura into the oppo- 
site pleural cavity and produce a bilateral pneumo- 
thorax. Alternatively, air in the mediastinum could 
track out bilaterally. By analogy, a large collection 
of fluid in the pleural cavity or mediastinum due to 
catheter perforation of a vein wall would be under 
pressure or tension (Chase, 1973), and it could track 
along the same pathways as air. Another possibility 
in the present case is that the hydrothorax may have 
become bilateral owing to the presence of congenital 
or acquired interpleural communications. In some 
animals there is said to be an anatomical opening 
between the two pleural cavities (Macklin and Macklin, 
19441. Grant (1940) described a region in the posterior 
mediastinum between the oesophagus and aorta in 
which the two layers of mediastinal pleura lie in 
apposition. A rupture at this point due to fluid under 
pressure in one pleural cavity would result in a com- 
munication with the other pleural cavity. In the 
present patient it must be concluded that the right 
pleural effusion developed as a result of perforation 
of the superior vena cava and pleura by the catheter 
tip, and that either a congenital or acquired com- 
munication between the two pleural cavities was 
responsible for the subsequent passage of fluid across 
the midline. 

In view of the potential dangers of central venous 
catheters strict. indications for their use must be 
followed (Parsa et al., 1974). Radio-opaque catheters 
should be used and every precaution must be taken 
to localize the tip of the catheter immediately after 
insertion (Ward and Lee, 1970; Borja, 1972; Knight 
et al., 1974). Unexplained deterioration in the patient's 
condition should lead to a high index of suspicion 
and prompt action. 
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The prognosis after surgical treatment for 


carcinoma of the rectum 
M. WHITTAKER AND J. C. GOLIGHER * 


SUMMARY, 

The results of surgical treatment of 550 cases of carci- 
noma of the rectum presenting to the Professorial Sur- 
gical Unit of the General Infirmary, Leeds, from 1955 
to 1968 have been analysed. 

Operation of some kind was undertaken in 98:5 per 
cent of the cases and rectal excision in 90-5 per cent. 
The operative mortality for all the cases undergoing 
rectal excision was 10-6 per cent, for those having 
anterior resection 6*8 per cent and for those submitted 
to combined abdominoperineal excision 12-5 per cent. 


The commonest causes of death were various forms of 


sepsis and cardiothoracic complications. 

The corrected 5-year survival rate for all the imme- 
diate survivors of rectal excision was found to be 56-0 
per cent. For cases having Dukes’ A lesions it was 
91-9 per cent, for those with B lesions 71-3 per cent 
and for those with C lesions 37-7 per cent. For patients 
treated by sphincter-saving resection it was 68:3 per 
cent and for those submitted to combined excision 
47:2 per cent. 

The 5-year survival rate was also found to be adversely 
affected by, among other factors, extensive circumfer- 
ential spread of the primary growth in the bowel wall, 
fixity of the lesion, involvement of the overlying or 
adjacent peritoneum and the presence of hepatic meta- 
stases, but the prognosis with these developments was 
sometimes better than might have been anticipated. 


For many years now the achievements of surgery in 
the treatment of carcinoma of the rectum have been 
very fully documented in a number of highly reputable 
medical centres, such as St Mark's Hospital for Dis- 
eases of the Rectum and Colon, London, the Mayo 
Clinic, Rochester, Minn., and the Presbyterian 
Hospital, New York City. Particularly influential, 
especially in Britain, have been the reports of Dukes 
(1957), Gabriel (1957), Bussey et al. (1960), Bussey 
(1963) and Morgan (1965) from St Mark's Hospital. 
Dukes (1957) records that during the period 1948-52, 
92-7 per cent of patients presenting to that hospital 
with carcinoma of the rectum proceeded to rectal 
excision, with a hospital mortality of 6-8 per cent and 
a corrected 5-year survival rate amongst the imme- 
diate survivors of operation of 56:1 per cent. This 
would probably give a corrected 5-year survival rate 
for the entire series of about 48 per cent. 

It could be argued, as Slaney (1971) has recently 
done, that these very gratifying results at St Mark's, 
reflecting as they do the accomplishments of a highly 
specialized hospital with a staff outstandingly skilled 
in colorectal surgery and dealing with a somewhat 
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selectively referred clientele of patients, do not 
accurately represent the outcome of surgical treat- 
ment for rectal cancer obtainable in the community 
at large. In supporting his contention, Slaney (1971) 
cited statistics from the Birmingham Regional Cancer 
Registry pertaining to 5800 cases of carcinoma of 
the rectum reported in the Birmingham area during 
the years 1950-61 inclusive. Only 52 per cent of these 
patients had a rectal excision performed; the cor- 
rected 5-year survival rate for resected cases was 
48-6 per cent and for the entire series 29-2 per cent. 
A similar survey for the South Western Regional 
Cancer Bureau in Bristol (Walker, 1971) of 1346 
patients registered with cancer of the rectum during 
the years 1962-4 inclusive gives an overall corrected 
5-year survival rate of only 23-5 per cent. Naturally, 
these data from Birmingham and Bristol comprise 
the collective efforts of many hospitals of varving size 
and status in and around these two cities. It would 
not be reasonable to expect that they would reach a 
standard of attainment equal to that of a single 


hospital with such concentrated experience in this 


field of surgery as St Mark's Hospital. What might 
be more comparable would be the results obtained 
in the larger teaching centres in these regions, but un- 
fortunately these are not given separately. 

However, very similar to the latter hospitals is the 
General Infirmary, Leeds, and it may be of value in 
this connection to report the carefully recorded results 
achieved in the Professorial Surgical Unit of this 
large provincial undergraduate teaching institution 
in the treatment of rectal cancer. Admittedly, since 
its inception in 1955, this particular unit has evinced 
a keen interest in colorectal cancer, but it is basically 
one of the three general surgical services of the In- 
firmary and has special interests in many other aspects 
of gastro-enterological surgery. It is also true that a 
number of the patients treated in the Professorial 
Unit for carcinoma of the rectum have been specially 
referred from areas remote from Leeds, but approxi- 
mately 90 per cent of the cases are derived from this 
city or its immediate environs, from what could be 
regarded as the normal ‘drainage’ area of the hospital. 
The great majority of the operations employed in 
treatment were performed personally by one surgeon 
(J. C. G.) or by his senior registrars under direct 
supervision. 1t might be hoped, therefore, that the 
experience described would give a fairly reliable im- 
pression of what can be achieved in the care of rectal 
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cancer in major general hospitals in this country, 
provided that a modicum of special concern for the 
problems of this disease is available. 


Patients 

The clinical and pathological records on all the 550 
cases with carcinoma of the rectum seen in the Pro- 
fessorial Surgical Unit during the years 1955-68 inclu- 
sive were reviewed with particular reference to the 
methods of treatment employed and the immediate 
and ultimate outcome. Most of the patients had been 
very consistent in their attendance at follow-up rectal 
clinics, but a few had defaulted or moved to other 
parts of the country or overseas. However, by means 
Of special letters or visits to such patients, or com- 
munications with family doctors or verification. of 
deaths with the Registrar-General as required, it has 
been found possible to ascertain the fate of every case 
in the series at the time of the survey in 1974, thus 
giving a 100 per cent complete follow-up. 

Except for a few cases in the earlier part of the 
series, when our unit's laboratory facilities had not 
been properly developed, the pathological examina- 
tion o? operative specimens has been conducted in 
the manner described by Dukes (1930, 1940), which 
has permitted a classification of the growths according 
to Dukes’ (1940) A, B, C categorization of the extent 
of spread. A special note was made of the influence 
on the survival of patients of these pathological find- 
ings and also of other observations made at laparo- 
tomy regarding the extent of spread, such as the fixity 
of the primary lesion or the involvement by growth of 
the covering or adjacent peritoneum or of the liver or 
lymph-nodes. 


Findings 

The essential facts are contained in Tables I-XI, 
which are largely self-explanatory and require only 
minor amplification, 


Operahility and excisability 

As Table I indicates, no less than 538 of the 550 cases 
had an operation of some kind, giving an overall 
operability rate of 98:5 per cent. In 498 or 90-5 per 
cent of the patients rectal excision was performed; 
in 91 purely for pailiation because the growth had 
already spread beyond the reach of eradication, usually 
to the liver, but in 407 with some prospect of cure. 
The radical excision rate for the entire series of 550 
cases was thus 74 per cent. 


Operative mortality and morbidity 

Of the 498 patients submitted to rectal excision, 53 
died whilst in hospital, giving an overall operative 
mortality for excision of 10-6 per cent. However, the 
mortality varies according to a number of factors. 
Understandably, it was higher in palliative than radical 
operations (Table 11), in elderly than in middle-aged 
or younger patients (Table HI) and in patients with 
more extensive (Dukes' C) growths than in those with 
earlier (Dukes? A or B) lesions (Table IV). More 
difficult to appreciate is why the mortality should be 
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Table E: TREATMENT OF 550 PATIENTS WITH 
CARCENOMA OF THE RECTUM, 1956-68 





‘)peration No. of cases 
Abdome noperineal excision i: PRODR CREER 
; bur 2,5 Rectal exzision 

Anterior resection DIA ORB NOM 

; | "M" amy pn 498 cases 
Abdom:no-anal excision zi [ (90-5; 
Proctocolectomy * c» PUES 
Laparotomy only pa 
Colostomy only 14 
Diathermy destruction 3t 
No Operation 13 


* Performed in cases with one or more addzienal primary 
carcinomas in the colon. 
* Six of these 8 patients were alive and well 5 years later. 


Table Te OPERATIVE MORTALITY OF RECTAL 
EXCISION ACCORDING TO WHETHER OPERA THON 
WAS RADICAL OR PALLIATIVE 





Operati/e Mortality 
Operaticn No. of cases deaths D 
Radical 407 i9 Ge 
Palhative 91 i4 i5 
Total 498 51 i6 





Table HE: OPERATIVE MORTALITY IN 498 RECTAL. 
EXCISICNS RELATED TO AGE OF PATIENTS 


Operatiwe Mortality 
Age No. of patients deaths (0) 
= 50 vr 78 4 5d 
50—70 vr 298 24 8-4 
2270 vr 122 25 20:5 





Table IV: OPERATIVE MORTALITY OF 498 RECTAL 
EXCISIONS RELATED TO DUKES’ STAGING OF 
THE TUMOUR 





Operative Mortality 
Dukes' stage No. of cases deaths OE 
A 65 5 T3 
B 163 16 Qf 
C 270 a2 pE 


Table V: OPERATIVE MORTALITY FOR EACH TYPE 
OF RECTAL EXCISION 
No. of Operative Mortabity 


Hperation Cases dea: hs CS) 

Anterior resection 147 pe 68 

Abdomino-anal pull-through 31 E 9:7 
resection 

Abdominooerineal excision 314 3s Ii 

Proctocolectomy 6 i 16:7 


higher after abdominoperineal excisioa than after 
anterior resection (Table V). The partcularly high 
mortality in the few cases treated by proztocolectomy 
(Table V Yis probably explained by the g-eater magri- 
tude of this procedure and the advanced nature of 
some of the growths in these patients. 


Causes of death: The causes of death are listed in 
Table VI, from which it will be seen thet the lethal 
complications were usually sepsis or cerdiothoracie 
mishaps. in regard to septic complicaticns it shoukl 
be pointed out that of the 147 patient. treated by 
anterior resection, one died of peritoniti and one cf 
prolonged pelvic sepsis after anastomotic dehiscence. 
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Table VI: CAUSES OF 53 OPERATIVE DEATHS 


No. of 
Cause of death cases 
Major sepsis (including wound sepsis, intra- 28 
peritoneal sepsis and septicaemia) 
Cardiovascular failure 20 
Pulmonary infarction 7 
Pulmonary complications (excluding infarction) 6 
Metabolic upset 6 
Miscellaneous other causes 6 


Note that in some patients more than one cause of death 
was recorded. , 


Table VII: NON-LETHAL OPERATIVE 
COMPLICATIONS OCCURRING IN 445 SURVIVORS 
OF RECTAL EXCISION 


Complication No. of cases 
Pulmonary infection, collapse or respiratory 77 

failure i 

Deep vein thrombosis 23 
Pulmonary embolism 9 
Cardiovascular complications 8 
Abdominal wound sepsis 65 
Perineal wound sepsis 75 
Intra-abdominal wound sepsis 11 
Urinary infection 63 
Urinary retention 49 
Urinary fistula 6 
Abdominal wound dehiscence 9 
Paralytic ileus or obstruction 14 
Fluid and electrolyte imbalance 16 
Anastomotic dehiscence (as shown on special 67 


postoperative X-ray examination) 
Faecal fistula 6 


Table VIII: CRUDE AND CORRECTED 5-YEAR 
SURVIVAL RATES OF PATIENTS ACCORDING TO 
THE STATE OF SPREAD AT TIME OF RECTAL 
EXCISION 


Immediate Corrected 
survivors Patients Crude 5-year 5-year 
Dukes’ of alive at survival rate survival rate 
stage operation 5 years (%) (%) 
A 60 48 80-0 91-9 
B 147 91 62:0 71:3 
C 238 78 32:8 37-7 
C, 199 69 34-7 40-0 
Ce 39 11 23-1 26:5 
All cases 445 217 48:8 56-0 
D* 71 11 14:3 16:4 


* Stage D — growths in Dukes' stage C or B on pathological 
examination of the operative specimen, but at laparotomy 
found to be associated with extensive local spread or with 
distant metastases in liver, peritoneum or lymph nodes, so 
that the surgeon's judgement at operation was that the 
excision was purely palliative. 


Table IX: CRUDE 5-YEAR SURVIVAL RATE AFTER 
EXCISION ACCORDING TO THE CIRCUMFERENTIAL 
EXTENT OF THE PRIMARY GROWTH IN THE 
RECTUM AT OPERATION* 


Immediate Patients Crude 5-year 


Circumferential extent survivors of alive at survival rate 
of growth operation 5 years (%) 
Anterior half 81 50 62-9 
Posterior half 33 17 60-6 
Right or left lateral half 78 50 64-1 
Three-quarters or entire 253 94 40-9 
circumference 


* Operative deaths excluded. 
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Non-lethal complications: Notable amongst the non- 
fatal complications (Table VII) is again the great 
frequency of sepsis and of pulmonary and urinary 
complications. Of the 49 cases with urinary retention, 
28 were male and 9 eventually required prostatic 
resection before normal micturition was re-established. 
The very high incidence of anastomotic dehiscence 
(67 dehiscences in 147 cases treated by anterior resec- 
tion) calls for comment. It reflects the assiduity with 
which we have always assessed the integrity of these 
anastomoses by digital, sigmoidoscopic and especially 
radiological examinations in the postoperative period 


Table X: CRUDE 5-YEAR SURVIVAL RATE AFTER 
EXCISION RELATED TO THE HEIGHT OF THE 
PRIMARY GROWTH IN THE RECTUM ON 
SIGMOIDOSCOPY* 
Immediate Patients Crude 5-year 
survivors of aliveat survival rate 


Height of growth operation 5 years (72 
Upper third (13-19 cm) 46 24 52:2 
Middle third (7—-12-5 cm) 200 111 55:5 
Lower third (0—6-5 cm) 142 58 40:1 


* Operative deaths excluded. Note that the table considers 
the survival after 439 excisions in which the height of the 
lesion was recorded on sigmoidoscopy. 


Table XI: CRUDE 5-YEAR SURVIVAL AFTER 
SPHINCTER-SAVING RESECTION AND COMPLETE 
RECTAL EXCISION* 


Crude Corrected 


Immediate Patients ‘5-year 5-year 
Operations survivors of alive at survival survival 
performed operation 5years rate(%) rate(% 
Sphincter-saving 165 98 59-4 68-3 
resection 
Abdomino- 275 
perineal 115 41-1 47-2 
excision 
Proctocolectomy 5 


* Operative deaths excluded. 


Table XII: SIGNIFICANCE OF CERTAIN OPERATIVE 
FINDINGS IN RELATION TO CRUDE 5-YEAR 
SURVIVAL RATE AFTER RECTAL EXCISION* 


Crude 
No. Patients 5-year 
of alive at survival 
Operative findings patients 5 years rate (%) 
Primary growth 
Movable 263 158 60-0 
Fixed 182 40 22-0 
Fixed, probably inflammatory 63 29 46-0 
Fixed, possibly malignant 119 14 11-7 
Fixed to uterus, tubes orovaries 19 6 31:6 
Fixed to vagina or prostate 58 14 24-0 
and vesicles 
Fixed to small bowel or 14 2 14-3 
appendix 
Fixed to colon 5 2 40:0 
Fixed to pelvic parietes 104 24 23-0 
Growth breaching serosa 139 46 33-0 
Peritoneal seedlings 50 6 12-0 
Excisable en bloc with primary 28 6 21:4 
Not excisable en bloc 22 0 — 
Regionallymph node enlargment 106 26 24-5 
Hepatic metastases 72 2 2:7 
* Operative deaths excluded. 


(Goligher ef al., 1970; Goligher, 1975) rather than the 
frequency with which the complication has obtruded 
itself clinically. In fact, so far as can be judged from 
the records, all but about 12 of these dehiscences in 
surviving patients were essentially subclinical; 6 of 
the 12 had overt faecal fistulation. 

Abdominal wound dehiscence occurred in 9 patients, 
an incidence of about 2 per cent. 


Five-year survival rate 

lt can be seen from 7able VIII that the immediate 
survivors of ostensibly curative rectal excision had a 
crude and corrected 5-year survival rate of 48:8 and 
56:0 per cent respectively. Table VIII also examines 
the effect of the extent of spread of the growth, in 
terms of Dukes' classification, on the survival rate, 
and confirms the poorer prognosis in patients with 
more advanced lesions. In Table LX the relationship 
between the circumferential extent of the primary 
lesion in the bowel and the outcome is shown; the 5- 
year survival rate is seen to be significantly lower when 
three-quarters or more of the circumference is occu- 
pied by growth. 7able X demonstrates that the long 
term survival rate is greater with carcinomas in the 
upper or middle thirds than in the lower third of the 
rectum. In a sense Table XI, which gives the 5-year 
survival rates after spincter-saving resections and 
combined abdominoperineal excision respectively, 
conveys the same message, for the former operations 
are employed in treating lesions of the upper and 
upper-middle thirds of the rectum, whilst combined 
rectal excision is more often used for growths of the 
lower rectum. Finally, in Table XI] are listed some 
correlations between the 5-year survival rate and 
various findings observed at laparotomy in regard to 
the spread of the growth. 


Discussion 

As already indicated, the object of this survey was 
essentially to analyse the results obtained by one of 
the authors (J. C. G.) in the surgical treatment of 
rectal carcinoma at the General Infirmary, Leeds, in 
such a way that they might readily be contrasted 
with those reported from St Mark's Hospital, London, 
by Dukes (1957) and Morgan (1965). 

Our resectability rate of 90-5 per cent (Table I) 
compares reasonably well with the 92-7 per cent 
recorded for the years 1948-52 at St Mark's Hospital 
by Dukes (1957) or the 96:5 per cent reported for 
1963 at that hospital by Morgan (1965). However, 
our operative mortality of 10-6 per cent (Table ID is 
certainly less creditable than the 6:8 per cent at St 
Mark's Hospital in 1948-52 (Dukes, 1957) and partic- 
ularly than the 2:6 per cent in 1958-63 (Morgan, 1965). 
It is a matter for speculation whether the greater 
immediate fatality rate in our practice in any way 
reflects the higher proportion of more generally ill 
patients likely to be referred to the General Infirmary, 
Leeds. in its role as a regional general hospital, than 
to a specialist hospital, or has some other explanation. 
What is difficult to understand is the difference in the 
operative mortality after anterior resection (6-8 per 
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cent) aad abdominoperineal excision (12:5 per cent) 
respect. vely in our series, and in a personal series 
(mainly treated at St Mark's Hospital) reported by 
Morgan (1965), in which the corresponding mor- 
talities were 4:4 and 3-1 per cent. 

As regards long term results, the prospects of ulti- 
mate survival in our series and at St Mark's Hosoital 
seem almost identical, with an overall corrected 5- 
year survival rate of 56:0 per cent for all immediate 
survivors of rectal excision in Leeds (Table VIII and 
of 57-4 per cent at St Mark’s (Morgan, 1965). The 
corrected 5-year survival rate in relatien to the extent 
of spread is also fairly similar in the two hospitals 
(Table VIII, and Morgan, 1965), being 91-9 and 
97-9 per cent respectively for A cases, 71:3 and 77-6 
per cert for B cases, and 37-7 and 32:0 per cent for 
C cases. It is, incidentally, interesting to note that of 
the 77 ammediate survivors of what were deemed at 
the time of operation to be palliative excisions (listed 
as D cases in Table VIII), 11 or 14:3 per cent survived 
5 years Morgan (1965) records a similar experience, 
with 17 per cent of the D cases in his personal series 
surviving for 5 or more years and most of them not 
dying ultimately of recurrent cancer. These findings 
should make surgeons extremely chary of pronouncing 
a rectal carcinoma incurable at laparotomy and should 
encourage them to remove the primary lesion, if tech- 
nically at all possible, for clearly the rewards of such 
a policy may include not just valuable temporary 
palliation in many cases but also occasional cuite 
unexpected long term survival. 

The relative corrected 5-year survival rates after 
sphincter-saving resections (anterior resection or 
abdom:no-anal pull-through resection? and combined 
abdom:noperineal excision (including 6 proctecol- | 
ectomies) were 68:3 and 47:2 per cent respectively. - 
A similar difference favourable to sphincter-saving 
resecticn was also revealed in Morgan's (1965) per- 
sonal series, and indeed in most other series where 
this relationship has been examined, as for example 
Mayo et al. (1958) and Deddish and Stearns (1961). 
This difference is probably explained largely by the 
better prognosis in general enjoyed by growths of the 
upper «nd middle parts of the rectum compared with 
those cf the lower third, even when the lesions in all 
sites are treated by combined excision (Waugh and 
Kirklin, 1949). Another factor almos: certainly zon- 
tributirg to the difference is that some of the upper 
third carcinomas in our series and in Morgan s (1965), 
which would normally be submitted to sphincter- 
saving resection, were rejected for this type of opera- 
tion because they were shown on preoperative sigmcido- 
scope oiopsy to be very active, highly malignant 
lesions. Instead, these less promising lesions were 
relegated to combined excision, thus further loading 
the seres treated by this latter operation with un- 
favourable cases. 

Fina ly, in our patients we have examined the signi- 
ficance in relation to prognosis after rectal excision 
of certain other criteria which can be elicited on 
clinical examination or at laparotomy. The circum- 
ferential extent of the primary growth in the bowel 
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wall (Table 1X), which can be determined on digital 
or sigmoidoscopic examination of the patient as well 
as on pathological study of the operative specimen, 
appears to exercise some influence on the ultimate 
outcome, for patients with lesions which involved 
three-quarters or more of the bowel circumference 
had a lower 5-year survival rate than did patients 
with growths confined to one-half or less of the circum- 
ference. Apart from the extent of the growth, the 
actual siting of the lesion on the anterior, posterior 
or lateral walls did not seem to make much difference 
to the outcome. 

The findings at laparotomy that have been evaluated 
by us in formulating a prognosis are listed in Table 
XH. The unfavourable effect of fixation of the primary 
growth is shown, especially when the surgeon was 
confident that the binding adhesions were malignant 
and not just inflammatory, and when the fixation was 
to the small bowel (or the appendix) or to the pelvic 
parietes. Surprisingly, implication of the serosal coat 
of the affected part of the rectum did not carry the 
grave prognostic significance often attributed, at any 
rate by us in the past, to this development, and even 
discrete peritoneal seedlings, if close to the primary 
growth and removable en bloc with it, were found to 
be compatible with some chance of complete cure. 
It will also be noted that of 72 cases diagnosed as 
having undoubted hepatic metastases at laparotomy 
(usually without actual biopsy of the apparent liver 
deposits, it must be admitted), 2 were alive and well 
5 years after rectal excision, presumably because of 
misjudgement as to the nature of the alleged hepatic 
metastases at operation. 
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Rectal sphincter reconstruction in perineal colostomies 
after abdominoperineal resection for cancer 
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AND ANGELITA HABR-GAMA* 


SUMMARY 

A surgical technique is proposed for the reconstruction 
of the anal sphincter in perineal colostomies after 
abdominoperineal resection for cancer. The procedure, 
which employs the gracilis muscle for the sphincteric 
reconstruction, is described and the operaiive results 
and complications are analysed in 24 patiente submitted 
to fhis type of surgery. Of the 22 patients who were 
followed up, 17 had excellent or good results with 
retention of solid or soft stools. Three patienis had poor 
results with no voluntary retention, while 2 cthers were 
partly incontinent of solid faeces. In this group of 5 
patients, 3 had stenosis of the colostomy and | had ne 
sensibility of impending defaecation. 


ABDOMINOPERINEAL resection constitutes the operation 
of choice for the surgical treatment of malgnancy of 
the rectum and anal canal. The definitive abdominal 
colostomy that results is not always wel accepted 
and sometimes even rejected as an option by the 
patients. 

Chittenden in 1930, using muscle slips from the 
glutei, reconstructed a sphincter for a perineal 
colostomy after a Kraske procedure. Pickrell et al. 
(1952, 1954, 1955, 1956) used the gracilis muscle for 
such a reconstruction in cases of neurogenic lesions 
of the sphincteric apparatus. 

In order to avoid a definitive abdominal colostomy 
we have devised a reconstruction of the recta. sphincter 
using the gracilis muscle to be adopted after abdomino- 
perineal rectal amputation with a perineal colostomy. 


Patients and methods 

Twenty-four patients with ages ranging fror 22 to 70 
years who presented with a rectal malignancy were 
operated upon. Eleven were male and 13 female. 

The distance between the mucocutaneous junction 
and the distal border of the lesion is presented in 
Table 1. 

Pathologic examination of the endoscopic biopsies 
gave the diagnosis of adenocarcinoma in 23 cases and 
epidermoid carcinoma in | case. 

Before operation all the patients were advised of 
the risks, advantages and disadvantages of the 
procedure, with special emphasis on the fect that a 
new sensation would replace the normal defaecation 
sensaticn and that continence would become voluntary 
but would demand a training period. 

For the surgical procedure the patient is placed in a 
semi-gynaecological position with one of she lower 
limbs extended and supported by the ankle so that 
the medial face of the limb is kept free. The a»dominal 
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stage follows the classic procedure deseribed by Miles 
(1910), with the mobilization of the descending coton, 
the splenic flexure and the transverse colon so às to 
allow colonic pull-through to the perineum. The 
resection of the rectum, anal canal, sphincteric 
apparatus and peri-rectal fat follows Miles’s technique. 

The crural stage is begun by a wide exposure of the 
superficial aponeurosis through a longitudinal incision 
in the medial face of the thigh. Next, the gracilis 
muscle is dissected and its distal portion is freed from 
its tibial insertion through a small leg incision. The 
dissection is extended proximally as far as the vascular 
and nervous pedicle. A subeutaneeus tunnel is 
created in order to permit the transposition. of the 
muscle to the perineal region. The reconstructior. of 
the pelvic support is achieved bv suturing the borders 
of the aponeurotic graft that goes with the muscle to 


Table 1: DISTANCE BETWEEN THE TUMOUR AND 
THE MUCOCUTANEOUS JUNCTION 


Distance (cm) No. of cases A 
0 i 4 
l 3 13-6 
3 7 $58 
4 4 Ep 
5 3 3-0 
6 2 9:1 
8 | 45 


the posterior border of the perineal deep transverse 
muscle, to the ischiatic tuberosity anteriorly, to the 
gluteal muscles laterally and to the presacral 
aponeurosis posteriorly. The gracilis muscle, which is 
wide in this corresponding portion, crosses the new 
pelvic diaphragm in its external aspect. The transposed 
aponeurosis is then incised and 6-8 cm of the colon 
are brought through the incision. This part of che 
colon is then encircled by the gracilis and its distal 
tendon and the latter is sutured to the contralateral 
ischiatic tuberosity by means of two or three stitches. 
The muscular ring must permit the passage of ihe 
colon pius the introduction of one finger. 

The pelvis is drained through the perineum, and 
15 days after the surgical procedure the excess colon 
is resected and the mucosal border is sutured to the 
skin around the colostomy with separate stitches. 
Contraction exercises of the gracilis muscle are begun 
30 days after surgery. 
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Manometric study of iké muscular contraction of a 
reconstructed sphincter 6 months after surgery. 


Fig. l. 


Table II: TYPES OF PERCEPTION OF DEFAECATION 




















Indication No. of cases pA 
Absent | 4-5 
A drawing-back of the thigh 5 22-7 
Periumbilical colic 6 27.3 
Anal pruritus | 4-5 
Hypogastric murmur 4 18-2 
Similar to normal perception > 22:7 
Table III: PERCEPTION OF STOOLS AND GASES 

Perception No. of cases E 
Absent l 4-5 
Solid stools 19 86:4 
Soft stools 11 50-0 
Gases 5 22-7 
Table IV: CAPACITY TO RETAIN FAECES 

Results No. of cases pA 

Excellent 8 36:4 
Good 9 40-9 
Average 2 9-] 
Bad 3 13-6 
Results 


One of our patients died as a result of a pulmonary 
complication. Twenty-two out of the 23 survivors were 
followed up for periods varying between 45 days and 
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Fig. 2. Radiological study showing voluntary retention of a 
barium enema. 


9 years. In 4 patients perineal infection was observed 

and in 2 of them it caused stenosis of the colostomy. 
Ten patients died in the late postoperative period 

owing to progression of the malignant disease. 

In 4 patients the sphincteric function of the trans- 
posed gracilis muscle was measured manometrically, 
with pressures of about 50 cm of water being recorded 
(Fig. 1). In 6 patients voluntary retention of a barium 
enema was demonstrated radiologically (Fig. 2). Only 
| of the 22 patients who were followed has failed to 
develop perception of faeces. In the others it generally 
appeared around the third postoperative week after 
the resection of the excess colon of the perineal 
colostomy. 

The type of perception varied and is shown in 
Table II. Sensibility is higher to solid stools, but 11 
patients had perception of soft stools and 5 of them 
even of gases (Table III). In 2 of the patients this 
sensibility was so accurate that they frequently woke 
up during the night to defaecate. 

Although both muscular contraction and sensibility 
were present early, faecal continence was only 
achieved 2-3 months after surgery. The capacity to 
retain faeces was not uniform and the results were 
classified according to this characteristic as follows: 
(a) excellent, when the patients could retain solid and 


soft faeces; b) good, when the patients could retain 
only solid stools; (c) average, when the capacity 
to retain solid stools was not always verified; 
(d) bad, when patients did not achieve any voluntary 
retention. 

According to these criteria, 17 patients had either 
excellert or good results, 2 average results and the 
remaining 3 patients bad results (Table IV). The bad 
results were due in 1 case to complete lack of sensibility 
to defaecation and in the other patients to a marked 
degree of stenosis of the perineal colostomy. Average 
results occurred in 2 patients; one was able to retain 
faeces only in the sitting position, and the other was 
not always able to retain stools, and owing to local 
spread of the cancerous lesion he underwent 


reoperation and an abdominal colostomy was 
performed. 
Discussion 


It is our belief that the proposed technique should 
only be performed in relatively young patients in 
good general health who are willing to submit them- 
selves to the rehabilitation involved. It should not be 
performed in patients with evidence of metastases or 
in patients with a high possibility of early recurrence. 

This technique does not alter the radical nature of 
the abdominoperineal resection performed according 
to the principles of Miles (1910) and extended by the 
extirpation of the lymphatic drainage as proposed 
by Bacon (1956), Goligher (1967) and Turel (1969). 

Although this procedure is more complex and 
extensive, there was only one early postoperative 
death due to pulmonary complications and the 
mortality rate is not higher than that of reported series 
of abdominoperineal resection alone (Goligher, 1967). 

No cases of necrosis of the exteriorized colonic 
segment were observed. The most important local 
complication was perineal suppuration, either associ- 
ated or not with pelvic infection, which in 2 cases led 
to stenosis of the colostomy. The other 2 cases of 
stenosis were attributed to scarring at the muco- 
cutaneous junction. This occurred in the early cases 
in the series in which we did not suture the mucosal 
and cutaneous borders, which we believe prevented 
the occurrence of this complication in the later cases. 
The stenosis was relieved by periodic dilatations in 
2 cases, but in the other 2 in which infection. was 
present the patients underwent reoperation for con- 
version to an abdominal colostomy. 

As the faecal retention is voluntary, sensibility of 
impending defaecation is necessary. Of the 23 
survivors, only I patient did not have such perception, 
which was reported by the patients as different from 


the normal sensation. of faeces. However, faecal 
continence, which probably represents a more 


complex function, was only achieved after a period of 
training, in spite of the early appearance of the 
sensibility of defaecation and control over the 
muscular contraction. 

The unsatisfactory results in the series can be 
attributed to complications which can be prevented 
or avoided in most cases. 


Rectal sphincter reconstruction im perineal colostomies 


The results obtained with this technique can best 
be evaluated by comparison with the results of recto- 
sigmoidectomy techniques that preserve the sphinc:er. 
Using the latter techniques, Raia and Haddad (1950) 
found temporary faecal incontinence in 20 per cent 
of cases; Imperati et al. (1963) observed incontinence 
in 2 per cent of their patients after surgery, while 
Goligher (1951) reported 27 per cen: and d'Avila 
(1951) 6 per cent postoperative incontinence. On :he 
other hand, Waugh and Turner (1258) repor:ed 
perfect continence in only 9 per cent of their patients. 
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Jaundice and wound healing: an experimental study 


I. BAYER AND HAROLD ELLIS* 


SUMMARY 

Obstructive jaundice was induced in rats by ligation and 
division of the common bile duct. The healing of a 
standard gastric incision and a parietal peritoneal 


defect in these animals showed histological evidence of 


delayed healing compared with controls. The bursting 
strength of the abdominal incision was also lowered, 
but not that of the stomach, probably because of the 
adhesions which reinforced the gastric incisions. 
Angiography did, however, reveal delay in angiogenesis 
in the gastric wounds of jaundiced animals. The possible 
causes of this delay in healing and its clinical implica- 
tions require further investigations. 


EXPERIENCED surgeons will give their ‘clinical impres- 
sion’ that there is impaired healing in patients with 
obstructive jaundice, yet the relationship between 
wound healing and jaundice has received little specific 
investigation (Lee, 1972). The present study investi- 
gates the effects of obstructive jaundice on the healing 
of abdominal wounds, gastric incisions and parietal 
peritoneal defects in the rat. 


Materials and methods 


rats whose weights ranged from 180 to 240 g. In the 
jaundiced group the operation comprised a standard 
laparotomy incision, ligation and division of the 
common bile duct, a standard gastric incision and a 
standard I-cm* parietal peritoneal defect. Both the 
abdominal wound and the gastric incision were 
sutured in a standard manner. In the control group 
the same procedure was performed apart from the 
bile duct ligation. All the operations were performed 
under sterile conditions, and ether was used as the 
anaesthetic agent. 

The gastric incision was made along the distal part 
of the greater curvature of the stomach for a length of 
4 cm, then repaired with asingle layer of six interrupted 
4/0 catgut sutures and covered with adjacent omentum. 
The 4-cm vertical midline laparotomy incision was 
closed with continuous 0 silk in two layers and 
protected by Nobecutane plastic spray. 

The animals were killed at 2, 4, 6 and 8 days, at 
which time they were weighed and blood samples 
were taken for full blood count, prothrombin time, 
serum electrolytes, total protein, urea and bilirubin 
estimations. 

At each 2-day interval, separate groups of both the 
jaundiced and control animals were used to estimate 
the bursting strength of the abdominal and gastric 
wounds, for histological studies of the peritoneal 
defects, abdominal and gastric incisions and for 
micro-angiography of the stomach incisions. 
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Bursting strength of the abdominal wall 

This was measured by the technique previously 
described from this laboratory by De Haan et al. 
(1974) as a modification of the method devised by 
Prudden et al. (1957). This comprised the insertion of 
a rubber condom into the peritoneal cavity through a 
defect made in the apex of the vagina. The balloon 
was connected to a cylinder of oxygen and inflated 
at a constant rate. The bursting strength was measured 
on a connecting mercury manometer at the time of 
wound disruption. The abdominal wall sutures were 
not removed before this procedure was carried out. 


Bursting strength of the stomach wall 

This was measured by inflating it under water by 
means of a catheter inserted through the oesophagus 
with the pylorus ligatured (Scheinin and Viljanto, 
1966). During this procedure the sutures in the gastric 
incision and any adjacent adhesions to it were left 
undisturbed. 


Micro-angiography 

Micro-angiography was carried out by injection of 
between 15 and 20 ml of Micro-opaque diluted to 
50 per cent in normal saline via a cannula inserted 
into the abdominal aorta. Prior to the injection the 
vascular system was carefully washed out with 
heparinized saline. The injected animal was then 
immersed in 3 per cent formalin for 4 hours. The 
fixed stomach was subsequently removed for X-ray 
examination. 


Histology 
Histological studies of the gastric incisions and peri- 
toneal defects were carried out on sections stained 
with haematoxylin and eosin and with van Gieson. 
A further separate group of 12 rats was submitted 
to common bile duct ligation and division without 
any other procedure in order to follow the biochem- 
ical changes and to assess survival in jaundiced rats. 


Results 
All the rats subjected to bile duct division became 
obviously jaundiced within 48 hours, at which time 
the mean serum bilirubin level reached 8:6 + 3:25 mg 
per cent. Over the 8 days of the wound healing study 
the serum bilirubin level remained at a plateau. The 
animals remained healthy, and although there was 
loss of weight in the postoperative period this did not 
differ from the weight loss in the control group. 

The haemoglobin, haemocrit, white blood count, 
prothrombin time, serum electrolytes, total protein and 
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Fig. 1. Serum bilirubin levels following common bile duct 
ligation and division. 







40 
36 9 
ti.. 

# 

/ 
32 “i 

" Control 
fi group 


24 


20 
Jaundiced 
group 


Bursting strength (mm Hg) 


2 4 6 8 D 
Days 
Fig. 2. Bursting strength ef the healing abdominal wal 
incision in jaundiced and control groups of rats. After 6 days 
there is a significant difference between the groups. 


blood urea showed no change from the rormal, 
and there was no difference between the jaundiced 
and the control groups. 

The separate group of 12 rats submitted to common 
bile duct ligation and division without any other 
procedure did not become obviously ill in a 5-week 
period of observation following the operation. Batches 
of 3 of these animals were killed at 14, 24 and 35 days; 
the remaining 3 died, one at 44 days and 2 at 45 days. 
Post-mortem examination of these 3 rats showed that 
death was caused by rupture of the swollen proximal 
common bile duct, with biliary peritonitis. Unfor- 
tunately, blood was only obtained from one of these 
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Fig. 3. Bursting strength of the healing stamach incision in 
jaundiced ard control groups of rats. There is no significant 
difference between the groups. 


Table I: SERUM BILIRUBIN IN JAUNDICED RATS 
AFTER BILE DUCT LIGATION 
Serum bilirubin 


Dav No. of animals (g, mean s.d.) 

2 12 8-63.1:3-25 

4 12 9-07 4. 1-49 

6 10 1L:06-- 1-76 

5 12 971 42-29 
14 3 ib63 
24 3 11-76 
36 3 12:23 
44/45 1-2 18-06 


Table Hi: BORSTENG STRENGTH OF THE HEALING 
ABDOMINAL WALL 


Faundiced group 





Control group 


ee MÀÓ MÀ 


No. af Bursting No. of Bursting 
Day animes strength (mm Hg) animals strength (mm He) 
2 5 t40- 1:47 ep hes Un ade 
4 5 17:90-- 1:33 3 21:30 1-03 
6 5 19-16 i- 1-50 5 22.90 40-74 
8 5 21-20 +0-75 5 37-20 + 2-94 


———————M — 


Table Ill: BURSTING STRENGTH OF THE HEALING 
STOMACH WALL 


Jaundiced group Control group 





No. oF Bursting No. of Bursting 
Day animus strength (mm Hg) animals strength (mm He) 
: 5 5-98 + 0-92 5 4:50 :-0-70 
4 3 4.90 1-38 5 4-90 40-97 
6 15:24 3. 1-47 5 14-35. 1:03 
: 2 17:38 1:90 5 1745 - E71 
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Fig. 4. Peritoneal defect in a control animal at 8 days. 
Dense parallel collagen fibres and flattened fibroblasts are 
visible. ( x 80.) 
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Fig. 5. Peritoneal defect in a jaundiced animal at 8 days. 
The defect contains young fibroblasts with little collagen 
formation. ( ~ 80.) 
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Fig. 6. Gastric incision in a control animal at 8 days. The 
wound is virtually healed. ( < 32.) 


animals dying at 45 days. The serum bilirubin levels 
are shown in Table I and Fig. 1. 


Bursting strength of the abdominal wall 

There was no increase in the bursting strength of the 
abdominal wound in the jaundiced animals between 
thesecond and eighth days. The burstingstrength in the 
control animals was significantly higher at days 4 and 
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Fig. 7. Gastric incision in a jaundiced animal at 8 davs. 
Note the considerable delay in healing. ( < 32.) 


6 and then showed a steep rise between the sixth and 
eighth days (Table II, Fig. 2). 


Bursting strength of the stomach wall 

The bursting strength of the gastric incision showed a 
rapid increase from the fourth to the eighth day in 
both groups with no significant difference between 
the groups (Table III, Fig. 3). 


Histology 

Peritoneal defects: We have previously documented 
the normal healing process in peritoneal defects (Elis 
et al., 1965). In the control group, defects on the fourth 
day demonstrated proliferating fibroblasts with com- 
mencing collagen deposition. By the eighth day dense 
collagen fibres were obvious; these had orientated 
parallel to the surface of the wound and were inter- 
spersed with well-developed and flattened fibroblasts 
(Fig. 4). In the jaundiced rats the peritoneal defects 
demonstrated a delay of 48-72 hours in their healing 
process, so that at 8 days there was still a considerable 
cellular exudate containing young fibroblasts with 
minimal collagen formation (Fig. 5). 

Gastric incisions: In the control group, complete 
repair had occurred across the gastric wound at the 
eighth day (Fig. 6). In the jaundiced rats at 8 days the 
wound demonstrated granulation tissue in a loose 
stroma with necrotic tissue still present and only early 
fibroblast proliferation, demonstrating considerable 
histological delay in the healing process (Fig. 7). 


Micro-angiography 

In the control group, new vessels could be seen 
crossing the gastric incision at 4 days, and by 8 days 
the vascular pattern of the stomach had virtually 
returned to normal (Fig. 8). However, in the jaundiced 
animals ther» was little new vessel formation across 
the wound at 8 days (Fig. 9). 


Discussion 

Our studies have demonstrated that obstructive 
jaundice in the rat is associated with delay in healing 
of peritoneal wounds on histological study and in the 
healing of laparotomy incisions on bursting strength 


measurements compared with controls. Although 
incisions of the stomach demonstrated delay in 
healing on microscopic examination, there was no 
difference between the bursting strength of the gastric 
wound in jaundiced and control animals. This may, 
however, be associated with the technique that we 
used in which the sutures were left in situ and, per- 
haps more important, the densely adherent omentum 
which invariably covered the serosal aspect of the 
incision and which considerably ‘reinforced’ the 
suture line was left intact. Jaundice had no apparent 
effect on this process of adhesion formation. 

The impairment in healing was correlated with 
delay in collagen deposition and, in the case of gastric 
wounds, with delay in the growth of blood vessels 
across the line of incision. 

Any experienced surgeon will have learned that 
wound dehiscence is particularly likely to occur in 
patients who are profoundly jaundiced, yet, surpris- 
ingly, we have been unable to find anything other 
than occasional anecdotal mention of this phenomenon 
in some of the many publications on wound healing 
and burst abdomen. Reitamo and Moller (1972) 
studied 49 patients with burst abdomen occurring in 
a group of 8226 laparotomies. These were compared 
with a control group obtained by taking the next 
patient of the same sex and of the same 10-year age 
group in the series to undergo a laparotomy. They 
recorded 3 examples in a group comprising ‘uraemia, 
icterus and deranged liver function’ in the burst 
abdomen group compared with no examples of these 
complications amongst the controls. It is interesting 
that malignant disease, anaemia and hypoproteinaemia 
were twice as common in the burst abdomen group 
compared with the control group. In contrast, Keill 
et al. (1973), in a study of 47 abdominal wound 
dehiscences which they compared with 58 controls 
randomly selected from the 4242 operations in which 
the burst wounds occurred, found that 6 patients in 
each group were jaundiced, giving a completely 
comparable incidence. 

There is obviously need for further careful clinical 
studies of this situation. In practice, the problem is a 
complicated one because patients with obstructive 
jaundice frequently have additional factors which 
themselves are associated with delay in healing—in 
particular, malignant disease, protein deficiency, 
infection, uraemia and anaemia. Clinical studies 
must therefore take into account the complex picture 
which is often associated with severe obstructive 
jaundice. In the experimental animal it is possible to 
dissect out each of these factors individually, and we 
have previously shown in this laboratory that malig- 
nant disease (Stewart, 1973), protein deficiency (Mott 
et al., 1969), infection, both distant and local (De 
Haan et al., 1974), and uraemia (Mott and Ellis, 1967), 
all in isolation, profoundly affect wound healing. We 
have not ourselves investigated the effects of anaemia. 

Careful studies by Bains et al. (1966) demonstrated 
a decrease in tensile strength of laparotomy wounds 
in anaemic rats compared with controls. It should be 
pointed out, however, that Hugo et al. (1969) found no 
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Fig. 8. Angiogram of a gastric incision at 8 days in a cont»ol 
animal. A leash of new vessels crosses the incison (its 
extremities are marked by the two arrows). 





Fig. 9. Angiogram of a gastric incision at 8 dass in a 
jaundiced animal. No vessels cross the line of the incision 
(its extremities are marked by the arrows). 


effect of anaemia on the tensile streng-h of healinr 
wounds in anaemic rabbits; similarly Trueblood et al 
(1969) discovered no significant differences in the 
healing of colon anastomoses between anaemic anc 
control rats. 

The effects of jaundice on healing have been sadl- 
neglected in the laboratory. Indeed, only Karakantza- 
(1975) has previously investigated this phenomenon 
Using ligation of the common bile duct in the ra. ir 
a pilot study in our laboratory, he was able to shov 
that there was histological delay in the healing o` 
parietal peritoneal defects. 

In our experimental model, hypoproteinaensia. 
anaemia and other complicating factors have beer 
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excluded and yet healing was profoundly delayed. It 
would appear that bilirubin or some other substance 
in the retained bile has a profound inhibitory effect 
on fibroplasia and angiogenesis. This problem 1s 
being further investigated by cytokinetic studies in our 
laboratory. Tissue culture experiments might also shed 
light on the effects of jaundice on fibroblast function. 
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Now paediatrics gets 
the Seward treatment. 


At Seward, we believe that instruments for paediatric 
surgery are every bit as important as adult instruments. 

That’s why we spent a long time developing and perfecting 
our own paediatric range - and we re grateful for the 
co-operation of so many children’s hospitals, paediatric 
departments and consultants. 

Now the range is complete — 580 fine quality stainless steel 
instruments. Including many which have never before been 
modified for paediatric use. And some entirely new instruments 
developed in the Seward workshop. l 





We think our new range will fill a good many 
gaps in the field of paediatrics. And as always with 
Seward, we're geared to fill them fast. 

Seward - the fast word in quality 


Bu Seward surcica 


Seward Surgical, UAC House, Blackfriars Road, London SE1 9UG. 


Telephone: 01-928 9431 
A member of the Medical Division of UAC International 
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The skill of the surgical team, 

hours in the theatre, the most advanced 
techniques in the world ... and infection 
can still throw the outcome into jeopardy. 


Systemic pseudomonas or proteus infections call for 
Pyopen. Only Pyopen offers you good activity against 
these Gram-negative organisms with the added advantage 
of penicillin safety. 


Intravenous Pyopen, at a dosage of 5g 4-6 hourly 
will rapidly control many of these dangerous 
infections. And Pyopen is also suitable for long-term 
therapy and for patients with lowered host defences. 
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Adult Dosage wh. PO 
5g LV. 4-6 hourly. —— ver 
In patients with renal impairment dosage may be kc s 
reduced; monitoring is advisable in these cases to ensure 
adequate serum antibiotic levels. 

Contra-indication 

Penicillin hypersensitivity. 

Side-effects 

As with other injectable penicillins. In rare cases, skin and 
mucous membrane haemorrhages due to interference with 
normal clotting mechanisms have been reported. 


Pyopen- by infusion or injection 


x Further information is available on request. ; 
í J Pyopen* (carbenicillin sodium B.P.) is a British product originated by 
L4 Beecham Research Laboratories, Brentford, England. — *rega. 
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The results of colostomy closure 


D. R. A. FINCH* 


SUMMARY 

Complications arose in 93 (44 per cent) of 213 patients 
following the closure of a temporary colostomy. These 
complications included 1 death, 19 faecal fistulas, 3 
large bowel obstruciions and 24 incisional hernias. 
Complications were most commonly seen following 
closure of colostomies of the sigmoid colon, especiaily 
when such closure was undertaken between tme fourth 
and twelfth weeks ajter definitive surgery. I* is con- 
cluded that still greater care is needed in beth the 
operative technique and the preoperative care of these 
patients. 


ALTHOUGH Colostomy closure is a commonly per- 
formed operation, there still exists a considerable 
degree of disagreement as to the incidence of com- 
plications following this procedure. Knox et al. (1971) 
Epona a 23 per cent incidence of faecal fistula 
and a 2-2 per cent mortality in a retrospective study 
of 179 patients from Exeter. On the other hand, 
Thomson and Hawley (1972) found the incidence of 
breakdown at the site of closure to be only 2-9 per cent 
in a series of 139 patients who underwent closure of 
loop transverse colostomies at St Mark’s Hospital, 
London, with no deaths. Unfortunately, adm:ssion to 
a specialist hospital invariably means a degree of 
selection, and, as the authors themselves pointed out, 
the follow-up was often incomplete. The present study 
set out :o record the complication rate following 
colostomy closure at the Radcliffe Infirmary, Oxford, 
which is a teaching hospital with a heavy local 
clinical commitment where full follow-up details were 
available. 


Patients and methods 

The records of 213 unselected adult patients who 
had a temporary colostomy closed at the F.adcliffe 
Infirmary in the 10-year period from January 1965 to 
December 1974 were reviewed. All the patients were 
followed up at the Radcliffe Infirmary. One hundred 
and seven of the patients were male and 106 female. 
The average age was 62-6 years, the youngest being 
23 years old and the oldest 92, The original coiostomv 
was established during the treatment of carcinoma of 
the colon in 102 patients, and of diverticular disease 
of the colon in 91 patients. The remaining 20 patients 
consisted of a miscellaneous group including 10 cases 
of trauma, 4 of sigmoid volvulus and 2 of ischaemic 
colitis. The colostomy was situated in the transverse 
colon in 191 patients, and in the sigmoid colon in the 
remaining 22 patients. The closures were performed 
by one of either 7 consultant surgeons or 31 rezistrars 
or senior registrars during this period. 
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Results 

The posteperative recovery was uncompijcated in 129 
(56 per cent) of the 213 patients in this series. Of tà« 
remaining 93 patients, 23 developed eomplicatioa: 
related to the colon itself, and 70 developed complica: 
tions corned to the site of closure of the abdomine 
wall (Tate 1). One patient in the series died. 





Table 1: COMPLICATIONS 


Complication: Death due to peritonitis 
Obstruction at site of closure : 
Colocutaneous fistula Pe 
Superficial wound sepsis 
Wound sinuses 
Incisional hernia dad 


No. of cases: 


Colonic cemplications 

Nineteen patients developed a colocutaseous fistul: 
Twelve of these healed spontaneously, but 6 patie 
required surgical closure of the fistula anc in 2 patiens 
the fistula was only closed at the second attempt. The 
remaining patient was subsequently found to have x 
recurrence of his tumour at the original anastomoss: 
site. This was resected, after which the fistula wes. 
successfully closed surgically, 

One patient developed a generalized peritonitis as x 
result of breakdown at the site of her colostomy 
closure, amd subsequently died. She was a 79-vear-oEt 
woman with sigmoid volvulus who was treated by a 
Paul-Mikalicz type resection. Twenty-three days later, 
after mechanical bowel preparation onl», the ng 
tomy was closed by the intraperitoneal method. Oe 
the fourth postoperative day she complained of e 
abdomina: pain, and at re-exploration the site of the 
colostomy closure was found to have broken dows 
with a generalized peritonitis. The colostomy we 
resectabliehed and her initial postoperative recovery 
was satisfactory, but she died sudderly 14 days 
later (? pulmonary embolism). 

Three patients developed evidence of obstructios 
at the site of colostomy closure. In 2 of these, further 
surgery wes necessary to relieve the obstruction, but 
the third patient's symptoms settled with prolonged 
conservative management. 


















ud 


Wound covaplications 

In addition to the patients with faeca fistula, 52 
patients developed wound sepsis, giving an overal 
wound segsis rate of 33 per cent. Almost all wers 
caused by faecal organisms. Seven of these patients 
proved to have a sinus, 5 of which were related to th« 
use of silk in the closure of the abdominal wall ane 
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* Radcliffe Infirmary, Oxford. 


D. R. A. Finch x 


Table H: RELATIONSHIP OF COMPLICATIONS TO 
UNDERLYING DISEASE PROCESS 


Faecal Superficial Obstruc- 
Disease leakage sepsis Hernia uon 
Carcinoma (102 9 28 10 0 
patients) 
Diverticular disease 7 21 12 2 
(91 patients) 
Miscellaneous 4 3 2 | 


Table HI: EFFECT OF CHEMOTHERAPEUTIC 
BOWEL PREPARATION ON FAECAL LEAKAGE 
AND WOUND SEPSIS 


Faecal Superficial 
Bowel preparation leakage Sepsis 
Chemotherapy (99 patients) 6 21 
No chemotherapy (81 patients) 10 18 


Table IV: RELATIONSHIP OF COLOSTOMY SITE TO 


COMPLICATIONS 
Faecal Superficial Obstruc- 
Colostomy site leakage sepsis Hernia tion 
Transverse colon 13 45 20 2 
(192 patients) 
Sigmoid colon 7 4 4 i 


(22 patients) 


Table V: RELATIONSHIP OF METHOD OF CLOSURE 
TO COMPLICATIONS 


Faecal Superficial Obstruc- 
Method of closure leakage Sepsis Hernia tion 
Intraperitoneal 11 35 10 3 
(125 patients) 
Extraperitoneal 9 15 13 Q 


(75 patients) 


Table Vi: RELATIONSHIP OF TIME INTERVAL 
BETWEEN DEFINITIVE SURGERY AND CLOSURE 
AND COMPLICATIONS 


Time (wk)* 
Complications 0-4 4-8 8-12 12-16 16-20 20+ 
Total No. of 49 37 42 32 27 27 
patients 
Faecal leakage 3 8 5 I l 2 
Superficial sepsis 8 $ 6 12 9 5 
Hernia 4 7 6 2 l 4 
Obstruction 0 ] Ü 0 0 2 


* Time periods recorded as 4 wk | d to 8 wk, 8 wk I d to 12 wk, 
etc. : 


rapidly closed after extrusion, or removal, of this 
material. 

When seen at follow-up, no less than 24 patients 
(11-2 per cent) were found to have herniation of the 
colostomy wound. Of these, only 6 elected to have 
surgical repair of the hernia. 

Some of the factors that might have influenced the 
incidence of both colonic and wound complications 
are now considered in more detail. 


Age and sex 
There was no difference in either the sex or the age of 
the patients with or without complications. 


Underlying disease process 


There was no significant difference between the 
patients operated on for carcinoma, and those for 
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diverticular disease (Table 11). Colonic complications 
appeared to be more common in the miscellaneous 
group, but the numbers in this group were small. 
There was no difference in the incidence when the 
colostomy was constructed as an emergency (usually 
for perforation of a sigmoid diverticulum, or obstruc- 
tion due to carcinoma) or as an elective procedure 
(usually to protect a low anastomosis). 


Chemotherapeutic bowel preparation 

Definite evidence as to whether or not chemothera- 
peutic bowel preparation was employed was available 
in 180 (84 per cent) of the 213 patients under review. 
Of these, chemotherapeutic bowel preparation was 
employed in 99 patients (55 per cent), leaving 81 
patients (45 per cent) who had mechanical bowel 
preparation only. As can be seen from Table HI, the 
incidence of faecal fistula in the patients without 
chemotherapeutic bowel preparation was twice that 
of the other group. The superficial wound sepsis rate 
in both groups was, however, identical. 


Site of colostomy 

All forms of complications, with the exception of 
superficial wound sepsis, were more common when 
the colostomy was situated in the sigmoid colon than 
when it was in the transverse colon. In particular, 
faecal fistula was five times more common in the 
sigmoid group, and the | death in the series occurred 
in this group (7able IV). 


Method of closure 

In 13 patients the method of closure was not specified. 
Of the remainder, 125 (62 per cent) were closed intra- 
peritoneally and in 75 (38 per cent) the closure was 
extraperitoneal. The incidence of both hernia and 
faecal fistula was higher in the group with extra- 
peritoneal closure ( Table V), but the patient who died 
had an intraperitoneal closure. 


Time after definitive surgery 
The incidence of faecal leakage at the site of colostomy 
closure was greatest when the operation was performed 
between the fourth and twelfth weeks after definitive 
surgery, and, indeed, all the cases of faecal leakage 
associated with diverticular disease occurred within 
10 weeks (Table VI). The overall incidence of faecal 
leakage was least (3-1 per cent) when the colostomy 
was closed between [2 and 16 weeks after definitive 
surgery, but the failure rate when closure was per- 
formed within the first 4 weeks was surprisingly low 
(61 per cent) compared with the incidence over the 
subsequent 4 weeks (22 per cent). 

Two of the 3 cases of colonic obstruction occurred 
when the colostomy closure was delayed bevond 20 
weeks. 


Discussion 

The incidence of faecal fistula formation in this series 
is 9 per cent. This compares favourably with the 23 
per cent incidence reported by Knox et al. (1971), but 
less favourably with the results of Thomson and 


9 
Hawley (1972) from St Mark's Hospital and with 
those of Barron and Fallis (1958), who recorded only 1 
faecal fistula in a series of 200 patients from Detroit. 

Of considerable concern is the high incidence 
(11:2 per cent) of incisional hernia in this series. Such 
hernias can be the source of considerable distress to 
the patient long after all the other sequelae of surgery 
have cisappeared. The incidence of hernia formation 
did not show any obvious relationship to age, under- 
lying disease process or suture material, but there was 
considerable variation in the results of individual 
surgeons and hernias occurred more frequently when 
the colostomy was closed by the extraperitoneal 
method. 

An interesting finding was the higher incidence of 
complications following the closure of colostomies of 
the sigmoid colon compared with those of the trans- 
verse colon. This may well have been a reflection of 
the underlying disease process, as I1 out of the 
22 cases in this group fell into the ‘miscellaneous’ 
group and included 4 cases of sigmoid volvulus, 4 of 
trauma and | each of ischaemic colitis, idiopathic 
obstruction and endometriosis of the colon. However, 


local factors, including the more restricted mobility of 


the sigmoid colon compared with the transverse colon, 

and the more solid nature of faeces in this region, 

may have contributed to the higher failure rate. 
Saron and Fallis ee) have shown thiar the ne 


but E et al. (1971 ) recorded that 3 of the 4 i 
in their series were due to peritonitis, and all 3 followed 
intraperitoneal closure. In the present series the | 
death followed intraperitoneal closure and it is 
possible that this death may have been avoided had the 
closure been formed extraperitoneally. The extra- 
peritoneal method may thus have advantages over the 
intraperitoneal method as far as safety is concerned, 
but the figures to substantiate this argument are small 
and against them must be balanced the undoubted 
higher incidence of wound herniation. 

The question "when is the safest time to close a 
temporary colostomy? is a difficult one to answer. 
Early closure is preferred by the patient as it reduces 
the period of ‘colostomy morbidity’ (Turnbull, 1958), 
and it may also have the advantage that the passage 
of formed faeces at an early stage gently dilates the 
anastomosis and prevents stenosis and stricture forma- 
tion (Devlin, 1973). However, the present results 
suggest that the safest time to close a colostomy is 


| ° | 
Results of colostomy cicssre 


3 months after definitive surgery, the major comrtica- 
tion rete being lowest at this time (3-1 per cent). A 
similar conclusion was reached by Knox et al. ( 1978 ), 
but they recommended that a delay of 2 months was 
sufficient in cases of carcinoma. No such relationship 
betweer disease process and safe time interval ccu d, 
however, be demonstrated in the present series. 
The selatively low incidence of failure when closere 
was performed within 4 weeks of definitive surgery 
compared with the subsequent 2 months was rot 
found in most other series. However, it*is interesting 
that in all 3 cases where leakage occurred and closere 
had been attempted within 4 weeks, the orig wal 
colostcmy was established at the time of defin tv 
surgery. Leakage did not occur when the TE MN 
was es:ablished some time before definitive surge v. 
Thomsen and Hawley (1972) reported 
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Siri a r 
findings and related these findings to the suggestion 







that a colostomy needed time for oedema, 
gestion, etc., to settle and for tissue planes to à 
themse:ves—-a feature that most surgeons ak 
recognize clinically. It may thus be safe to close é 
colostomy within a month of definitive surgery if & 
colostemy was established some time previously, fut 
in all o:ner cases it seems advisable to delay closure f 
3 montis. 
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A controlled trial of intraperitoneal noxytiolin 


in perforated appendicitis 


J. F. GURRY, D. W. KING, K. P. RUTTER AND B. N. BROOKE* 


* 

SUMMARY 

A controlled trial of intraperitoneal noxytiolin (Noxiflex) 
solution in patients with peritonitis due to perforated 
appendicitis is reported. No significant difference was 
found in the incidence of complications between the 
treated and a control group, raising doubts as to 
whether this substance is of value when used intra- 
peritoneally in peritonitis. 


Since 1970 the use of intraperitoneal noxytiolin has 
been advocated in peritonitis (Browne and Stoller, 
1970). However, the evidence for its value in this 
condition is conflicting, much of it being derived from 
uncontrolled studies. This paper reports the results of 
a controlled clinical trial in which intraperitoneal 
noxytiolin solution was used in peritonitis resulting 
from perforated appendicitis. 


Patients and methods 

Patients who were operated on as emergencies under 
the care of one of two surgical units at St George's 
Hospital, Tooting, and who were found to have 
perforated appendicitis with free, purulent, intra- 
peritoneal fluid were admitted to the trial. In all cases 
the appendix was removed in the routine manner with 
invagination of the stump, and the peritoneal cavity 
was sucked clear of the purulent fluid, a specimen of 
which was cultured for both aerobic and anaerobic 
organisms. The trial or control solution, prepared by 
the pharmacy department, was instilled into the 
peritoneal cavity and the wound immediately before 
closure. All wounds underwent primary closure and 
any patient requiring peritoneal or wound drainage 
was excluded from the trial. Antibiotics were not 
administered unless an indication arose postoperatively 
and their use was thought to be indicated by at least 
two of the four authors. 

The trial solution contained 2-5 g of noxytiolin 
powder dissolved in 100 ml of normal saline, and the 
control solution 100 ml of normal saline alone. Both 
solutions were in identically labelled numbered bottles 
kept under refrigeration and changed at least weekly 
by the pharmacy staff. A record was kept of the code 
number of the solution used in each case, and the code 
was not broken until the end of the trial. The post- 
operative course of the patient was followed carefully 
and a note made of any complication, particular 
attention being paid to the development of wound 
infection, the presence of a paralytic ileus requiring 
intravenous feeding for a period exceeding 72 hours 
and the total length of stay in hospital. 
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Results 

Altogether 29 patients were included in the trial, 15 
receiving intraperitoneal noxytiolin and a control 
group of 14 having normal saline. The groups were 
comparable for age and sex. The results are shown in 
Table I. A ‘long stay in hospital was arbitrarily 
defined as one of more than 10 days. The longest stay 
in the noxytiolin group was 26 days, the shortest 5 
days and the mean 14 days. In the control group the 
longest stay was 26 days, the shortest 7 days and the 
mean 12 days. 

Antibiotics were used in two control patients 
(persisting peritonitis and chest infection) and in one 
of the noxytiolin group (septicaemia). In the control 
group 2 patients developed what was thought to be à 
pelvic cellulitis, but this resolved without treatment. 
No other complications were found. 

There was no statistically. significant difference 
between the two groups in any of these criteria. 


Table 1: COMPLICATIONS 


Noxytiolin-treated 


group Control group 
No va No 7o 
Na. of cases 15 14 
Positive culture of 10 67 17 7| 
peritoneal fluid 
Wound infection 9 60 7 50 
Heus ^3 d 8 53 3 22 
“Long stay 10 67 6 43 
Total complications 27 16 
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Discussion 
Noxytiolin is oxymethylene methyl-thiourea, and its 
mode of action is uncertain; it is thought that after 
absorption by bacteria slow breakdown occurs intra- 
cellularly, liberating small quantities of formaldehyde. 
Browne and Stoller (1970) showed a significant 
reduction in the mortality of guinea-pigs with a 
bacterially induced peritonitis treated with intraperi- 
toneal noxytiolin. However, in a different animal 
model King et al. (1975) have shown that rabbits with 
peritonitis treated with intraperitoneal noxytiolin 
solution have done significantly worse than a control 
group. Browne and Stoller (1970) suggested that intra- 
peritoneal noxytiolin reduced the mortality and 
morbidity of faecal peritonitis in humans. Pickard 
(1972) claimed a similar decrease in the expected 
mortality and morbidity when noxytiolin was used to 





* Department of Surgery, St George's Hospital, Tooting, 
London. 


* 
irrigate the peritoneal cavity per- and postoperatively 
in patients with peritonitis. Both series were uncon- 
trolled and other factors such as the use of broad- 
spectrum antibiotics and irrigation of the peritoneal 
cavitv may have been responsible for the improved 
results. 

Stoker and Ellis (1971) instilled noxytiolin powder 
prophylactically into wounds following abdominal 
surgery and found an increased incidence of wound 
infections when compared with wounds in which 
ampicillin powder had been instilled. Calman et al. 
(1971) also reported a significantly increased wound 
infection rate when noxytiolin powder was instilled 
into the wound, comparing this with a group in whom 
aqueous Hibitane was used in a similar manner; 
there was no significant difference between the 
noxytiolin-treated group and a control one. In a 
controlled study Bird et al. (1971) showec no reduc- 
tion in wound infection following appendicectomy 
when noxytiolin powder was instilled into :he wound. 

Mackie et al. (1973) showed that ampici lin powder 
instilled into wounds was superior to ncxytiolin as 
regards wound sepsis in simple acute a»pendicitis, 
but that no significant benefit was conferred by either 
used topically in patients in whom the appendix had 
perforated. 

The present study showed no significant difference 
in the incidence of wound infection or other complica- 
tions between a group treated with intraperitoneal 
noxytiolin and a control group. The wourd infection 
rate in both groups was high (50-60 per cent), but 
compares with other series of perforated appendicitis 
(Kazarian et al., 1970; Mackie et al., 1973; Ackerman, 
1974; Gilmore and Martin, 1974). As in previous series 
this was the major complication and few others were 
noted. In most cases the length of stay in bospital was 
related to the healing of the wound. 

It was not the purpose of this paper to discuss the 
management of perforated appendicitis, but rather to 
see if intraperitoneal noxytiolin conferred any 
benefit; none could be found. However, with such a 
high wound infection rate, we now practise delayed 
primary wound closure, as suggested by Grosfeld and 
Solit (1968), as we consider that this will reduce the 
morbidity associated with this condition. 


Noxytiolin in perforated appenditiis 
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Manometric studies of anorectal disorders in infancy 
and childhood: an investigation of the physiopathology 


of continence and defaecation 
P. MEUNIER, P. MOLLARD AND M. JAUBERT DE BEAUJEU* 


SUMMARY 
Anorectal manometry was performed on 126 infants and 
children with anorectal disorders. In addition, 14 
normal children were studied. 

Pressure measurements were taken with two perfused 
open-tip catheters, The activity of the external and 
internal sphincters of the anus was also assessed. A 
latex balloon was used to distend the rectal ampulla 
with air. 

The following factors were particularly studied: 

The value of the basal pressure in the anal canal, 
which provides an estimation of sphincteric competence. 

The presence or absence of rectal internal sphincteric 
relaxation and rectal external sphincteric contraction, 
which are altered in certain neurological defects. 

The rectal sensitivity, which initiates the urge to 
defaecate. 

All the diseases which affect continence and defaeca- 
tion justify a manometric investigation. The results 
obtained in Hirschsprung’s disease, idiopathic constipa- 
tion, anal malformations and spina bifida are reported 
and discussed. 

The main interest of the manometric technique lies in 
the diagnosis of congenital megacolon, but constipation 
and the little investigated fields of anal imperforation 
and spina bifida are likely to be of great interest in 
future manometric studies. 


SINCE the classic experiments of Denny-Brown and 
Robertson (1935), the manometric procedure has been 
the most appropriate for the study of anorectal 
motility. More recently, Schuster et al. (1963) by 
introducing electromanometric techniques in the 
investigation of anorectal physiopathology consider- 
ably improved the method and results. This led 
Lawson and Nixon (1967) and Schnaufer et al. (1967) 
to diagnose Hirschsprung's disease manometrically, 
At the present time pressure measurements in ano- 
rectal disorders are part of routine investigations, and 
many authors perform them on adults as well as 
children. The following study reports the results of 
investigations in infants and children, and comple- 
ments previous results obtained for megacolon 
(Meunier, Mollard and Jaubert de Beaujeu, 1974). 


Patients and methods 

One hundred and twenty-six investigations were 
performed on children with anorectal disorders. The 
case distribution was as follows: 24 cases of Hirsch- 
sprung's disease (histologically demonstrated at the 
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time of surgical treatment of megacolon): 40 cases 
of idiopathic megarectum; 29 cases of constipa- 
tion or other disturbance of digestive motility; 13 
anorectal malformations following their surgical 
treatment, 5 of which were reinvestigated after a 
second surgical procedure; 15 cases of myelo- 
meningocele. In addition, anorectal motility was 
studied in 14 normal children. 

The procedure consisted of the measurement of anal 
pressures with perfused side-opening catheters. With 
this method the pressure ís simply measured by the 
resistance to flow of the perfused saline solution (0-9 
per cent saline with a flow of 0-1 ml min). Two 
PVC catheters (internal diameter 1-5 mm) with a side 
opening of 2 mm in length were used. The opening in 
the first catheter was placed on the anal margin to 
monitor the external striated sphincter. The opening 
of the second catheter was placed higher in the anal 
canal (1:5-2:5 cm from the anal margin) to measure 
the pressure of the smooth internal sphincter. Adjust- 
ment of the distance between the two openings was 
made by measuring the length of the sphincteric zone 
by taking a pressure profile, according to Hill et al. 
(1960). A latex balloon was introduced into the 
rectum 6-8 cm from the anal verge: its distension bv 
air reproduced the effect of a faecal bolus dropping 
into the rectal ampulla. This balloon was mounted on 
a Ch. 8 PVC catheter. 

Pressure measurements were made using apparatus 
manufactured by Hewlett-Packard  (electromano- 
meters 1280C, carrier amplifiers 8805B, thermal-tip 
recorder 7758A), 

With an open catheter the measured pressure 
depends on the sphincteric length. Thus, the striated 
external sphincter activity is not easy to obtain. This 
difficulty can be avoided by using a small latex balloon 
instead of the distal catheter to assess the external 
sphincter. However, water-filled balloons take up a 
large portion of the anal canal, and because of this the 
activity of both sphincters is reflected by the balloons, 
thus interfering with measurements (Fig. la). If a 
study of individual sphincter activity is desired, the 
open-tip catheter gives the best results (Fig. 15). 

This procedure necessitates a completely relaxed 
state for which the child's confidence and coopera- 
tion are essential. It is more convenient to perform 
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the procedufe on an empty rectum, and an enema 
the evening before may be required. If faecalomas 
are present, these should be evacuated a few days 
before the investigation. Occasionally, light sedation 
(Nembutal suppository 30-60 mg) is necessary in 
children under 4 years of age. Such sedation does not 
seem to modify anorectal motility, but it lessens 
conscious rectal sensitivity. It is, therefore, preferably 
avoided. 


Results 

in normal subjects the dilatation. of the rectum 
induced. relaxation. of the internal sphincter and a 
contraction of the external sphincter (Fig. 2). Fig. 2 
also shows that there is a proportional relationship 
between the volume of rectal distension and the 
amplitude of relaxation and contraction of the anal 
sphincters. The initiation of this twofold activity is 
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Fig. 1. Cough reflex recorded witha balloon probe (a) and 


open-tip catheters (5). In a, such activity, which is confined 
to the external sphincter, interferes with the recording of the 
internal sphincter. In b, this contraction does not impair the 
recording of the internal sphincter. 
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normally perceived as a poorly localized sensatiow of 
distensien. According to Bennett and Duthie (1964) 
the rectosphincteric relaxation permits a qualitative 
‘self-analysis’ of the rectal contents in the upper 
anal canal. The contraction of the strated sphincter 
then maintains the continence. 

In Hivschsprung's disease (24 cases) rectal interra 
sphincteric relaxation was found in 3 infants, even 
though aganglionosis was histologically demen- 
strated in each case. In the other 21 patients relaxa 





was not observed before or after surgical treatment 
of their megacolon. The internal sphincter 2s 
unaffected by the rectal distension, but the b rip 
of the external sphincter was conserved (Fig. 3a) — 
this disease the conscious rectal sensitivity is CXRERN- 
ated. Delatations, even of small volume (10-15 cm), 
produced distress in most cases. This Fypersensit 
has also been observed by Lawson and Nixon {T 
The probes with balloons utilized by several authers 
generally induce a schol result t, UNS [ipio fie 











deinen, Schnaufer et al (1967) . anc. Tobon et s ay 
(1968) attributed this pressure spike to an abnor vl 
response of the sphincter and considered it to be «n 
important part of the diagnosis, Schnaufer et al. 
believed that this pressure spike plays a part in tae 
obstructive syndrome, but the brevity of the phe- 
menon seems to go against such a role. According © 
Tobon et al, this response is an abnormal sympa- 
thetic rervous system reaction. In reality, were 
adrenergic endings than normal are found in tae 
aganglicnic portion of the gut (Gannon et al., I€623; 
Garrett et al, 1969), but the afferent pathwaes 
explaining this kind of response are not knows, 
Golighe- and Hughes (1951) observed that all rezsal 
sensitivizy is related to the pelvic nerves.and not totae 
hypogastric nerves. Sympathectomy does not modzy 
continerce and defaecation mechanisms. Furthermore, 
the sympathetic function of the interna! sphincter sed 
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Fig. 2. Rectal internal sphincteric inhibition and rectal external sphincteric contraction in a normal individua. 
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Fig. 3. Hirschsprung's disease. Recordings were obtained in 
a with open-tip catheters and in 5 with a balloon probe. 

In a, rectal distension does not modify the internal sphincter 
pressure. In 6, a rapid rise in pressure is observed on the 
internal sphincter recording. 


lower rectum seems to be automatic. Thus, an 
abnormal sympathetic response cannot be postulated 
if the afferent pathways do not exist. Fig. 3 shows 
that the result depends on the technique used. With 
an open catheter the internal sphincter generally is 
unaffected by rectal distension, whereas with balloon 
probes a contraction is observed. It is possible to 
attribute this ‘abnormal response’ to an artifact. 
Balloons, unlike catheters, do not allow entirely 
separate measurements of the individual activity of 
each sphincter. The observed spike is really due to the 
pressure rise in the external sphincter appearing on 
the recording of the internal sphincter. Furthermore, 
with balloon probes such a spike is frequently 
obtained before the normal relaxation of the internal 
sphincter (Fig. 4). 

In the cases of idiopathic megarectum and con- 
stipation (69 cases), theanorectal motility was normal, 
except for one case in which anorectal relaxation was 
not found. The presence of the anorectal inhibitory 
reflex usually found in such disease is the funda- 
mental element of the differential diagnosis from 
Hirschsprung's disease, and was reported simul- 
taneously by Lawson and Nixon (1967) and Schnaufer 
et al. (1967). 
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Fig. 4. Rectal sphincteric responses obtained with a balloon 
probe. A pressure spike is recorded before the norma! 
relaxation of the internal sphincter. 
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. Severe anorectal imperforation. Hypotonicity and 
areflexia are observed in the surgically managed anal canal. 


Fig. 5 


The study of rectal sensitivity is also of great 
importance. In the cases of idiopathic megarectum a 
large increase in the conscious sensitivity was often 
Observed. It seems that there is a relationship between 
this phenomenon and an attendant encopresis. 

In the cases of anal malformation (13 children) the 
nature of the results depended on the degree of the 
deficiency. In the high imperforations (Fig. 5) neither 
relaxation. nor contraction was obtained in the 
surgically managed anal canal. By contrast, in the 


lower imperfórations (in which the only deficiency is 
constituted by a defect in the junction of the anus to 
the perineal skin), complete anorectal reflex activity 
was easily obtained. In such cases the sphincteric 
structures with their own innervation are intact. In 
anorectal imperforations the basal pressure value 
helps to define the sphincteric competence. An anal 
pressure of less than 35 em of water constitutes an 
unfavourable manometric result. 

A rectal sensitivity threshold of above 50 ml of 
distension has a bad prognosis, whereas a low 
threshold (20-25 ml) has a favourable one, especially 
if anorectal inhibition is present. 

In the cases of spina bifida (Fig. 6) the anorectal 
relaxation was observed in all 15 infants and children, 
confirming the results of Arhan et al. (1972) and White 
et al. (1973). The external sphincter, however, was 
unaffected by rectal dilatation, even though the anal 
reflex was occasionally observed. The persistence of 
the inhibitory reflex in this congenital disease, which 
was also observed by Denny-Brown and Robertson 
(1935) in lesions of the conus medullaris, constitutes 
an argument in favour of the peripheral nature of this 
reflex. Meanwhile Shepherd and Wright (1968) 
obtained sphincteric relaxation by electrical stimula- 
tion of the sacral roots. Furthermore, this reflex 
disappears during spinal shock. These two facts 
imply medullary control of this activity. Anorectal 
inhibition is probably an intramural reflex linked 
with the digestive neurons, which is subjected to 
parasympathetic medullary modulation by pelvic 
nerves. 


Discussion 
Whilst anorectal manometry is of great theoretical 
and physiological interest, its medical value in the 
diagnosis of different diseases is variable and open 
to dispute. 

Digestive manometry in paediatrics is firmly 
rejected by Thillier and Combe (1972), who consider 
this technique to be dangerous and even to cause 
psychological disorders. In fact, the method seems to 
be perfectly harmless. None of our investigations 
produced complications and, to our knowledge, no 
accidents have been reported in the literature. As for 
psychological trauma, it is too early to evaluate this, 
but such disorders seem improbable. 

It is obvious that the main interest of manometric 
investigation rests with the diagnosis of Hirschsprung's 
disease; 74 per cent of all the procedures were 
required for confirming or excluding aganglionosis. 

Even though Schuster et al (1963) found an 
inhibitory reflex in 5 patients with congenital mega- 
colon, they now consider (Schnaufer et al, 1967; 
Tobon et al., 1968) that anorectal manometry is a 
better diagnostic tool than biopsy and rely completely 
on this technique. A similar reliance is also placed on 
this method by Arhan et al. (1972). On the other hand, 
Aaronson and Nixon (1972) obtained anorectal 
relaxation in 26 per cent of children with confirmed 
aganglicnosis. Our results showed relaxation in 3 
children with clinical and histologically confirmed 
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Fig. 6. Spina bifida. Anorectal inhibition is present. The 
external sphincter does not exhibit any significant contraciios. 





Hirschsprung's disease, and no inhibitory anorecta 
reflex in one infant who did not have aganglionosis. 
as demonstrated by the histology. Consequently, eur 
results contained a 4 per cent error. This percentage s 
lower than that reported by Aaronson and Nixa» 
(1972). However, their series was larger, consisting o 
267 cases, and they attributed the errors of the 
technique to movements of the probe or to the passage 
of faeces. This could have also occurred in our 3 error. 
in infants with. aganglionosis. However, 2 of these 
false results were obtained in low forms of the disease 
and with agitated infants, and it seems likely that the 
errors were due to an early displacement of the 
catheters. If the aganglionic zone is overshot, balloos 
distension induces a peristaltic mechanism which mar 
simulate sphincteric relaxation on a pressure recording 
accompanied by agitation. The absence of sphincteri« 
relaxation in an infant without aganglionosis cowic 
be explained by displacement of the probe, ar 
incompletely evacuated rectal ampulla or an abner. 
mally high reflex threshold (over 80 ml). In addition 
Howard and Nixon (1968) established that in the 
normal newborn baby the immaturity of the gangii- 
onic cells can account for the defect in relaxatior 
sometimes observed. [n spite of this, we have observec 
anorectal inhibition in several newborn babies, 2 of 
whom were premature. However, we agree come 
pletely with Howard and Nixon that the absence of 
the relaxation reflex cannot be considered as mean- 
ingful before the age of | or even 2 months. 

The possibility of error, whatever the cause, seems 
unquestionable. Thus, manometric diagnosis is not 
the ultimate method. If a difference exists between the 
clinical picture and manometry, a biopsy becomes 
indispensable. However, if the clinical investigation, 
the barium enema studies and the manometric findings 
are in agreement, a biopsy is unnecessary. The 
investigation of anorectal inhibition constitutes an 
important element in the diagnosis of Hirschsprung's 
disease. 
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In constipation and idiopathic megarectum, mano- 
metric investigation removes all suspicion of agan- 
glionosis and further permits a study of sphincteric 
competence and rectal sensitivity. In idiopathic 
megarectum the rectal wall is sometimes considerably 
dilated. Since a perfect adjustment exists between the 
conscious sensitivity receptors and the mural tension 
(Meunier, Mollard and Marechal, 1974), it is not 
surprising that there is a decrease of sensation with an 
often high rectal sensitivity threshold (from 60 to 
350 ml) in this disease. Meanwhile, it is easy to 
obtain sphincteric relaxation with a normal threshold 
(20+ 10 ml) in these children. The only difference 
from the normal individual is that this activity occurs 
without any sensation. The receptors in the rectal 
wall, described by Duthie and Gairns (1960), from 
which the inhibitory reflex is initiated, must function 
differently for these two different sensitivities. Thus, 
it becomes possible to explain the encopresis observed 
in these children, They often present a purely reflex 
evacuation, following the superficial lysis of their 
faecalomas. True defaecation, which is only initiated 
by rectal sensation, is much less frequent. 

Anorectal malformations, which constitute an 
important field for manometric investigation, have 
been studied less. The results of Scharli and Kiese- 
wetter (1969), of Taylor et al. (1973) and of 
Holschneider and Metzler (1974) showed a close 
correlation between the manometric findings and the 
possibility of continence. We studied only 13 cases, 
but the same relationship was observed. lt seems 
likely from such results that following surgery a 
manometric study would furnish an accurate assess- 
ment of the anorectal ability to provide satisfactory 
faecal continence or not. For Haberkorn et al. (1974), 
the manometric data are important in determining the 
anorectal status in children with severe malformations. 

Anorectal physiopathology in spina bifida is poorly 
understood. The results obtained in this disease (Fig. 
6) do not clearly explain the full extent and nature of 
the neurological damage. The decrease in basal tonus, 
constantly observed in the internal sphincter, is un- 
explained, if we admit, as according to Friedmann 
(1968), the alpha-adrenergic nature of the tonus in the 
smooth sphincter, and thus the adrenergic pathways 
are theoretically not affected by the congenital defect. 
This fact, coupled with the uncertainty concerning 
the pathways of the inhibition reflex, demands that 
the classic theories of sphincteric innervation be 
reconsidered. 

The decrease or absence of external sphincter 
response accounts for the incontinence observed 
when the abdominal pressure increases. However, 
there is no proof for Arhan and Faverdin's (1971) 
claim that in myelomeningocele there is a denervation 
of the striated musculature, because the anal reflex is 
sometimes present. Nevertheless, Ingberg and John- 
son (1963) demonstrated the absence of all electro- 
myographic activity in the external sphincter in 40 
per cent of the cases of spina bifida where an anal 
reflex was obtained. Such an observation indicates 
the inaccuracy of manometry for studying the external 
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sphincter activity. The electromyographic results of 
Chantraine et al. (1966) in spina bifida infants provide 
a better assessment of this sphincter, and possibly of 
the striated urethral sphincter as well. 

Unfortunately, there are very few data available 
concerning rectal sensation in myelomeningocele. 
Our results for this disease show, however, that the 
urge to void and the urge to defaecate are not 
necessarily paired. They may appear simultaneously 
or independently, in spite of the nervous pathways 
being described as identical for the urinary bladder 
and anorectum. 
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The hydraulic impedance of the lower limb: its 
relevance to the success of bypass operations for 


occlusion of the superficial femoral artery 
ED. CAVE, A. WALKER, G. P. NAYLOR AND D. CHARLESWORTH* 


SUMMARY 

Simultaneous measurements of pressure and flow 
waves were made in the course of 25 femoropopliteal 
bypass operations. From these measurements the 
hydraulic impedance of the arterial system in the lower 
limb was calculated. The values obtained were correlated 
with the results of the operations. Although recon- 
struction reduced the impedance we were unable to 
predict accurately the probable result of the operation 
on the basis of these measurements. The results suggest 
that success is more closely related to a good collateral 
circulation than to ‘run-off’. 


MANY previous attempts have been made to measure 
blood flow in the lower leg, but the results have had 
little influence on the selection of patients for recon- 
struction of the superficial femoral artery (Gaskell, 
1956; Lassen et al., 1963; Dahn, 1965; Strandness and 
Bell, 1965; Cutajar et al., 1971). When a patient has a 
superficial femoral artery occlusion the flow of blood 
through the proximal arteries is reduced and con- 
sequently flow in the lower leg is limited by this rather 
than by local conditions. In these circumstances it is 
not surprising that flow measured in the lower leg 
before reconstruction cannot be related to the out- 
come of a reconstruction. 

The flow in the lower leg is dependent upon the 
patency of the branches of the popliteal artery and 
flow through the proximal vessels. Thus, disease of 
the arteries in the lower leg could limit flow when 
conditions in the proximal arteries have been restored 
by a vein bypass graft. Measurements of the ratio of 
pressure to flow provide more information about the 
opposition to flow than measurements of flow alone 
(Delin and Ekestrom, 1965; Terry et al, 1970). If 
pulsatile pressure and flow are studied, even more 
information becomes available (Kouchoukos, 1967). 
Measurements of this type provide values for the 
opposition of the arterial system of the limb to flow 
which are still applicable when an increase in flow is 
demanded in exercise, The opposition to pulsatile 
fluid flow is termed ‘hydraulic impedance’ and may be 
calculated from pressure and flow waves recorded 
from the same site. 

Fig. | shows flow and pressure waves recorded from 
the common femoral artery. Complex wave forms like 
these can be broken down into a series of sine waves. 
The first sine wave (with a frequency equal to that of 
the complex wave) is called the fundamental com- 
ponent, and sine waves at multiples of this frequency 
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are termed harmonics. This mathematical technique is 
called Fourier analysis. The resulting sine waves are 
described by three variables: frequency, height or 
modulus and the position of the wave at a given point 
in time (the phase). 

The input impedance (Z) of a section of the arterial 
tree is defined as its resistance to oscillatory flow and 
may be represented by a modulus |Z| equal to the ratio 
of the modulus of pressure to the modulus of flow at 
each frequency, and an appropriate phase shift, The 
value of Z| will be determined by the area of cross- 
section and the volume elasticity of arteries distal to 
the point at which it is measured. The more rigid and 
narrow the arterial system, the higher will be the value 
of the input impedance. The input impedance is also 
changed by the presence of reflecting sites which 
produce peaks and troughs at frequencies specific to 
individual patients, 

We have studied the hydraulic impedance of the 
lower limb in the course of 25 femoropopliteal bypass 
grafts and have attempted to relate these measure- 
ments to the clinical results. 


Patients and methods 

The patients considered were free from severe aorto- 
iliac disease as revealed by arteriograms and Doppler 
ultrasound studies (Harris et al., 1974). They were thus 
assumed to have adequate ‘in-flow’. Pulsatile pressure 
and flow recordings were made in the common 
femoral artery at operation in 25 patients before and 
after the insertion of a vein bypass graft. In 12 patients 
measurements were made with the profunda artery 
both open and clamped. Simultaneous measurements 
were made in the popliteal artery in 11 patients. 

The measuring system is shown in Fig. 2. A well- 
fitting cuff type electromagnetic flow probe was placed 
on the common femoral artery and remained in the 
same place throughout. 

To measure blood flow in absolute terms it is 
necessary to calibrate the measuring system with 
the flow probe in situ. This is particularly true when 
the vessel is atheromatous and the walls thickened, the 
flow therefore being non-axisymmetric (Goldman 
et al., 1963; Wyatt, 1968). The procedures necessary to 
do this are acceptable in animal experiments where 
repetition is possible and time is not critical. In 
patients undergoing reconstructive surgery, and in 
particular when the graft has been inserted, clamping 
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the vessels and inserting a large needle may jeopardize 
the whole operation. For these reasons it was decided 
not to calibrate flow probes in situ but to use the 
calibrations supplied by the manufacturer. The flow 
values have been derived using these figures and the 
errors involved are clinically acceptable (Dedichen, 
1974). By ensuring that the flow probe remained in the 
same position throughout an operation it was possible 
to make comparative measurements with confidence. 

Pressure was recorded via a needle and fluid-filled 
catheter system connected to a strain gauge pressure 
transducer (Statham P23 Gb). The system was 
calibrated by mercury manometer and the frequency 
response determined by the transient or ‘pop’ test. Up 
to 10 Hz the amplitude response was within ? per cent 
and the phase lag was less than 8 degrees as determined 
from tables (Gabe, 1972). The signals were recorded 
and displayed on a multi-channel pen writer and 
oscilloscope. Pressure and flow signals were sampled 
simultaneously by a signal-averaging system and 
automatically stored in a digital memory. The 
sampling rate was adjusted to give about 100 samples 
per cardiac cycle. 

Sampling sweeps were triggered from the QRS 
complex of the electrocardiograph signal. The results 
of successive sweeps were added to the memory, 
thereby averaging the signals over a number of sweeps 
and eliminating random artefacts. Sixteen such sweeps 
of the incoming signals were made and satisfactory 
records transferred from the memory to magnetic 
tape. 

On each occasion electrical calibration signals were 
made first. The pressure transducers were then zeroed 
by hoicing the needles close to the vessel concerned. 
Flow zeros were obtained by occluding the vessel 
distally. Samples of the zero signals were made and 
recorded on the tape. The occlusion was released and 
the pressure needles inserted into the vessel at a 
measured distance from the flow probes. The traces 
were observed on the oscilloscope. When stable, the 
signals were sampled by the averager and recorded as 
before. The profunda femoris artery was occluded and 
signals again sampled and recorded. The pressure 
needles were removed and zero records repeated. The 
contents of the memory could be viewed in either 
analogue or digital form on the attached display at any 
stage in this process. 

Subsequently, records were recalled from the tape 
into the memory for manipulation and read-out. In 
this way the zero record was subtracted from the 
signal record to correct for zero level and any baseline 
drift. The contents of the memory were printed out and 
punched on to paper tape for analysis on a computer. 

Fourier analysis to 10 harmonics of the cardiac 
cycle was performed using a small laboratory com- 
puter system, since higher frequencies contribute little 
to actual pressure and flow signals (Gessner, 1972). 
The impedance modulus was derived by dividing the 
pressure modulus at each harmonic by the appropriate 
flow modulus. In erder to average impedance values 
at the same frequencies for all patients, straight line 
interpolation between harmonics was assumed. The 
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Fig. 1. Pressure and flow waves recorded frors the common 
femoral artery. 
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Fig. 2. System for recording pressure and flaw waveforms 
for impedance studies. 
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values at the interpolated frequencies were use «o 
calculate the arithmetic mean and standard deviacers 
at the integer frequencies 2-10 Hz. In many pateris 
the cardiac frequency and hence the fundamzesul 
harmonic were greater than | cycle per second (1 f 
Results were therefore studied in the range 2-16 bz. 









Results 
The impedance was calculated from pressure an 
mm Hg and flow in ml/min, giving impedance an 





Sixteen of the 25 patients having a f:moropopíteal 
vein bypass graft were symptom-free aed had a pren 
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Fig. 4. Input impedance in the common femoral artery after 
reconstruction. Symbols as in Fig. 3. 


vessel after an interval of 3 months. Patients in this 
group are referred to as successes. The graft occluded 
soon after the operation in 9 patients; these are 
termed failures. 

The mean input impedance at specific frequencies in 
the common femoral artery before reconstruction is 
shown for each group in Fig. 3 and is compared with 
that in 4 normal patients. (These measurements were 
made in the course of a Trendelenburg operation and 
informed consent was obtained.) In the 9 patients 
whose graft occluded, the mean impedance was higher 
than normal before operation. There was a significant 
difference between the mean impedance of the 
successes and failures (unpaired Student's ¢-test gives 
P « 0-05 at each frequency). 

Fig. 4 shows the common femoral impedance after 
reconstruction. In the patients who had a successful 
graft the impedance after operation did not differ 
significantly from that measured before operation. The 
mean impedance of the failures fell at the lower 
frequencies, but in 7 out of the 9 failures a peak was 
seen at frequencies above 8 Hz. The position of this 
peak varied from patient to patient but it is still 
apparent on the graph of mean frequencies. Again 
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measured with the profunda artery clamped. o- — -e. Means 
of all the patients before reconstruction; © . means of 
9 failures after reconstruction; = <, means i 16 
successes after reconstruction. This procedure was not 
performed in the asymptomatic patients. The difference 
between successes and failures is not significant. Note the 
scale change from Figs. 3 and 4. 
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Fig. 6. Input d nnd in the popliteal artery after 
reconstruction, . Means of 3 failures; 
means of 8 successes. Below 8 Hz the difference is not 
significant. 


e between successes 
vies gives P «0-05 


there was a significant differenc 
and failures (unpaired Student's 
at each frequency). 

The common femoral impedance measured with the 
profunda artery clamped is shown in Fig. S. The 
impedance fell dramatically from pre-reconstruction 
values in every patient but the difference after recon- 
struction between the successes and failures is not 
significant (unpaired Students r-test gives P>O-1 at 
each frequency) The impedance measured in the 
popliteal artery after operation is shown in Fig. 6. 
Owing to the difficulty of measuring at this site the 
number of patients is small and the results are 
inconclusive, showing no difference between successes 
and failures at lower frequencies but differences at 
higher frequencies. 


Discussion 
Previous attempts to measure ‘run-off’ before recon- 
structive surgery in terms of the flow of blood in the 


* 

lower leg have met with only limited success, and it 
has not been possible to predict accurately whether a 
bypass graft would work on the basis of any of these 
measurements. Attempts to relate intra-operative 
measurements of mean flow to the clinical result have 
produced conflicting results (Cappelen and Hall, 1967; 
Little et al., 1968; Mundth et al., 1969; Bernhard et al., 
1971: Cotton et al, 1972; Terry et al., 1972). 

Flow through arteries takes place as a result of the 
transitory differential pressure produced by the pulse 
wave travelling in vessels with elastic walls. Measure- 
ments of flow and pressure are thus interrelated. It is 
suggested that the resistance to pulsatile flow may bea 
more useful measurement, since if all the branches of 
the popliteal artery are severely obstructed by 
atheroma the resistance to forward flow will be high, 
and in these circumstances ‘run-off may be a critical 
factor in determining the clinical success of a bypass 
graft (Terry et al., 1970). 

Pressure and flow wave forms have a complex 
shape with only minor variations from wave to wave, 
as shown in Fig. |. The pressure waveform has a 
considerable steady component and a transient rise in 
systole. The normal flow waveform has a small steady 
component with a large increase in systole and low or 
even reversed flow in diastole. Disease or thrombus in 
an artery may partially obstruct it, producing marked 
changes in both the pressure and flow patterns 
(Kouchoukos, 1967; Cotton et al., 1972). 

The input impedance of a section of the arterial tree 
describes the relationship between oscillatory pressure 
and flow at the proximal end of the section and is a 
parameter of the distal arterial svstem alone. It may be 
represented by a modulus with an appropriate phase, 
at each component frequency, derived from recordings 
of pressure and flow waveforms by Fourier analysis. 
This method has been used to calculate the input 
impedance of vascular beds in both animals and man 
(Patel et al., 1963; Gabe et al., 1964; O' Rourke and 
Taylor, 1966, 1967; Mills et al., 1970; Westerhof et al., 
1973). The assumptions and limitations of this 
technique have been discussed in detail by Attinger 
et al. (1966), Westerhof and Noordergraaf (1970) and 
Gessner (1972). In the work described here the input 
impedance of the lower limb was compared with the 
clinical result of a femoropopliteal bypass graft. 
Clinical success was defined as relief of symptoms, 
whilst patency of the graft was assessed by palpation 
and by Doppler-shifted ultrasound. Patients who had 
any procedure other than a simple femoropopliteal 
vein bypass graft were excluded. 

There is a significant difference between the mean 
common femoral input impedance (measured before 
reconstruction) of the patients who had a successful 
reconstruction and those whose grafts failed (Fig. 3). 
The standard deviation is large and it is not possible to 
predict from the preoperative measurements into 
which group a patient will fall. 

After reconstruction, the mean values in the group 
who had a successful reconstruction were similar to 
those measured before and differed only minimally 
from normal, as shown in Fig. 4. The common femoral 
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impedance in the group of patients whose grafts Suled 
was recuced at low frequencies by the "econstructicn, 
but in a large number a peak was apparent at heger 
frequencies. Although the difference besween successes 
and failures after reconstruction was [ess apparent it 
was stil significant. It was argued tha: the difleserme 
between these two groups might be enhancec if 
the profunda artery was clamped so that onis tse 
impedance of the reconstructed segment anc ts 
lower eg was measured. Fig, 5 shews that rf 
the profunda clamped a bypass around a biex 
superficial femoral artery lowered the common fen 
impedance considerably, but it was no jonger poss: 
to distinguish successes from failures. 

Reconstructions which are satisfactory in themselyes 
but associated with severe disease of the profasea 
circulation are ineffective, possibly because they fr «c 
restore normal haemodynamic conditions in tse 
common femoral artery. 

The mpedance measured in the poplzeal artery wes 
about four times that in the commen femora, -s 
shown in Fig. 6. Measurements in the popliteal à tv 
failed to differentiate between successes and failases. 
The peak appearing at the higher frequencies: s 
difficult to substantiate on the evidence of 3 patient, 
measurements at this site proving beth difficut =o 
make and inconclusive. 







































Conclusions 

|t appears that the success of saphenoas vein byzui.s 
grafting of the superficial femoral arwery is reas 
more to a good collateral circulation than it is to poc 
‘run-off. 

In the presence of an obstructed superficial fenscrs 
artery, measurement of impedance im the commen 
femoral and popliteal arteries cannot be usce © 
predict the outcome of a reconstructive operation. 














References 

ATTINGER E. D., ANNE A. and MCDONALD D. A. (1369) 
Use of Fourier series for the analysis of biologie] 
sysiems. Biophys. J. 6, 291—304. 

BERNHARD V. E., ASHMORE C. S, RODGERS R. E, zi] 
EVANS w. E. (1971) Operative blood flav ri 
femoral-popliteal and femoral-tibbal grafts icr 
lower extremity ischemia. Arche Surg. Wha, 
595-599, 

CAPPELEN C. and HALL K. v. (1967) Electromagset 
blood flowmetry in clinical surgery. Acta Cki. 
Scand. (Suppl. 368), pp. 3-27. 

COTTON L. T., ROBERTS V. C. and CAVE F, D. (1377) 
Value of the electromagnetic flowmeter in arteriz 
reconstruction. In: ROBERTS v. c. (ed.) Bazi 
Flow Measurement. London, Sectos, p. 107. 

CUTAJAR C, L., BROWN N. J. G. and MARSTON A, (137) 
Muscle blood-flow studies by the technet um 
(*"7Te) clearance technique in normal subges 
and in patients with intermittent claudicat er. 
Br. J. Surg. 58, 532-537. 

DAHN 1. (1965) On clinical use of venous occlu: ioa 
plethysmography of calf. H. Resusts in patiesi 
with arterial disease. Acta Chir. Scard. 136, 61-75, 






















F. D. Cave et al. ° 


DEDICHEN H. (1974) Measurement of arterial blood 
flow during surgery. Acta Chir. Scand. 140, 
363--369. 

DELIN A. and EKESTROM s. (1965) Evaluation of 
reconstructive surgery for arterial stenoses from 
intraoperative determinations of flow, pressure 
and resistance, Acta Chir. Scand, 130, 35-41. 

GABE I. T. (1972) Pressure measurement in experimental 
physiology. In: BERGEL D. H. (ed.) Cardiovascular 
Fluid Dynamics, Vol. I. London, Academic, 
p. ll. e 

GABE I. T., KARNELL J., PORJE I. G. and RUDEWALD B. 
(1964) The measurement of input impedance and 
apparent phase velocity in the human aorta. 
Acta Physiol. Scand. 61, 73-84. 

GASKELL P. (1956) The rate of blood flow in the foot 
and calf before and after reconstruction by arterial 
grafting of an occluded main artery to the lower 
limb. Cin. Sci. 15, 259-269, 

GESSNER U. (1972) Vascular input impedance. In: 
BERGEL D. H. (ed.) Cardiovascular Fluid Dynamics, 
Vol. I. London, Academic, p. 315. 

GOLDMAN S. C., MARPLE N. B. and SCOLNIK w. L. (1963) 
Effects of flow profile on electromagnetic 
flowmeter accuracy. J. Appl. Physiol. 18, 652-657. 

HARRIS P. L., TAYLOR L., CAVE F. D. and CHARLESWORTH 
p. (1974) The relationship between Doppler 
ultrasound assessment and angiography in 
occlusive arterial disease of the lower limbs. Surg. 
Gynecol, Obstet. 138, 911-915. 

KOUCHOUKOS N, T. (1967) Pulsatile blood flow patterns 
in femoropopliteal venous bypass grafts. Surg. 
Forum 18, 192-193, 

LASSEN N. A. HOEDT-RASMUSSEN K., LINDBJERG L, 
PEDERSEN F. and MUNCK 0. (1963) Muscle blood 
flow determined by use of Xenon!'?. Scand, J. 
Clin. Lab. Invest. 15 (Suppl. 76), 61. 

LITTLE J. M., SHEIL A. G. R., LOEWENTHAL J. and 
GOODMAN A. H, (1968) Prognostic value of intra- 
operative blood-flow measurements in femoro- 
popliteal bypass grafts. Lancet 2, 648-651. 


412 


e 

MILLS C. J., GABE I. T., GAULT J. H., MASON D. T., ROSS J., 
BRAUNWALD E. and SHILLINGFORD J. P. (1970) 
Pressure-flow relationships and vascular im- 
pedance in man. Cardiovasc. Res. 4, 405-417. 

MUNDTH E. C., DARLING R. C., MORAN J. M., BUCKLEY 
M. A, LINTON R. R. and AUSTEN w. G. (1969) 
Quantitative correlation of distal arterial outflow 
and patency of femoropopliteal reversed sa- 
phenous vein graft with intraoperative flow and 
pressure measurements. Surgery 65, 197—206. 

OROURKE M. G. and TAYLOR M. G. (1966) Vascular 
impedance of the femoral bed. Circulation Res. 
18, 126-139. 

OROURKE M. G. and TAYLOR M. G. (1967) Input 
impedance of the systemic circulation. Circulation 
Res. 20, 365-380. 

PATEL D. L, DE FREITAS F. M. and FRY D. L. (1963) 
Hydraulic input impedance to aorta and pulmon- 
ary artery in dogs. J. Appl. Physiol. 18, 134—140. 

STRANDNESS D. E. jun. and BELL J. w. (1965) Peripheral 
vascular disease: diagnosis and objective evalu- 
ation using a mercury strain gauge. Ann. Surg. 
101 (Suppl. 3), 31. 

TERRY H. J., ALLAN J. S. and TAYLOR G. w. (1970) The 
effect of adding lumbar sympathectomy to 
reconstructive arterial surgery in the lower limb. 
Br. J. Surg. 57, 51—55. 

TERRY H. J., ALLAN J. S, and TAYLOR G. w. (1972) The 
relationship between blood-flow and failure of 
femoropopliteal reconstructive arterial surgery. 
Br. J. Surg. 89, 549—551. 

WESTERHOF N., ELZINGA G. and VAN DEN BOS G. C. 
(1973) Influence of central and peripheral changes 
on the hydraulic input impedance of the systemic 
arterial tree. Med. Biol. Eng. 11, 710-723. 

WESTERHOF N. and NOORDERGRAAF A. (1970) Errors 
in the measurement of hydraulic input impedance. 
J. Biomech. 3, 351—356. 

WYATT D. G. (1968) Dependence of electromagnetic 
flowmeter sensitivity upon encircled media. Phys. 
Med. Biol. 13, 529-534, 


Br. J. Surg. Vole 63 (1976) 41216 


Impedance plethysmography: evaluation of a 
simplified system of electrodes for the measurement 
of blood flow in the lower limb 


I. G. SCHRAIBMAN, D. MOTT, G. P. NAYLOR AND D. CHARLESWORTH * 


SUMMARY 

Venous occlusion plethysmography was used to measure 
the flow of blood into the lower limbs of 30 normal 
volunteers, An impedance plethysmograph, | using 
disposable point electrodes, was compared with a 
mercury in Silastic strain gauge plethysmograph in 20 


subjects. The effect of changes in the configuration of 


the point electrodes was studied in 10 subjects. Im- 
pedance plethysmography was shewn to be reproducible, 
and one particular configuration of point electrodes was 
shown to be superior te the others. 


THE measurement of change in the electrical im- 
pedance cf a limb has been advocated as a reliable 
non-invasive technique of deriving the volume flow of 
blood into the limb (Nyboer, 1970). In a previous 
investigation (Schraibman et al., 1975) we measured 
volume flow in normal legs with a mercury in Silastic 
strain gauge and an impedance plethysmograph 
simultaneously. There was a good correlation between 
the two methods but there was a quantitative dis- 
crepancy, which we attributed to the use of band 
electrodes which encircled the limb. In the present 
study we have compared the results obtained using 
disposable point electrodes with those obtained using 
band electrodes, and we have investigated the effect of 
changes in the configuration of the point electrodes. 


Patients 

In 30 volunteers the flow of blood in the lower limb 
was measured by venous occlusion plethysmography 
using two different transducers simultaneously. These 
were a mercury in Silastic strain gauge and an im- 
pedance plethysmograph; the impedance plethysmo- 
graph was connected to band electrodes and then to 
point electrodes. In the first group, comprising 
20 subjects, the strain gauge, band electrodes and two 
configurations of point electrodes were used, and in 
the second, comprising 10 subjects, the strain gauge 
was compared with four arrangements of point 
electrodes. 


Methods 

Impedance plethysmography 

A tetrapolar system was used, the electrodes being 
either four stainless steel bands in upper and lower 
pairs, as previously described, or four disposable 
cardiograph electrodes (Dracard). Two electrodes 
supplied a constant current of | mA at 33 kHz, while 
the other two electrodes passed the potential difference 


41 





that this created to a rheograph (Siemens Dire... 
Rheograph 933, modified for dc. output. 
instrument converted the detected voltage into « 
corresponding impedance, the value o^ which we 
displayed on a meter and as an analog signal wh 
was recorced on a pen writer (Smith's Servoscribe Ex. 
The analog signal was calibrated electrically withexs 
reference :o the subject by means of & calibratios 
switch on the machine which substituted a 50-ohr> 
resistance instead of the patient and ther varied the 
by sh ohm. 
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Fig. 1, Block d. agram of the apparatus showing the 
connections to the gauge and the electrodes and the position 
of the pressure cuff, 








The strain gauge plethysmograph was made in the 
Regional Physics Laboratory, Manchester, and 
consisted of a mercury in Silastic strain gauge con- 
nected via a Wheatstone bridge to a d.c. amp'fier. The 
signal was recorded by a second ink recorder (Servo- 
scribe IS). Calibration was by a screw thread on the 
gauge, two turns of which increased or decreased the 
length of the gauge by |I mm. A simplified block 
diagram of the apparatus is shown in Fig, L 


Procedure 

Each subject's leg was elevated for 10 minutes before 
measurements were made. The impedance electrodes 
were applied as described above, Where point 
electrodes were being compared with band electrodes. 
the latter were removed and the former placed at the 
same level on the limb; where only point electrodes 
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Fig. 2. The various arrangements of point electrodes for impedance measurement, coded as F= front B= back. 
Table 1: RATIO OF dZidC IN 20 NORMAL LEGS Table If RATIO OF dZ/dC IN 10 NORMAL LEGS 
USING BAND ELECTRODES OR POINT FOR FOUR DIFFERENT POSITIONS OF POINT 
ELECTRODES IN POSITIONS FFFF AND FFBB ELECTRODES 
Electrode Members of Members of 
a cnt oR NER electrode pairs electrode pairs 
Subject Band ELE? FFB adjacent separated 
l 1-98 1-88 1-97 Subject FFF} FFBRB FBBF FBFB 
2 0-65 1-07 1-13 | ECC OE DEMO C CMM | 
3 0-32 0-83 0-39 21 1-78 1:59 224 2-00 
: mi ^» a 2: 0-95 1-04 1-28 1-31 
4 1-02 0-96 115 - : diis 
x AV A a 2 1:05 1-07 1-8] 1-78 
5 1-48 1-34 1-09 | : | 
: Te »* dn 24 0-76 1-01 I-44 1-21 
sea pes divin 23 0-78 (61 0-97 0-79 
7 Oss 0-58 0-46 : i es 
s Hes o os 27 071 1-91 2-37 2-26 
10 0-80 1-13 1-02 28 as 2-60 ro dA 
i 0-97 [-55 Pc 29 1-10 1-29 2-02 1-90 
12 0-75 0-76 C NC PENES CLONE NN ONES AN 
13 0-98 1-14 1-69 Mean L2 1:336 1-805 1-799 
id 1-33 135 1-09 s.d. 0-40 0-55 0-65 0-80 
15 0-68 O83 0-81 ?5 s.d. of mean 36 41 36 44 
16 0-75 0-89 0-85 ip EE AU IS DIS UR MUS al 
a e ‘ ee ne were used, these (7 in number) were all applied 
19 1-44 LIG 1.24 initially to the skin and different measurements made 
20 1-40 I-18 1-03 by changing electrical connections to give the configur- 
| Meam — —— — 099 — 108: 09;  àtionsshownin Fig. 2. Thee strain gauge was not moved 
s.d. 0-384 0-375 0-34 during the course of an experiment. Where electrodes 
vo S.d. of mean 38 35 35 were adjacent, they were spaced at least 2cm apart. 
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The venous occlusion cuff was applied around the 
lower thigh. The surface temperature of the feet was 
monitored by a hand-held skin thermometer (Light 
Lab. model 2A); the pulse rate and room temperature 
were recorded before and during the experiment. The 
tests were conducted in an unmodified clinical 
laboratory, the ambient temperature of which varied 
from 22 to 25 C. As sweating does not occur at 
temperatures of less than 26 °C (Hertzman, 1959) it is 
unlikely that there was a significant shunt across the 
surface of the skin. 

Blood flow was derived from the mean of 6 
inflations. The circumference of the calf at the site of 
the mercury strain gauge was measured after both 
methods had been calibrated. 


Calculations 

Results were expressed as a ratio of the percentage 
change in impedance, dZ, to the percentage change in 
circumference, dC, that is dZ/dC. 


E Sx 100 
«20x BxZ 


where S is the slope of impedance trace after venous 
occlusion expressed in divisions/min, sig is the cali- 
bration resistance, B the height of calibration 
deflection in chart divisions and Z the original limb 
impedance. 


dZ 


S x 100, 


C = 
a AXC 





where § is the slope of the strain gauge trace after 
venous occlusion expressed in divisions/min, A the 
calibration deflection in chart divisions corresponding 
to a I-mm shortening of the gauge and C the limb 
circumference in mm. 


Results 

The results are presented as the ratio dZ/dC in three 
different categories depending on the electrode 
arrangement for impedance measurement, viz.: 

1. Where band electrodes were used. 

2. Where point electrodes were used such that the 
input and measuring electrodes of each pair were 
adjacent (F F F F and F F B B, Fig. 2). 

3. Where point electrodes were used such that the 
input and measuring electrodes of each pair were on 
opposite sides of the limb (F BF B and FBBF, 
Fig. 2». 

Band electrodes and point electrodes in positions 
FFFF and FF B B were used sequentiaily in the 
first 20 subjects and these results are shown in Table 1. 
There was a ratio of approximately 1 : | in all three 
situations (0-997, 1-08 and 0-97 respectively). The 
comparison of dZ/dC for bands with position F FF F 
and bands with FF B B is significant in both cases 
(r = 0782, P = 0:0001, and r= 07535, P = 0-0003 
respectively), indicating that point electrodes can 
replace band electrodes. 

The results in the second group of 10 subiects in 
whom dZ/dC was compared for four different 
configurations of point electrodes are shown in 


Impedahce plethysmograpi» 


Mean dZjdC, electrodes adjacent 





G i 2 3 


Mean dZ/dC, electrodes separated 


Fig. 3. Graph of fractional change in impedance/fractional 
change in circumference for two types of electrode 
configuration, viz. electrodes adjacent (F F F F and 

FF BB) versus electrodes separated (F B BF and F BF £i. 


Table Ii. Where input and sensing electrodes w 
adjacent, i.e. FF FF and F F B B, the mean ranca 
1-12 anc 1:336 were less than when electrode pairs were 
on opposite sides of the leg, ie. F BF Band F B 5 £, 
ratios of 1:799 and 1-805 respectively. The results ‘cr 
the first two positions have been aggregated und 
compared with the aggregated results for the seco] 
two positions, as shown in Fig. 3. The correlation 
coefficient is 0910 (P= 00005), showing the close 
relationship between the two types of point electseca 
placing. 

Position F B BF yields the highest mean ratie cf 
impedamce change to circumference change with Es 
scatter about the mean, and this was adopted as «bz 
standard positioning of point electrodes. 
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Discussion 

The aim of this study was to validate impedance 
plethysmography as a non-invasive means of measu - 
ing bloed flow in the limbs. The technique is straighy - 
forward and can be used by non-medical persongce., 
for example cardiograph technicians. 

We have shown that percentage change in dqr- 
pedance is related linearly to percentage change = 
circumference of the limb. Disposable point electrodes 
give results of at least the same order quantitative'y ss 
the band electrodes, and quantitatively greater in fx» 
configurations, F B B F and F B F B, where the inset 
and recording electrodes of each pair are separated. 
The latter two arrangements were introduced ater 
computation of the isopotential lines depicting the 
potential gradients in the limb segmerts, as showr n 
Fig. 4. For the band electrodes (Fig. 4a) the lines ave 
almost parallel so that the site of application is aet 
critical. For the point electrodes, however, the im«s 
are not parallel (Figs. 45, c); if electrodes are sited 
where lines converge, a small difference in position 
could affect potential gradient. In the second greup 
(10 patients) the recording electrodes were placed aia 
divergence of the lines so that small variations = 
position would be less critical (F B BF and 7 BFE). 
Besides being simpler to apply, the results have es 
scatter than those with band electrodes. 


aes 


I. G. Schraibman ef al. 


Fig. 4. Computer simulation of potential distribution 

within the limb with polarizing electrodes. The input 
electrodes are shown as circles, sensing electrodes as arrows. 
a, The band electrode configuration. 5, Solid arrows indicate 
FF FF configuration, dotted arrows F B B F configuration. 
c, Solid arrows indicate F F B B configuration, dotted 
arrows F B F B configuration. The figures (in mV) refer to 
the adjacent isopotential lines. 
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Whitney (1953) has shown that the middle of three 
strain gauges measures greater volume flow than those 
on either side, owing to restriction of expansion by the 
proximal and distal gauges. When a strain gauge was 
placed between the encircling bands of the original 
electrodes, strain gauge measurements were greater 
than when point electrodes were used, presumably 
because the latter do not restrict expansion. 

Percentage change in area is twice the percentage 
change in circumference; if it is assumed that no 
change in length occurs (Whitney, 1953) this is 
equivalent to a change in volume. The ratios obtained 
in positions F B B F(1-805 : 1) and F BF B(1-799 : 1) 
approximate to twice the change in circumference, 
The residual difference may well be due to a small 
change in length; it would require very little longitudi- 
nal movement of the skin to produce this order of 
difference. 

It has been demonstrated that volume blood flow 
is related to impedance change. The latter can be 
measured conveniently with disposable point elec- 
trodes, and based on our results the position F B B F 
yields quantitatively better results with less scatter 
than any other configuration of electrodes. Įm- 
pedance  plethysmography using this simplified 
technique and unsophisticated apparatus may be 
useful in the assessment of patients with peripheral 
vascular disease, in particular when measuring the 
progress of the disease and monitoring the effects of 
vascular reconstruction. 
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Carcinoma in a long-standing pharyngeal diverticulum 


ERIC M. NANSON* 


SUMMARY 

A brief review of carcinomas arising in pharyngeal 
diverticula is given. An 80-year-old patient is described 
who has survived 3 vears after operative removal of a 


diverticulum containing a carcinoma. The seriousness of. 


the condition is shown by the mortality rate which has 
been reported as 65 per cent within 2 vears. 


CARCINOMA developing in a pharyngeal diverticulum 
is not à common occurrence. In 1969 Wychulis et al. 
reviewed the subject and found 17 cases in the 
literature, and they added 3 more from the records of 
the Mayo Clinic. In the same vear Pierce and Johnson 
reported another case, so that 21 cases had been 
described in the literature up to that time. The first 
description was by Sparks in 1933. 

The striking feature of most of these patients was 
that they had had their diverticulum for a long time 
and consequently were elderly. All the patients were 
over 60 vears of age. The clues to the development of 
malignancy are: (a) the dysphagia gets rapidly worse 
and changes its nature; (5) there may be some bloody 
mucus regurgitated from the pouch; (c) there is 
increasing weight loss. Apart from (5), viz. bloody 
mucus, these symptoms may be due to progressive 
enlargement of the pouch. The obvious deduction is 
that the complication can be obviated if the patient 
has his diverticulum removed soon after it develops. 


Case report 

Mr G. V. M. was 80 years of age. He was alert mentally but 
was obviously ill and had lost weight. He had a 20-vear history 
of cervical dysphagia. Fifteen years previously he had been 
operated on for a pharyngeal pouch, but the operation was not 
successful in so far as the dvsphagia had persisted. Ten vears 
ago he had seen a specialist who had a barium swallow per- 
formed which showed a pharyngeal diverticulum. but this 
specialist had advised against operation. Since then the patient 
had maintained his status quo. 

He could eat meat provided that it was finely ground up. 
However, 2 weeks before admission on 30 March 1972 the 
dysphagia had become much worse, he had difficulty swallow- 
ing any fluids and his saliva was drooling out of his mouth at 
times. He was aspirating saliva and pouch contents into his 
larynx, causing him to have severe spasms of coughing. He was 
cachectic and had lost 3 kg in weight in 2 months. Examination 
of the left side of the neck showed the transverse scar from the 
operation 15 vears ago. 

A barium meal examination at this time showed a large 
pharyngea. pouch (Fig. b); very little barium entered the 
oesophagus and a considerable amount spilled over into the 
larynx and was aspirated into the lungs (Fig. 2). 

Accordinglv, 6 days later an operation of diverticulectomy 
and division of the cricopharyngeus muscle was carried out 
through à transverse incision in the right side of the neck. A 
large recurrent pouch 5 cm in length was removed without 
much difficulty in spite of the previous operation. There was a 
grossly thickened cricopharyngeus muscle and this was divided. 
An adequate lumen to the oesophagus was assured bv closing 


the neck of the pouch over a No. 34F Hurst mercury werghtesi 
bougie temporarily introduced into the oesephagus by the 
anaesthetst. 

The pathology report described a sac measuring 5 «4 cr. 
with a normal external appearance, but the mucosa inside wos 
ulcerated and roughened, and histologically this showed 
typical squamous cell carcinoma (Figs. 3, 4. Tumour wip 
present ir. lymphatic vessels, and a Iymphoevtic infiltrate 
was present. 

Postoperativelv the patient made a rapid recovery. He 
now been followed up for 3 years. He has mo dysphagia c 
evidence ef recurrence and he has gained 5 Kg in weight. He 
continues to deal in real estate and over the sast 12 months. 
has made $200,000 from these activities. 
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Comment 

The use o? a Hurst bougie described above is advocates 
(Barichello and Nanson, 1970) because :t is à mean 
of ensurmg that the correct amount of the diverticula: 
pouch i removed, and consequently no undue 
narrowing of the oesophagus is procuced in the 
region of the diverticular neck, nor is aay redundas 
mucosa left from which a recurrence may arise 
Furthermore, the bougie provides a firm obec 
against which the cricopharyngeus muscle may M 
palpated to determine whether a myotomy is needec 
as an associated procedure. The Hurst baugie is with 
drawn br the anaesthetist and no nasogsstric feeding 
tube is required. Indeed, such a feeding tebe is contra. 
indicated because: (a) the patients are frequentis 
elderly and such tubes tend to predispose to ches: 
infections; (b) patients are swallowing their salve 
within a ‘ew hours of operation and continue to do sc 
thereafter; (c) a nasogastric tube tends to generate 
excess salivary secretion; (d) such a tube provokes 
repeated swallowing; (e) the suture line is strongest 
when it is just completed and tends to be temporaris. 
weaker at the 5-7-day period postoperatively at the 
time when feeding tubes are usually removed. For al 
these reasons the author does not use feeding tubes ir 
oesophageal surgery. 

Some comment is also required coscerning the 
advocacy of excision of a pouch rather than the use 
of the Dohlman method (1951), which censists of the 
division bv endoscopic diathermy of the membranous 
and muscular ridge between the pouch behind and tbe 
oesophagus in front. This procedure has Deer 
enthusiaszically espoused by Harrison, who in 193€ 
reported its use by Dohlman 100 times ir 39 patients. 
This, however, indicates that the initiel diathermy 
division may need to be repeated two or three times 
to achieve the desired relief of symptoms. Further- 
more, it leaves the pouch in situ, and ia 1969 Juby 
* Department of Surgery, School of Medicine, University ef 
Auckland, Auckland, New Zealand. 


Eric M. Nanson 
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Fig. 1. Barium swallow film showing a large pharyngeal 
diverticulum with barium spilling over into the trachea. 





Fig. 2. Barium swallow film demonstrating the diverticulum 
with extensive spilling over of barium into the tracheo- 
bronchial tree. 


described a patient who had had a Dohlman pro- 
cedure performed 6 times, who 7 years subsequently 


developed a carcinoma in the residual pouch and who 
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Fig. 3. Photomicrograph of a roughened area of the wall of 
the diverticulum showing a typical infiltrating squamous cell 
carcinoma. (x 24.) 





Fig. 4. Photomicrograph of the area of the advancing edge 
of the squamous cell carcinoma outlined by the black square 
in Fig. 3. Numerous atypical cells and mitotic figures are 
visible. (x 110.) 


died from a recurrence 3 months after it was excised. 
Furthermore, it is a difficult procedure requiring a 
high degree of endoscopic skill and special instruments 
if Dohlman's recommended method is followed. By 
contrast, excision of the pouch is a simple sound 
surgical procedure which is definitive and well 
tolerated by the patient at any age, with low morbidity 
and mortality (Barichello and Nanson, 1970). 

The elderly man described here had a 20-year 
history of dysphagia due to a pharyngeal pouch. His 
operation 15 years ago was unsuccessful because the 
surgeon had failed to eliminate the cause of the 


diverticulum by doing a cricopharyngeal myotomy. A 
second specialist advised wrongly against further 
surgery because he thought that the patient was too 
old to tolerate it, Ten years later he had to have an 
operation because of extreme dysphagia and he 
tolerated this without any difficulty. However, at this 
time an occult carcinoma was found in the pouch. 

This case indicates that no patient is too ill or too 
frail to stand excision of a pharyngeal pouch, because 
it is a simple non-shocking procedure and the con- 
dition cannot improve—it can only get worse, with 
the problems of starvation and aspiration pneumonitis 
as the uitimate outcome. 


Discussion 

Carcinoma is a rare complication of a pharyngeal 
diverticulum. Wychulis et al. (1969) reported that 
between 1930 and 1968, 961 surgical cases of pharyn- 
geal diverticula were seen at the Mayo Clinic and 
only 3 cases of carcinoma in a diverticulum occurred 
in the gzroup—-an incidence of 0-31 per cnt. 

However, though rare, it is a serious complication, 
In the 20 cases from the literature cited by Wychulis 
et al. 13 are known to have died of the disease within 
2 years of its diagnosis—a mortality rate of 65 per 
cent. Of the remaining 7 cases, none had been followed 
up for longer than 17 months, 3 had not been followed 


+ 
Carcinoma in a phdryngead diverticulum 


up and 2 were reported to be carcinoma in sifu, 49 
that the true mortality may be even higher. Therefore. 
early excision of a pharyngeal diverticulum vel 
eliminate this serious hazard. 
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Reviews and notices of books 


Fundamentals of Operating Room Nursing 
Shirley M. Brooks, Portland. Oregon. 250 < 175 mm. Pp. 184 : 
vili. Hlustratedt. 1975. London: Kimpton. £3-50, 


Tuis book has set out with the clear purpose of defining a series 
of objectives for nurses who want to acquire theoretical and 
practical skills in the operating theatre, with the additional 
aim of describing the factual needs required to achieve the 
objectives, and with the hope that much of the material can be 
presented in illustrated form. ft is a credit to the author that 
she has thus gone a long way towards codifying and explaining 
operating room procedures, and anyone, be he or she nurse, 
surgeon or technician, will find something of value here. 
Unfortunately, the text, illustrations. and references are 
exclusively transatlantic. Further. the illustrations are very 
variable; some, particularly line drawings, are extremely good, 
but others, mainly photographs, are hazy, uninformative or 
both. The book, which is cheap and otherwise well produced, 
would prove useful as a framework around which to build a 
personal course of teaching. Anyone who does so can profit 
from the author's methods, but should make a new list of 
objectives which might well include much more on the effective 
ergonomic positioning and inter-relationship of the operating 
team which is unfortunately not mentioned here. 

H. A. F. DUDLEY 


Diverticular Disease of the Colon 


illustrations. 1973. London: Heinemann. £6°25. 


DIVERTICULAR disease is the commonest pathological con- 
dition of the colon in the Western, so-called civilized, world. 
The pathogenesis, diagnosis, complications and management 
of colonic diverticula are therefore subjects of the greatest 
interest to a wide spectrum of the profession. Mr Painter, 
whose investigations have done so much to elucidate the 
aetiology of this condition, has produced a clearly written and 
well-illustrated monograph which, as Norman Tanner states 
in the Foreword, is ‘perhaps the most outstanding study of 
colonic diverticulosis and diverticulitis since the classic work 
of Harold Edwards, and has brought our knowledge of it up 
to date’. 

Considerable emphasis is rightly placed upon the physiology 
of the large bowel, the clinical features and investigations 
(with an important section by Louis Kreel on the radiology of 
the disease) and on its incidence and epidemiology. There ts a 
full discussion of the serious complications of diverticula and 
their management and an interesting contribution by Michael 
Reilly on the technique of surgical myotomy. Elsewhere 
details of surgical management are kept to a minimum, but 
basic principles of treatment are ably discussed and wise 
advice given on the difficult problems presented by perforation 
and massive haemorrhage. 

As one might expect from the well-known interests of the 
author, there is a fascinating account of the relationship of the 
distribution of the disease to the removal of plant, and 
especially cereal, fibre from the modern over-refined diet. The 
author considers that colonic diverticula represent a preventable 
deficiency disease which can be remedied by the adoption of a 
fibre-rich diet. The final chapter discusses the possible relation- 
ships between low-fibre diet and the ‘irritable bowel’ syndrome, 
varicose veins, piles, bowel cancer, atheroma and the other 
diseases of civilized man. 

This is a book which will appeal to everyone concerned with 
and interested in this common and fascinating condition. 

HAROLD ELLIS 
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A Synopsis of Surgical Anatomy 

Edited D. J. du Plessis, Johannesburg. Eleventh edition. 184 = 
121 mm. Pp. 898, with 779 illustrations. 1973. Bristol: Wright. 
t7. 

THe first edition of this classic by Lee McGregor of 
Johannesburg appeared in 1932 and this distinguished surgeon 
saw it through ten editions and numerous reprints. Following 
his sudden death. Professor du Plessis took over the revision of 
the latest edition. The format remains unchanged: a series of 
short essays, each complete in itself, divided into two sections, 
dealing with the anatomy of the normal and of the abnormal 
respectively. There is no attempt at presenting a systematic 
anatomy in competition with the standard works already 
available for this, but rather a wide spectrum of interesting 
practical topies is considered, ranging over the whole body and 
every surgical discipline, from the significance to the clinician 
of the layers of the scalp down to the anatomy of amputation 
of the toes. Numerous references are given to important surgical 
and anatomical publications for further reading. The text is 
illustrated by numerous simple line drawings, but. as often 
happens in long-established publications, some of these are 
becoming rather worn and this could be remedied in future 
printings, 

This is a book which will introduce the medical student to 
the practical value of anatomy. will greatly assist the surgical 
trainee working for the primary FRCS and will continue to be 
a stimulus to the practising surgeon. 

HAROLD ELLIS 


Recent Trends in Cardiovascular and Thoracic Surgery 
Edited Joseph B. Borman, Jerusalem. 255 x 180 mm. Pp. 222. 
Hlustrated. 1975. New York: Grune & Stratton. $17.50. 


ANYONE who has been involved in the production of a multi- 
author book must be aware of the enormous amount of work 
which has been done by the editor, Joseph Borman, of this 
book. 

in many ways, it is much more difficult to produce a book 
with eminent authors, for such people are usually very busy. 
have little concept of time and have a very fixed style. It is 
interesting, therefore, that the editor has managed to make this 
a reasonably up-to-date volume and yet to have many of the 
best people contributing. Knowing the effort that has gone into 
such a book it is churlish to be critical, but this is the reviewer's 
task. The main criticism is of the title, which perhaps does it 
less than justice. "Recent trends’ includes what are almost 
historical reviews, such as Lord Brock’s fascinating analysis of 
his closed mitral valvotomy results, although none could 
quarrel with Lord Brock’s conclusion that mitral valvotomy is 
indeed one of the great operations of surgery. This should be 
contrasted with the relatively experimental procedure (none 
the worse for its originality) described by Ben Milstein for the 
treatment of intractable peptic stricture of the oesophagus, 
which is a series of only 10 patients, the longest survival being 
only 3 years. In between these two examples lies a fascinating 
review of the revascularization of the myocardium by Arthur 
Weinberg. In the reviewer's opinion a better title for the book 
would have been an 'An overview of some aspects of left 
ventricular and thoracic surgery’. 

This is a good book, a good read and one which every 
surgeon who expects to enter the chest should read. It is 
relatively expensive. but the production of the book is first 
Chass. 

D. LONGMORE 
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Pitman Medical : 





PRINCIPLES OF 
THYROID SURGERY 


JOHN M. BEAUGIÉ, BSc, MS, FRCS 


"This book is a model of its kind. It has the merit 
Of simplicity of style and lucidity of expression 
which, quite apart from its content, singles it out 
as distinctive. Amidst the bewildering panorama 
of biochemical and isotopic procedures, Mr 
Beaugié keeps his feet on the ground and insists 
that all objective investigations be interpreted in 
the light of the clinical picture.... This one-man 
book deserves praise; it reflects Mr Beaugié’s own 
and his teachers sound views, and compresses 
within 225 pages a mass of carefully sifted inform- 
ation of value to surgeon, physician and patho- 
logist alike in a highly readable form refreshingly 
free from jargon =- TAe Lancet 

"... can be recommended to any surgeon em- 
barking on the thyroid field and will be a boon to 
the surgical registrar. Not least it is most attrac- 
tively printed and generously — illustrated. — 
British Medical Journal 


225 pages Illustrated £7.00 net 
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Edited by H.B. HOLDEN, MB, BS, FRCS, DLO 


Since the advent of modern versatile equipment, 
cryosurgery has become an accepted technique in 
a wide range of situations, The contributors to 
this book are distinguished surgeons with experi- 
ence of cryosurgery in their own specialist fields 
viz, - Urology - Gynaecology - Neurosurgery - 
Ophthalmology - Tumours of the Head and Neck 
- Non-neoplastic conditions of the Throat and 
Nose - General Surgery. Sir James Fraser con- 
tributes a chapter on the history and development 
of cryosurgery, and there is a special contribution 
on the principles of cryosurgical engineering. The 
book is a thoroughly practical approach to the 
various techniques, and a valuable compendium 
for any surgeon wishing to use cryosurgery. 


176 pages illustrated £5.00 net 


THE LUMBAR SPINE 
AND BACK PAIN 


Edited by MALCOLM JAYSON, MD, MRCP 


A collection of 19 original contributions from 
acknowledged experts, dealing with the whole 
problem of back pain. Covers-—terminology, the 
anatomy of the spine, nerve receptors, structure 
and function of the intervertebral disc, diagnosis 
of back pain, theoretical analysis of the mech- 
anical properties of the intervertebral disc, the 
properties of collagen, biomechanical changes in 
disc tissue, lumbar disc degeneration and its 
relation to symptoms. theories of the patho- 


genesis of disc prolapse, the value of various- 


methods of treatment, rehabilitation of back 
injuries, surgery in disc disease, studies of back 
pain and rheumatism in industry. 


Ready May 1976 £12.00 net 
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summarizes diagnosis and treatment is unique to this 
series. 
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contained, comprehensive reference source. 
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This manual is intended as a comprehensive guide to 
the diagnosis and management of those endocrine dis- 
eases encountered by the general surgeon. Operations 
on the pituitary gland are, therefore, specifically ex- 
cluded. It should be most useful to the wide range of 
physicians who deal with surgically correctable 
disorders. 

Individual operative steps are illustrated in full color, 
with specific figure legends on facing pages. The 
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a new dimension im surgical illustration by providing 
greater realism anc allowing accent of important 
features. 
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13 patients 
(25 0%) 
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1 Trapnell, J.E. et al. (1974) British Journal of Surgery, 61,177 
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on the understanding that they are contributed to 
this journal only, and that articles and their illustra- 
tions become the property of the Journal unless the 
authors state, before publication, that they reserve the 
right to themselves. Each article should be accom- 
panied by an adequate summary, suitable for publi- 
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protected. 
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As colour illustrations are expensive to reproduce, 
authors may be asked to make a contribution towards 
the cost. Drawings should be in a finished state suit- 
able for reproduction. Any lettering should be large 


* 

enough to withstand a reduction in size; sans serif 
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Tables should be typed on separate sheets of paper 
accompanying the manuscript. They should hare an 
identify ng number and a short descriptive heacieg. 
All illustrations and tables must be reserred to Pi Se 
text. 








PRESENTATION OF STATISTICS 

Authors are reminded that with the frequent use of 
statistical analysis in biological writing of all kires it 
is desirable that: 

a. The methods section of a paper should cowan 
a mention of any statistical technique used. I^ t^e 
methoc is new or unfamiliar either a reference shed 
be given or a description included as a orief appe tix. 

b. If alternative techniques could have been apecisd 
to the data, a short justification of the methed is 
often appropriate. 

c. In clinical trials the confidence or solerance Lets 
of the results should be quoted, particularly when 
formal statistical significance at the 5 per cent levels 
only jus: reached. 

d. Abbreviations for statistical terms should feBcw 
those used in Documenta Geigy Scentific Tels, 
7th edition, 1970. 





REFERENCES 

The citation of references should follew the pac een 
shown in the Reference Citation Recommenda sas 
issued by the Medical Section of the Library Assia- 
tion. Copies of these recommendatioas can be oo- 
tained from the Secretary, Medical Section, Tse 
Library Association, 7 Ridgmount Street, Loaden 
WCIE 7AE. 

The name of the author and the date of publiczsen 
are giver in the text; the list of works cited is px at 
the end of the article, arranged in alphabetical c ser 
of authors names. When references te two or more 
works br the same author are listed, they are arra wed 
in chrocological order. Where there are more :azn 
two authors these may be indicated in tae text cite Hon 
by the werds ‘et al.’, following the name ef the prine: psal 
author; on the rare occasions when ths may leac «© 
confusion, the text citation should name as mary «f 
the collaborating authors as are necessary to ideal y 
the work cited. When several works published by the 
same author(s) in the same year are cited, they shou 
be distinguished by the letters a, b, c, etc, placed 
immedia:ely after the date. 














In the list of works cited each reference to a journal 
article should give, in the order indicated, the names 
and initials of all authors, the year of publication (in 
parentheses), the title of the paper, the name of the 
journal (abbreviated), the volume number (in heavy 
type arabic numerals) and the numbers of the first and 
last pages of the article. Abbreviations for journal 
titles should be those adopted by Index Medicus since 
January 1971; where no abbreviation is given by Index 
Medicus the journal title should be left in full and the 
publishers vill provide a suitable abbreviation. A 
reference to a book should give, in order, the names and 
initials of all authors, compilers or editors, the date of 
publication (in parentheses), the title of the book, the 
edition number (if other than first), the place of publi- 
cation, the publisher's name, and, where appropriate, 
the number(s) of the page(s) referred to. A reference 
to a contribution to a book should give, in order, the 
names and initials of all authors of the contribution, 
the date of publication (in parentheses) and the title 
of the contribution; then, after the word ‘In:’, there 
should follow the name(s) and initial(s) of the author(s) 
etc. of the book, the title of the book, the edition 
number (if other than first), the place of publication, 
the publisher's name and the numbers of the first and 
last pages of the contribution. 

litles of papers and books should be given in the 
original language, with titles in Cyrillic and Greek 
alphabets transliterated. 

Only in papers in which many and frequent references 
have to be made should the items be numbered; the 
numbers may then be inserted in the text without 
interrupting it with a list of names and dates. 
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been shown to provide adequate perfusions 
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urine flow at low and moderate dosage 
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Blood pressure Hypotension due to 
inadequate cardiac output can be managed 
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Prognosis is better in patients whose blood 
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Effect of plastic skin and wound drapes on the 
density of bacteria in operation wounds 


*D. RAAHAVE 


SUMMARY 
Operation wounds were sampled quantitatively by the 


velvet pad rinse technique to determine the effect of 


impervious plastic skin and wound drapes on the density 
of bacteria. 
A controlled trial (clean operations) revealed no 


significant difference between the bacterial density of 


hernioiomy wounds for which the skin had been covered 
with adhesive plastic drapes, and the bacterial density 
of wounds in which skin drapes had not been used. The 
bacterial density in the wounds did not differ signifi- 
cantly from that on the adjacent skin; beth densities 
were slightly higher at the end of operation than at 


the beginning. Within the operation wound, sites of 


low bacterial density were close to sites with a high 
density. Staphylococcus epidermidis predominated, while 
Staphylococcus aureus occurred. only once; intestinal 
species were not isolated. 

In another controlled trial (potentially contaminated 
operations) plastic wound drapes gave an equally high 
reduction in bacterial density before closure of laparo- 
tomy wounds after either truncal vagotomy and pyloro- 
plasty or gastric and colorectal operations. The 
reduction in the density of intestinal species was close to 


100 per cent and did not differ significantly from that of 


x-haemolytic streptococci, the density of this species 
being significantly more reduced than that of staphylo- 
cocci, diphtheroids and bacilli. 

It is concluded that plastic skin drapes were without 
influence on the species and density of bacteria in 
operation wounds. Plastic wound drapes, on the other 
hand, considerably reduced not only exogenous but in 
particular endogenous bacteria, which otherwise would 
have remained in the operation wounds. 


ADVANCES in medical technology have provided 
aseptic barrier materials of plastic which are 
impervious to bacteria (Artz et al., 1960; Pace, 1960; 
Jacobs et al., 1963). In consequence, reports have 
advocated the use of skin and wound drapes to 
reduce the bacterial contamination of operation 
wounds and hence the incidence of postoperative 
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wound sepsis (Shepherd and Kinmonth, 1962; Cele 
and Bernard, 1967; Hughes and Moynihan, 1969. 
However, recent studies have shown that the we 
of a plastic adhesive drape on the sain does re 
significantly influence the number of bacteria in 
operation wound (Lilly et al., 1970; Raahave 1947 
or reduce the frequency of wound sepss significar 
(Maxwell et al, 1969; Paskin and .erner, 19 
Jackson et al., 1971; Cruse and Foord, 1973). 

Controversy has arisen over the value of the varners 
plastic drapes which are placed in a laparotoew 
wound to cover the cut surfaces during operati 
Harrower (1968) claimed wound drapes to be effec 
in minimizing the incidence and severity of wore! 
sepsis after abdominal operations, while Alexaneer 
Wiliams et al. (1972) were unable te confirm 
after operations involving opening the alimentery 
tract. In a preliminary communication plastic wouac 
drapes have been reported to reduce the number: of 
enteric bacteria in potentially contaminated operat: 
(Raahave, 1974b). 

Although the ultimate purpose of surgical drapes i 
to prevent postoperative wound infection, Tais 
criterion must be considered rather Insensitive in 
evaluation, since the presence of bacteria, althea 
necessary, is only one of five majer contribusen 
factors in the development of wound sepsis (Davies 
et al, 1971). Surgical drapes are designed to « 
bacteria access to an operation wound or at least tc 
reduce their numbers. This hypothesis has been tes ed 
in the present controlled trials. Operation wossds 
have been sampled quantitatively by the velvet sad 
rinse technique to determine the effecis of plastics«in 
and wound drapes on the density of 5acteria. 



















































Patients and methods 
The plastic skin drape used was Steri- 
(Minnesota Mining & Manufacturing Co.). This was 
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D. Raahave 


Table I: DETAILS OF PATIENTS AND SAMPLES IN 
SKIN DRAPE SERIES 
Group 


Skin drape Control 


Sex 
Male 8 7 
Female Ü t 
Age (yr) 
Range 22-84 20-64 
Median AS 58 
Samples 
First stage of operation 
Wound » 35 31 
Skin 30* 2I 
Second stage of operation 
Wound 36 32 
Skin 25% 28 
Disinfection 33 27 
Controls 20 19 
* Samples from the surface of skin drape. 
Table H: COMPARISON OF BACTERIAL DENSITY 


IN WOUNDS AND ON ADJACENT SKIN 


Skin drape group Control group 


AY HH Pn eei e e m et er rar rara ra P Ner e a e a Pa E beet ere a re ee A my A pen ee ee 





First stage Second stage First stage Second stage 
W S* W $* W S W S 
ia 28-1 90-0 0-6 8-9 0-0 
34-4 ivi 4:4 0-8 4-4 4-4 26-1 3:1 
0-8 TR u 34 31 108-3 
18-3 6 13:1 5-0 ]4-2 0-8 389 7.8 
EN! 2-5 0-6 9:4 16:5 16:9 1-3 3-0 
3d 8-0 8-6 2:6 3-9 6-1 2:8 1-9 
6l 45 23:6 2-5 0-8 1-9 
51-9 0-4 145-9 0-9 1-4 NE 8-9 1-4 
Median bacterial density 7 
4-6 2-5 10-4 2:6 4:2 3.1 6-0 3+] 


Median bacterial density with 9575 confidence limits for 
Staph. epidermidis 

22 Ld 7:7 1-9 1-8 2-8 2:5 1-9 

3 0: 3— 

16:1 1-7 18-9 6:7 
Results given as viable counts = IO7*/cm? wound, 
W zz wound; S = skin. 

* Skin covered with drape. 


applied firmly to the dry skin of the operation site 
after preoperative disinfection and was incised when 
surgery was started. The patients (Table 1) were 
undergoing hernial repair and were chosen consecu- 
tively for the trial. The allocation to either the trial or 
the control group was at random, and was designed 
to include equal numbers in each group after a total 
of 16 operations. 

Vi-Drape (Parke Davis & Co.) was the impervious 
plastic wound drape tested. On entering the peritoneal 
cavity the drape was inserted into the wound by side- 
ways compression of the flexible ring around the 
central hole. When released, the ring expanded to its 
circular shape against the abdominal wall, and the 
drape was drawn taut laterally and secured to 
ordinary skin towels. The patients were under- 
going laparotomy associated with an alimentary tract 
procedure. The operations were truncal vagotomy 
and pyloroplasty for duodenal ulcer or gastric and 
colorectal operations for gastric ulcer and carcinoma, 
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e 
and colorectal resections, usually for malignancy or 
inflammatory disease of the bowel; patients who had 
an ileostomy or colostomy were not included. The 
trials of skin and wound drapes were run concurrently, 
patients in the latter trial having the skin drape 
applied in addition. 

All the patients were operated on in uniformly 
equipped theatres. The preoperative preparation of 
the operation site took place immediately before 
operation. The skin was cleaned with aqueous 
cetrimide 0-15 w/v per cent and chlorhexidine 0-015 
w/v per cent (Savion) for 3 minutes and then disin- 
fected with 0-5 w/v per cent alcoholic chlorhexidine 
(Hibitane), applied twice (Raahave, 1973; Nielsen et 
al., 1975). All the operating theatre personnel followed 
the usual routine in wearing sterile gowns, caps and 
masks, and scrubbed with E-Z-Scrub. 

The bowel was not prepared preoperatively with 
antibiotics, and prophylactic antibiotics were not 
administered. The author followed the postoperative 
clinical course and inspected the wounds until final 
healing. During this period any therapy including 
administration of antibiotics was according to the 
judgement of the surgeon concerned. 


Bacteriological sampling and culturing techniques 
The velvet pad rinse technique (Raahave, 1975) was 
used for sampling the wounds in both trials. The pads 
were made of velvet, 2-0 x 4-5 cm, glued to aluminium 
foil by a water- and heat-resistant adhesive, UHU 
(UHU-Werk, H.V.M. Fischer). The foil was extended 
at both ends, allowing the pad to be handled without 
touching the velvet. The pads were heat-sterilized in 
Medi-Plast bags and moistened with 0-9 per cent 
sodium chloride before use. 

In the skin drape trial, samples were taken from the 
wound and adjacent skin (or drape) after incision 
(first stage sample) and again at the end of operation 
(second stage sample). In the wound drape trial a 
second stage sample was taken from the surface of the 
drape after the surgeon had completed the operation 
on the alimentary tract, followed by sampling of the 
operation wound itself after the wound drape had 
been removed by the surgeon without touching the 
wound. At every stage of the operation, sampling 
consisted of a series of adjacent velvet pad imprints 
from the wound, skin or drape, the individual sampling 
site. being. numbered. unambiguously, ie. right or 
upper side, site 1, 2, 3, ...; left or lower side, site I, 
Il, 1H, .... As high a proportion of the wound was 
sampled as possible, the remaining unsampled area 
being less than one velvet pad on each side. The 
efficiency of the disinfection of the operation site was 
checked by sampling along the line of proposed 
INCISION, 

After sampling, each velvet pad was transferred to 
a 300-ml Erlenmyer flask with 9 ml 0-9 per cent sterile 
sodium chloride and delivered immediately to the 
laboratory. On arrival the flask with its contents was 
agitated mechanically for 10 minutes, and then the 
fluid was centrifuged at 3000 rev/min for 30 minutes. 
The supernatant was removed and the deposit 
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resuspenced and finally plated on to horse blood agar. 
Viable counts were obtained after aerobic incubation 
at 37°C for 48 hours and identifications were made 
according to standard methods. 

AM the samples were taken under strictly aseptic 
precautions and artificial contamination of the 
procedures was examined by including control 
samples; these were velvet pads which were taken 
through all the sampling procedures and laboratory 
handling except for contact with the sampling site. If 
not damaged, the velvet pads were cleaned and 
sterilized for re-use. 

The efficiency of the sampling technique has 
recently been evaluated experimentally (Raahave, 
1975), when a median recovery rate of 61 per cent 
was found. 


Statistical methods 

The velvet pad rinse technique permits a quantitative 
expression of the degree of bacterial contamination, 
the viable counts of each agar plate being the yield of 
one velvet pad. The index used was the bacterial 
density: viable counts (v.c.) divided by the area of 
wound sampled, denoted for convenience às v.c. x 
I0-!/em?, for a single wound or a single species at a 
given stage of operation. The two trials differed, in 
that unpaired data were collected for the evaluation 
of the skin drape (two groups of patients) while paired 
data were obtained in studying the influence of the 
wound drape, the patient being his own control. The 
reducticn in bacterial density resulting from the use 
of the wound drape was calculated from the bacterial 
density on the wound drape in proportion to the same 
density plus the density in the wound under the 
drape, multiplied by 100 to give a percentage. The 
data were processed in a computer and clinically 
relevant comparisons were made by distribution- 
free statistical tests of significance (Bradley, 1968), 
because these do not involve any assumption that the 
distribution from which the samples are drawn at 
random. is normal. 


Results 


Skin drapes 
Table I shows the number of samples collected and 
Table 1! the initial (first stage) and final (second stage) 
bacterial densities for the individual wounds during 
hernial repair. There was no statistically significant 
difference in the bacterial densities of the wounds and 
of adjacent skin of patients with or without adhesive 
skin drapes for the first and second stages of the 
operation respectively (P > 0-05, Mann-Whitney test). 
In both series the median densities of bacteria in the 
wound and on the skin were with one exception 
slightly but not significantly higher at the end of the 
operation than at the beginning (P> 0-05, Wilcoxon 
test). Comparison between the density on the skin and 
in the wound showed no statistically. significant 
differences in either group for first and second stages 
respectively (P > 0-05, Wilcoxon). 

The viable counts within the wounds differed from 
site to site: from 0 to 212 (skin drape group) and 156 
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Table HI: DETAILS OF PATIENTS AND SAMPLES IN 
WOUND DRAPE SERIES 


Truncal vagotomy 
and pyloroplasty 
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Sex 


Male B B 
Female 2 7 
Age (yr) 
Range 25-76 27-74 
Median 49 60 
Samples : 
Wound drape 78 130 
Wound 81 128 
Controls 18 27 
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(control group) at the first stage of operation, and 
from 0 te 465 (skin drape group) and 83 (contro! group) 
at the second stage. An analysis of variance showed 
the distribution of bacteria between the wound sites 
to be purely a matter of chance (P» 0-05, Kruskali- 
Wallis) for both series and stages of operation. The 
total numbers of bacteria introduced into the hernio- 
tomy wounds during operation were estimated by 
addition of viable counts of the first and secend 
stages. This inoculum ranged from 5 to 1068 in patients 
treated with skin drapes, and from 10 to 302 in the 
controls, and no statistically significant difference was 
found (P > 0:05). 

The bacteria isolated included large numbers of 
Staphylococcus epidermidis, and analysis of the species 
density showed exactly the same patterns as for the 
total density (P» 0-05). Small numbers of diph- 
theroids, Micrecoccus spp., Bacillus spp. and Neisseria 
spp. were identified from early and late samples in 
both series, whereas Staphylococcus aureus was found 
in only one wound in the skin drape group. Intestinal 
species were not isolated. 

The samples included for checking preoperative 
disinfection and artificial contamination showed only 
Occasional growth, and in no case indicated rejection 
of a patient from the trial. Wound sepsis was not 
observed in any patient. 


Wound drapes 

Table ill shows the number of samples obtained 
from the wound drapes and wounds immediately 
before closure in operations on the alimentary tract. 
The wound drapes were found to reduce the bacterial 
density of the wounds of patients undergoing either 
truncal vagotomy and pyloroplasty or gastric and 
colorectal operations (Table IV). The operations 
differed, in that a higher density of bacteria was feund 
on both the drapes and in the wounds after gastric 
and colorectal operations than after vagotomy and 
pyloroplasty. The viable counts also varied from site 
to site, being 0-108 on the drapes after vagotomy and 
pyloroplasty, and 0-495 after gastric and colorectal 
operations, while viable counts on the wound sites 
ranged from 0 to 39 in the former group and from 0 
to 416 in the latter group. These viable counts were 
shown to be randomly distributed throughou: the 
sites in both types of operation. The density of bacteria 
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Table IV: REDUCTION IN BACTERIAL DENSITY AT 
CLOSURE OF LAPAROTOMY WOUNDS 


Truncal vagotomy and Gastric and colorectal 











pyloroplasty operations 

Wound Reduc- Wound Reduc- 
drape Wound tion (?,) drape Wound tion (75) 

78 0-0} 100-0 6-4 Iud 84-7 

3-9 33 54.2 18 2-8 39.1 

EL 9-3 56:1 39 1-9 67.2 

1-3 1-3 50:0 2-8 6:5 30-1 

K-2 8.2 50-0 4-7 15:4 23.4 

(6 e3 31-6 140-7 63-4 67.3 

0-2 1-9 9-5 13-6 20.1 40-4 

BER 5.2 68.9 6:4 2 60-4 

DA 12-8 36-0 14:9 4-3 77-6 

2:4 4-9 32.9 8:3 34.3 19-5 

43-0 8-7 83-2 48-3 31-6 60-5 

4-1 5.2 44 | 4-8 16:3 247 

25.9 8:0 76-4 l-i 1-7 39-3 

21-9 5-9 78-8 

20:6 10:6 66-0 

[8-3 83.3 18:0 

9-8 14-2 40-8 

§3-2 16:1 76-8 

Median with 95°. confidence limits 

7.2 5:2 50-0 9-] 12-4 50-6 

1-3-15 p3-82. 32-9-68-9 47-183 42-163 30-1-67.2 


Results given as viable counts = 10-7 '/cm? wound. 
For calculation of reduction, see Statistical methods. 


Table V: REDUCTION IN BACTERIAL DENSITY AT 
ADJACENT SITES AT CLOSURE OF LAPAROTOMY 
WOUNDS 

Median reduction in bacterial density (55) 


Met t m A PAARE SE EP Mee rera i t ttti ABBA NI P AH ed hr rar ir a S rrr m a t 


Truncal vagotomy Gastric and colorectal 


Wound site and pyloroplasty operations 
i 233 61-8 
2 333 30-0 
3 50-9 75-0 
4 89-5 33-3 
i 7pbá4d 48-0 
f 333 707 
iH 46-5 i53 
IV 36:4 20-9 


For definition of wound site, «ee text. 


Table VI: REDUCTION IN DENSITY OF VARIOUS 
SPECIES OF BACTERIA AT CLOSURE. OF 
LAPAROTOMY WOUNDS 

Median reduction in 


Organism bacterial density (75) 
Intestinal* 96-5 
z-haemolytic 8R-U 

streptococci 
Staph. aureus 65-3 
Diphtherotds a ha 
Staph. epidermidis 50:0 
Bacillus spp. 40-0 
Micrococcus spp. 23:0 

104 


Neisseria spp. 
* Intestinal: Escherichia coli, Strept. faecalis, Proteus spp. and 
K. pneumoniae. 


on adjacent sites was reduced to a varying degree 
(Table V). 

The reduction in the median density of various 
species resulting from the use of wound drapes is 
shown in Table VI. There were no significant differ- 
ences in the reduction in density between Staph. 
epidermidis, Staph. aureus, diphtheroids and Bacillus 
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spp. (P> 0-05, Kruskall-Wallis), these species being 
significantly more reduced than Neisseria spp. (P< 
0-05, Mann-Whitney). The reduction in the density of 
intestinal species did not differ from that of z-haemo- 
lytic streptococci (P> 0-05, Mann-Whitney), these 
species being significantly more reduced than the 
staphylococci, diphtheroids and bacilli (P<0-01, 
Kruskall--Wallis). 

Growth among the control samples occurred only 
infrequently, almost exclusively of Staph. epidermidis 
(never by intestinal species), and none of the patients 
was excluded from the trial for this reason. 

One patient discharged pus from a septic wound 
after vagotomy and pyloroplasty. Klebsiella pneu- 
moniae was isolated, and this species had also been 
sampled peroperatively before closure of the wound; 
otherwise no infection developed. 


Discussion 

Skin drapes 

The median bacterial density determined twice in 
herniotomy wounds by the velvet pad rinse technique 
was higher, though not significantly so, when skin 
drapes were applied than when they were not used. 
It may be inferred from this that plastic skin drapes 
possess no ability to reduce the numbers of bacteria 
in the operation wounds included in this trial. These 
findings are comparable to those of a similar quanti- 
tative bacteriological study on adhesive drapes by 
Lilly et al. (1970), except that in the present study the 
bactertal density was in general higher at the end of 
operation than immediately after incision. 

The density of bacteria on the adjacent skin and 
drapes was slightly, though not significantly, less than 
in the wounds, and the bacteria were distributed at 
random, Staph. epidermis predominated in the wounds 
and on the skin both after incision and before closure. 
This points to a common source of bacterial con- 
tamination—the immediate (exogenous) environment 
of the operative field. Skin bacteria are almost 
eradicated preoperatively after the cleaning and 
disinfection employed here (Nielsen et al., 1975), and 
they constitute only a small part of the ‘background 


contamination’ always present in conventional 
operating theatres. This means that, although 


impervious to bacteria, a drape covering the skin up 
to the operation wound edge can only partly influence 
the numbers of bacteria in the wound. 

It must be concluded that adhesive plastic skin 
drapes did not decrease the density of bacteria in the 
herniotomy wounds included in this study. The use of 
drapes is therefore unlikely to lead to a reduction in 
postoperative wound sepsis; two separate controlled 
clinical trials support this view (Paskin and Lerner, 
1969; Jackson et al., 1971). 


Wound drapes 

From the bacterial density determined immediately: 
before closing laparotomy wounds after operations 
on the alimentary tract, it may be inferred that in every 
case plastic wound drapes reduced the numbers of 
bacteria, which would otherwise have remained in the 


wound. Regardless of the type of operation, leading 
to different degrees of bacterial contamination, the 
pre-closure density of bacteria was lowerec by an 
average of 50 per cent by wound drapes. These findings 
were unaffected by the overall use of skin drepes. An 
even higher reduction could probably have been 
achieved if the undersurface of the wound drape had 
been sampled as well. Within the wounds and on the 
drapes covering the edges, sites of low bacterial 
density were close to sites of high density. Small 
breaks in the plastic barrier are presumably produced 
by needies or instruments, but the mode of con- 
tamination itself also disposes to an uneven distribu- 
tion of bacteria. 

The various species isolated were reduced by the 
wound drapes to significantly different leveis. These 
reductions can be interpreted as indicating the sources 
of the bacteria. The drape could not be inserted until 
the peritoneal cavity was entered; by that time, how- 
ever, an operation wound is already contammated by 
Staph. epidermidis, Micrococcus and Bacillus spp. and 
diphtheroids (Raahave, 1974a). During operation 
contamination from the environment with these 
species continues, with the upper part of the gastro- 
intestinal tract as an additional source. Thus, a wound 
drape can only prevent contamination occurring after 
the peritoneal cavity has been opened, leading to 
reductions in bacterial density on the wound edges of 
about 50 per cent. A reduction close to 100 per cent 
points to an endogenous source, as was the case with 
the intestinal bacteria and a-haemolytic streptococci. 
These species were only sporadically sampled from the 
wound edges, and their presence may have been 
caused by a puncture hole through the drape or by 
peroperative bacteraemia (Burton, 1972). 

The present study seems to be the first quantitative 
bactericlogical trial of the efficacy of plastic wound 
drapes. Two controlled clinical trials have reported 
conflicting results. While Harrower (1968) observed 
the overall wound sepsis rate to be lowered for 
patien:s in whom incision liners were used, Alexander- 
Williams et al. (1972) found no difference in the 
incidence of wound sepsis between patients who had 
a plastic wound protector (as assessed in this study) 
and those who did not. However, the plastic devices 
were different, and the study of Harrower was a 
comparison with laparotomy pads; in both trials the 
majority of patients underwent gastroduodenal and 
biliary operations. H has been suggested that stomach 
contents may lead to local sepsis (MacGregor and 
Ross, 1972). 

Heavy contamination during abdominal operations 
was previously thought to be inevitable tEditorial, 
1969). It must be concluded from the presen: bacterio- 
logica! study of laparotomy wounds that a plastic 
wound drape considerably reduces the censity of 
exogenous and in particular endogenous bacteria. 
After removal of the contaminated drape, a clean set 
of instruments and gloves should be used for closure 
of the wound. 

The bacteriological evidence presented here 
strongly suggests that a plastic wound drape may be 


Bacterial density in operation wourds 


effective in lowering the frequency of wound sepsis. 
This question deserves to be reinvestigated in a larger 
series of patients in whom endogenous ceontaminatzore 
in particular is expected. 
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Local hyperalimentation of open wounds 


JOUKO VILJANTO AND JYRKI RAEKALLIO* 


SUMMARY 
After débridement of necrotized and devitalized tissue 
in deep burns and large traumatic soft tissue defects, 


the raw surfaces were covered with separate sheets of 


viscose cellulose sponge (VCS), each moistened by 
continuous slow infusion of one of the following 
solutions: (a) 0-9 per cent NaCl; (b) 10 per cent 
glucose; (c) Rheomacrodex (dextrane hydrolvsate in 
0-9 per cent NaCl); (d) 7 per cent Levamin (a mixture 
of essential amino acids and glycin in 5 per cent sorbitol; 
(e) a combination of two solutions containing amino 
acids (Le-7402 A) and glucose, electrolytes and vitamins 
(Le-7402 B). The cellulose sponges were rermoved or 
changed 3-7 days later. Macroscopically, histologically 
and enzyme histochemically, the most active granulation 
tissue formation was found under the VCS moistened 
with amino acid solutions, especially when accompanied 
by glucose and vitamin supplementation. The results 
strongly suggest that local cellular hyperalimentation 
of open raw wound surfaces is possible, permitting a 
new kind of nutritional support in these patients. 


PATIENTS with multiple injuries, those with large third 
degree burns and those undergoing major operations 
often need intravenous alimentation. A large portion 
of these nutrients is utilized in the reparative processes, 
and a portion for other necessary functions of the 
organism. The nutrients can reach the reparative 
area provided that the area is well vascularized. If 
adequate vascularization is lacking, diffusion from 
vascularized regions is the only way to reach the site 
under repair. 

If the raw surfaces to be granulated are large, the 
regenerative capacity of the host may be exceeded, 
resulting in poorly granulating, easily infected surfaces 
(Viljanto and Ahonen, 1968). Several methods have 
been used in order to stimulate the wound base 
(Chardack et al., 1962; Dressler et al., 1967: Artz and 
Moncrief, 1969). Recently, viscose cellulose sponge 
(VCS) has been adopted as a temporary cover for large 
open wounds of traumatic origin and for burned and 
debrided areas (Viljanto, 1972). In this work the effect 
of VCS in stimulating the growth of granulation 
tissue has been further developed by saturating the 
sponge continuously with amino acid/vitamin 
solutions. 


Patients and methods 

Fifty-eight patients, aged from 2 to 62 years, with 
large open wounds of traumatic origin or third degree 
burns have been treated in the Departments of Surgery 
and Paediatrics, University Central Hospital, Turku, 
since 1966 with VCS as a temporary cover. The 
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Fig. 1. VCS as a temporary cover for a wound »ase. 
Moistening of the sponge by continuous slow i fusion. 


Table I: COMPOSITION OF THE SOLUI ONS 
Le-7402 A AND Le-7402 B 


Le-7402 A Le-740- B 

Compound mg Compound mz 
L-Alanine 307 Glucose 1100 
3-Alanine 8 Sodium chloride 6086 
DL-a-Amino- 34 Potassium chloride 358 

butyric acid Magnesium chlorice 200 
L-Arginine 173 Monosodium phosphate 150 
L-Asparagine 65 Sodium bicarbona € 2000 
L-Aspartic acid 22 Choline chloride l 
L-Citrulline 53 Folic acid l 
Ethanolamine l Inositol 2 
L-Glutamic acid 86 Nicotinamide l 
L-Glutamine 830 Pantothenic acid I 
Aminoacetic acid 174 Pyridoxin chloride I 
L-Histidine 167 Riboflavin phosphate j 
L-Isoleucine 71 Thiamine chloride I 
L-Leucine 132 Sodium pyruvate 11C 
L-Lysine 317 Ascorbic acid SS 
L-Methionine 32 
L-Ornithine 117 Aq. steril. ad SOf mi 
L-Phenylalanine 95 
L-Proline FH 
L-Serine 118 
L-Taurine 83 


L-Threonine 194 
L-Tryptophan 98 


L-Tyrosine 9] 

L-Valine 199 

Calcium chlor- 265 
ide.2H,O 

Sodium hydr- 16:5 ml 
oxide 0-1 M 


Aq. steril. ad 500 ml 








* J. Viljanto: Department of Paediatrics, Division of Surgery, 
University Central Hospital, Turku, Finland 

J. Raekallio: Department of Forensic Medicne, Univer ity of 
Turku, Turku, Finland. 
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Fig. 2. a, Adenosine triphosphatase activity of sponge tissue 7 


moistening with 0-9 per cent NaCl. There is moderate activity, 
triphosphatase activity at the same time in VCS moistened with 


walls. Subject: a boy aged 6 years. AT. (= 42.) 


days after the application of VCS to a wound base and 
especially near the pore walls. b, Adenosine 
Levamin. Note the intense activity near the pore 





Fig. 3. a, Aminopeptidase activity of sponge tissue after being moistened with 0-9 per cent NaCl for 7 days. The quite high 
enzyme activity is most pronounced in the zone in contact with the granulating wound surface. b, Aminopeptidase 
activity of the sponge tissue after being moistened with Levamin for 7 days. Note the very intense enzyme activity through 


the whole tissue. reaching its peak in the zone in contact with granulating surface. Subject: a boy aged 6 years. AT. ( 


Table H: ENZYME ACTIVITIES OF GRANULATION TISSUE IN VCS 


Enzyme NaCl 0-99 





Acid phosphatase 

Alkaline phosphatase 

Adenosine triphosphatase 
Alpha-esterase 

Aminopeptidase 

Cytochrome oxidase FA 
Succinate dehydrogenase 


necessary moisture in the sponge was maintained 
either by covering the sponge with a cellophane sheet 
or by continuous slow infusion of saline solution. The 
I2 most recently treated patients, 5 of whom had 
sustained necrotizing wringer injuries of an extremity, 
and 7 with deep burns, were treated with several 
small isolated sheets of VCS. Each of the sheets was 
moistened by continuous slow infusion into the 
centre of the sponge with one of the following 
solutions (Fig. 1): (a) 0:9 per cent NaCl: (b) 10 per 
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Glucose 10"; 


42.) 


Le-7402 A 


Rheomacrodex 10°, Levamin 7°, Le-7402 B 





cent glucose; (c) 7 per cent Levamin (Leiras, Turku. 
Finland), a mixture of essential amino acids and 
glycine in 5 per cent sorbitol; (d) 10 per cent Rheo- 
macrodex (Leiras), dextrane hydrolysate, molecular 
weight 10 000-80 000, in 0-9 per cent NaCl: (e) a 
combination of two solutions Le-7402 A+ Le-7402 B 
containing a mixture of amino acids, electrolytes, 
glucose and vitamins, specially prepared by the Leiras 
Company for this purpose (Table 1). The sheets of 
VCS were removed after 3-7 days. 


* 

After removal of the VCS sheets, the wound bases 
were evaluated by inspection. Bacterial cultures were 
taken both from the outer surface of the VCS and 
from the bleeding wound base exposed. The granulat- 
ing surfaces were grafted with split-thickness skin 
immediately after removal of the sponge. If sufficient 
skin was not available for grafting, as was the case 
with 2 burned patients, the recipient granulating area 
was covered again with a new sheet of VCS for the 
next wees or so, until grafting was performed. 

The sheets of sponge which had covered the wounds 
or burns for 3-7 days and which had been continuously 
moistened by the different solutions were studied 
histologically. For this purpose, Harris’ haematoxylin- 
eosin and Heidenhain-azan stains were used according 
to the modifications suggested by Thompson (1966). 
For enzyme histochemical study, fresh frozen pieces 
of the sponge were cut at [5 4 in a cryostat and the 
sections. were used for the demonstration. of the 
activities of alpha-esterase, aminopeptidase, succinate 
dehvdrogenase and cytochrome oxidase. To visualize 
acid and alkaline phosphatases and adenosine tri- 
phospha:ase, frozen cryostat sections were mounted 
on glass slides and fixed for 5 minutes in 10 per cent 
neutral formalin at 4 ^C. The sections were further 
processed as described below (Raekallio, 1970). 

Acid and alkaline phosphatase activities were 
demonstrated by using the azo-dye method of Grogg 
and Pearse, according to Pearse (1968). Adenosine 
triphosphatases were demonstrated by using the 
calcium method of Padykula and Herman, as modified 
by Novikoff et al. (1961). For alpha-esterase the azo- 
coupling technique of Gomori was employed, using 
alpha-naphthyl acetate as the substrate (Pearse, 1972). 
Aminopeptidase activity was demonstrated by using 
the azo-coupling method of Nachlas et al., according 
to Pearse (1972). The Nitro-BT technique of Nachlas 
et al. was used for succinate dehydrogenase, according 
to Pearse (1972). Cytochrome oxidase was estimated 
by the method of Burstone (1959) using N-phenyl-p- 
phenyl diamine and I-hvdroxy-2-naphthoic acid as 
coupling components. 


Results 
The granulation tissue which had developed under the 
sponges moistened with amino acid solution showed 
the most intense reddish brown colour at the wound 
base as well as in the sponge. The difference was even 
more pronounced when rather than Levamin a 
combination of two solutions, Le-7402 A and Le- 
7402 B, was used. Histological evaluation of the 
capillary growth and the estimation of the number of 
fibroblasts, performed as blind tests, showed the 
greatest values in the sponges which had been 
continuously moistened with solutions containing 
amino acids. In these sponges the activities of amino- 
peptidase, alpha-esterase, alkaline phosphatase and 
adenosine triphosphatase were the highest (Table H, 
Figs. 2, 3) 

In originally clean wounds, bacterial cultures taken 
from the outer surface of the sponge and from the 
wound base remained negative. In contrast, sponges 


" * . * 
Local hyperalimentation of open wounds 


applied to infected, débrided burns became contami- 
nated, usually by pseudomonas or protegs bacteria. 
However, often within the first week of VCS treat- 
ment, bacterial cultures taken from the wound base 
and lower parts of the sponge became negative, 
indicating that the vital granulation tissue induced by 
the sponge had overcome the pre-existing infection. 





Discussion 

The early fibroplasia observed in the sponges 
moistened with amino acid solutions may e due to à 
non-specific stimulation of the connective tissue cells 
at the wound base or due to specific local nutritional! 
support of these cells. 

The results of the enzyme histochem «al studies 
give cause for some speculation on he altered 
metabolism in the wounds treated wits solutions 
containing amino acids. The increased adenosine 
triphosphatase activity may reflect: (a) changes in 
energy production; (5) de novo synthesis of enzyme 
proteins and reparative biosynthesis; é) osmotic 
activity in nearby vascular structures (Raekallio, 
1970). The increased activities of aminopeptidase and 
alkaline phosphatase are well-known biological 
properties of proliferating connective tissue cells 
(Dunphy, 1959; Monis, 1963). The increased activities 
of adenosine triphosphatase, aminopeptidase and 
alkaline phosphatase thus reflect the increased 
synthetic and proliferating functions of the grame 
lation tissue cells stimulated with external ocal hyper 
alimentation. 

This kind of local temporary treatment with VCS 
and nutritional solutions offers a new therapeutic 
approach for the patients whose uneven devitalized 
soft tissue defect is in need of vital granu ation tissue 
before skin grafting or whose regenerat ve capacity 
has been exceeded. 
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Assessment of wound contamination during surgery: 
a preliminary report comparing vertical laminar 
flow and conventional theatre systems 


M. C. SANDERSON AND GEORGE BENTLEY®* 
SUMMARY operating theatres using different ventilaticn systems 


As part of en on-going trial comparing wound infection 
in *ultra-clean air and conventional theatres, wound 
contamination is assessed by a simple wash-out 
technique. The importance of wound contamination in 
relation to subsequent wound infection is emphasized. 
The wash-out technique used is simple to perform and 
minimizes the risk of contamination. The preliminary 
results confirm that cleaner air does result in tess- 
contaminated wounds, 


WiTH the introduction of ‘ultra-clean” operating 
theatres into surgery, an operating environment has 
been achieved which is effectively bacteria-free 
(Charnley, 1972; Whyte et al., 1973). Improvement in 
wound sepsis rates have been reported from most 
centres under these conditions  (Charnlev and 
Eftekhar, 1969; Nelson, 1976; Ritter, 1976; Whyte, 
1974), but this has not yet been confirmed in a 
controllec clinical trial comparing the two systems 
(Whyte and Shaw, 1974). Recently, there has been a 
report from one centre of equally low sepsis rates in 
conventicnal theatres (Coventry et al., 1974). 

In comparing the different types of operating 
environments, there have been few attempts to assess 
the bacteriological state of the wound at the end of 
the operation. It would be of great value to attempt 
to correlate wound contamination with the subsequent 
behaviour of the wound, especially since some authors 
have emphasized the increased risk of wound infection 
if wounds are heavily contaminated at the end of the 
procedure (Davidson et al., 1971). 

A simole reproducible method of measuring wound 
contamination at the end of a surgical procedure is 
important, not only to give a better assessment of the 
operating environment, but also to identify the 
wounds that are particularly at risk from infection. 
Few studies so far have included such an estimation. 
Various methods have been used to assess wound 
contamination, including swabbing the wound with 
a cotton wool swab (Charnley and Dandy, 1974), 
the use of agar impression plates (Davidson et al., 
1971; Aglietti et al., 1974) and washing the wound out 
with a non-toxic solution, e.g. sterile Ringer-lactate 
solution, which is then cultured (Lilly et al., 1970; 
Blowers, 1974). 

Assessment of wound contamination by the wash- 
out technique modified by Whyte (1974) is part of 
à continuing trial to compare air contamination, 
wound contamination and wound infection in two 


at the Nuffield Orthopaedic Centre. One theatre is è 
vertical laminar flow *Charnlev-Howarth' enclosure 
with the operating team using non-porous zowns ane 
body exhaust systems. This delivers air filtered to 2 «. 
at a flow rate of 30-48 m/min with 400 changes per 
hour. The control theatre is a conventional plenurs 
ventilated system filtered to 2u with 35 cir changes 
per hour, In the latter theatre conventicnal cotton 
theatre gowns are worn. The trial involves oaly patiens 
undergoing a major joint replacement. AH the patien's 
are randomly allocated to one of the two taeatres ars) 
all receive prophylactic antibiotics commencing wit 
the premedication. 





Methods 

Immediately after the prosthetic joint has beer 
implanted and reduced, 150 ml of 25 per cent Ringer- 
lactate solution are injected into the wound from a 
200-m! syringe. This solution is aspirated from tae 
wound with the syringe, and placed in a sterile gloss 
container. Care is taken not to wash the fluid acrcss 
the skin edges to avoid possible contamination. T 


* 





fluid is then warmed in the laboratory to 37 ^C ane 










variable number (6-12) of large (140mm) places 
depending on the total volume of fluid and on he 
amount of blood in the mixture (Whyte, 1954 
Ideally, the agar depth should be the menimum tat 
will withstand the desired incubation pemod; a deoit: 
of approximately 4 mm is required for e 48-hour 35 
cubation at 37 C. After incubation the to:al numbezo? 
colonies is counted and, if desired, subeultured. ~ ne 
Wilcoxon Rank test was used for statistical analyss. 


Results 

Air contamination 
The resuits during operations on 306 oatients. have 
shown a marked difference between the two thea res. 
Bacterial sedimentation: The bacterial sedimentacion 
as measured by 3 settle plates, in the conventional 
theatre (14-8 colonies m^? h^!) was 43 times gres 








than in the laminar flow enclosure (0:37 colonies am ^ 
he), 
Volumetric analysis: The volumetric aralysis user a 











Orthopaedic Centre, Oxford. 





* 
M. C. Sanderson aed George Bentley 


Table 1: RESULTS OF WOUND WASH-OUTS 
COMPARING THE TWO THEATRE ENVIRONMENTS 


Total ] : No. of 
3 No. M es . 
No. ol No. of colonies sterile 
Operating theatre wash-outs Range Mean wash-outs 
Conventional 15 0-20 7:3 4 
Laminar flow 27 0- 9 1-3 i8 
Pe OOS, 


59 times as many colonies from the conventional 
theatre (0-8 colonies/m*) as from the laminar flow 
theatre (0-001 colonies/m?). 


Wound contamination (Table I) 

Wound wash-outs have been performed in 42 
patients; 27 in the laminar flow enclosure and 15 in 
the conventional theatre. 

Laminar flow theatre: From the 27 wounds the total 
colony count varied between 0 and 9 with a mean 
colony count of 1-3 colonies per wash-out. Eighteen 
(66 per cent) of the wash-outs grew no colonies. 
Conventional theatre: From the 15 wounds examined 
the colony count ranged from 0 to 20 with a mean 
colony count of 7.3 colonies per wash-out. Four 
(26 per cent) of the wash-outs grew no colonies. 


Organisms 

The organisms grown from the wash-outs were all 
coagulase-negative Gram-positive cocci (Sraphylo- 
coccus albus) or diphtheroids. No colonies of Staphylo- 
coccus aureus were identified. 


Discussion 

Until it is possible to correlate wound contamination 
with later clinical infection of the same wounds, 
the importance of the wound wash-out results 
remains in doubt. No infections have occurred in this 
series of 42 patients over a period of 2-6 months. 
However, in this study wound contamination was 
very much lower in the 'ultra-clean' operating theatre 
than in the conventional one. 

We have found this technique of assessing wound 
contamination to be simple to perform with little 
variation in technique between surgeons. With such 
low colony counts obtained the prevention of con- 
tamination of the wash-out solution from external 
sources is of great importance. This risk is minimized 
by the simplicity of the laboratory technique in the 
method. 

We consider that assessment of wound contamina- 
tion at the end of surgical procedures is vital to 
increase knowledge of the cause of wound infection 
following major prosthetic joint replacements and the 
contribution of 'clean-air' theatres to prevention. 
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Cancer prognosis predicted by preoperative 
lymphocyte responsiveness /n vitro 


SYLVIA M. WATKINS* 


SUMMARY 

The prognosis in cancer patients was studied in relation 
to their preoperative cell-mediated immune status. 
Thirty patients with various types of operable cancer 
were studied. Transformation of the lymphocytes. in 
response to phytohaemagglutinin (PHA) in viro was 
measured preoperatively. All the patients were followed 
up for 3 years. Those with normal preoperative lympho- 
eyte responsiveness had a far better prognosis then those 
in whom this test was subnormal. 


ASSESSMENT Of the prognosis of patients with cancer is 
always difficult. Many factors are involved including 
the degree of malignancy of the tumour (Bloom and 
Richardsen, 1957; Hawley et al., 1970), the extent 
and operability of the disease at the time of diagnosis 
and the state of the host defence mechanisms (Hamlin, 
1968; Di Paulo et al., 1974; Tsakraklides et al., 1974). 
A simple non-invasive test which could be performed 
preoperatively to give some indication of the prog- 
nosis would be useful. The in vitro responsiveness of 
lymphocytes has been shown to correlate with :he cell- 
mediated immune status of the donor. Lymphocyte 
transformation in media containing autologous 
serum is frequently impaired in patients with cancer, 
and this effect may be due to serum factors (Gatti and 
Good, 1970; Scheuerlen and Pappas, 1971; Whittaker 
and Clark, 1971; Watkins, 1973). This method has 
been used in the present prospective study of prognosis 
in patients with apparently early cancer. 


Patients 

Lymphocyte responsiveness to phytohaemaggiutinin 
(PHA) in vitro was studied in patients with various 
types of non-lymphoid malignancy. Thirty cases in 
which the surgeon thought that the cancer had been 
totally removed at operation were followed up for 3 
years after the operation. None received postoperative 
radiotherapy or chemotherapy. They were classified 
according to whether there was histological :nvolve- 
ment of the regional lymph nodes: lymph noces clear 
(stage 1), 15 cases; lymph nodes involved (stage 2), 
15 cases. 


Methods 

The experimental method employed was that 
described by Watkins (1973). Results were expressed 
as disintegrations per second after uptake of tritiated 
thymidine. The lower limit of normal was taken as 
the mean of the controls minus 2 standard deviations. 
Results below that figure were regarded as subnormal 
‘transformation scores’. 
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Results : 

Of the 30 patients, 10 had normal and 20 subnorma 
transformation scores preoperatively (Tesle I) The 
recurrence rate within 3 years in the two groups was 3 
out of 10 and 16 out of 20 respectively. This difference 
is statistically significant (y? = 7:177, 06-01 > P» 0-005, 
n= 30) The mortality was also higher ia the group 
with subnormal responsiveness (12/20) corapared with 
the normal group (3/10), but this difference is not 
significant (y? = 2-40, 02» P» 0-1, n = MX. 


Table 1: RECURRENCE RATES IN CANCER 
PATIENTS RELATED TO PREOPERATIVE PHA 
RESPONSIVENESS OF THE LYMPHOCYTES AND 
HISTOLOGICAL STAGE 

















No sign Recur- 
of rence 
Lymphocyte response and cancer recur- — within 
stage rence — 3 wears Torgi 
Normal transformation score, 7 3 je 
stage | and 2 patients 
Subnormal transformation score, 4 16 28e 
stage | and 2 patients 
Total i] 19 ME 
Norma! transformation score, 6 0 S 
siage | patients 
Normal transformation score, i E 4 
stage 2 parents 
Total 7 3 13 
Subnormal transformation score, 2 7 3 
stage I patients 
Subnormal transformation score, 2 9 Li 
stage 2 patients | 
Total 4 16 20 
All stage I patients 8 ? 18 
All stage 2 patients 3 E EF 
Total li 19 30 


When recurrence rates in stage | paients (7/15) 
were compared with those in stage 2 (12.15), regard- 
less of PHA responsiveness, the differegce was net 
significant (y? = 3:589, 0-1» P» 005, n = 30). How- 
ever, the recurrence rate in the 10 patients with norma 
transformation scores was significantly lower in the 
stage | than in the stage 2 patients (3/6 and 3/4 
respectively; (y? = 6:429, 0-02» P» 001, n = 10). On 
the other hand, recurrence rates in patierts with sub- 
normal PHA responsiveness were very similar in stage 
| and stage 2 patients (7/9 and 9/11 respectively). 
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Comparing those with stage | disease and a normal 
lymphocyte transformation score with all the other 
patients (i.e. those with subnormal PHA responsive- 
ness and/or stage 2 disease) the difference in recurrence 
rates is highly significant (0/6 and 19/24 respectively; 
y? = 1295, P «0:001, n = 30). 


Discussion 

The results show that patients with normal pre- 
operative lymphocyte responsiveness have a far 
better prognosis than those in whom the test is 
subnormal. Most of the patients in the latter group 
had a recurrence of their carcinoma within 3 years. 
Furthermore, although the stage of disease is related 
to the outcome, this is a less reliable prognostic test 
than lymphocyte responsiveness. Both factors have 
previously been shown to have prognostic significance 
in various types of cancer (Hawley et al, 1970; 
Wallace and Champion, 1972; Chretien et al., 1973; 
Mekori et al., 1974). The present study shows, however, 
not only that PHA responsiveness is more useful in 
assessing prognosis than the stage of the disease, but 
that consideration of both factors gives an extremely 
good indication of prognosis: stage 1 patients with 
normal PHA responsiveness have a very good 
prognosis at least for the first 3 years after operation; 
on the other hand, all stage 2 patients and stage | 
patients with a low PHA responsiveness have a very 
poor outlook. 

PHA stimulation of lymphocytes in vitro is a 
particularly valuable test, since it is non-invasive and 
gives significant information preoperatively. Identifica- 
tion of the poor prognosis group (i.e. those with a 
low transformation score and/or with regional lymph 
node involvement) may be particularly useful if 
routine postoperative radiotherapy (Forrest et al, 
1974) or chemotherapy (Fisher et al., 1975) is being 
considered. Both these forms of treatment are 
immunosuppressive, and it might therefore be 
advisable to confine their use to the poor prognosis 
group, where the beneficial cytotoxic effect might 
outweigh the potentially harmful immunosuppressive 
effect. Those with stage | disease and good lympho- 
cyte responsiveness probably owe their good prognosis 
to their ability to control any postoperative residual 
disease by means of cell-mediated immune mechan- 
isms. In these cases radiotherapy or chemotherapy 
might do more harm than good (Hamlin, 1968; 
Murray, 1974; Stjernsward, 1974), and should 
perhaps therefore be avoided. 
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Assessment of portasystemic shunt patency by 
estimation of p-xylose excretion 


R. C. SMITH AND A. I. S. MACPHERSON* 


SUMMARY 

The D-xylose excretion test appears to be c useful 
method of monitoring shunt patency after a porta- 
systemic venous anastomosis for portal hypertension. 
A 5-hour urinary excretion greater than 6 g appears an 
acceptable indicator that the shunt is patent. A second 
criterion Gf patency is an increase of 4 g or mere over 
the result of preoperative tests. If the excretion rate 
falls in the postoperative period or remains less than 
4:2 gl5 h. the anastomosis may be assumed to be 
occluded. 


AFTER the creation of a portasystemic venous anasto- 
mosis for the relief of portal hvpertension it is useful 
and may be of great diagnostic value to be able to 
assess the patency of the shunt. Direct evidence of 
the state of a portacaval anastomosis can be obtained 
radiologically by splenoportography, provided that 
the spleer. and the splenic vein are intact. Following 
lienorenal anastomosis, radiological demonstration of 
shunt patency is more difficult, requiring selective 
superior mesenteric artery catheterization or cannula- 
tion of a mesenteric vein at laparotomy, procedures 
which carry an element of risk and are unpleasant for 
the patient. The patency of a portasystemie shunt 
some time after it has been created can generally be 
assumed if the patient has had no further haema- 
temesis, if varices are seen on barium swallow studies 
or at endoscopy to be smaller or to have disappeared 
or if the patient who was previously neurologically 
normal is troubled by recurrent encephalopathy. If 
such circumstantial evidence could be supported by a 
simple, indirect, non-invasive test the condition of the 
shunt could be assessed with much greater accuracy. 

In 1965 Enquist et al. demonstrated that absorption 
of p-xylose by the gut was decreased following the 
experimental production of portal hypertension in 
dogs. Subsequent clinical investigations in children 
(Fraser, 1965) and in adults with portal hypertension 
(Chamberlain et al., 1969) showed that there was a 
considerable increase in the urinary excretion of 
p-xylose immediately after portasystemic venous 
anastomosis. A control group of patients undergoing 
other forms of surgery showed no such increase 
(Chamberlain et al., 1969). This paper reports further 
studies on the urinary excretion of p-xylose as an 
indicator of the patency or otherwise of portasystemic 
venous anastomoses performed one or more years 
previously for portal hypertension. 


Patients and methods 
p-Xylose is absorbed by simple diffusion from the 
jejunum, is metabolically virtually inert and is 





excreted by the normal kidney. The test was performed 
by the method of Benson et al. (1957). Ne solid food 
was allowed for 8 hours before the test, bat there was 
no restriction on fluids. p-Xylose, 25 g in water, was 
given orally and all the urine was collected in the 
succeeding 5 hours. The total urinary r-xylose wa 
measured. The lower limit in normal subgects is 4:2 g 
in 5 hours. Renal function was assessed a? the time of 
each test ty estimating the blood urea evel and m 
some instances by creatinine clearance as well. It was 
assumed te be adequate if the blood urea was less 
than 50 mg/100 ml and if the creatinine clearance was 
greater than 80 ml/min. These criteria were fulfilled in 
every instaace. 

The present series consists of 19 patients aged 9—76 
at the time of operation (Table I), of whom 17 had 
both pre- and postoperative estimations. and 2 had 
estimations after operation only. These were (2 
women ard 7 men. In 12 patients lienorenal anasto- 
mosis was performed and in 7 portaceval anasto 
mosis. The cause of the portal 'iwpertension is shown 
in Table i. Periodic assessments were made from i9 
days to 8 vears after operation clinically by barium 
swallow examination and by the p-xylose excretien 
test. 








Table 1: SUMMARY OF THE DETAILS OF THE 
PRESENT SERIES 


Case Age Sex Operation Pathology 
] 53 F Lienorenal Post-necroac cirrhosis 
2 55 F Lienorenal Portal cirrbosis 
3 58 M Lienorenal Portal cirrhosis 
4 9 M Portacaval Congenital malformation 
5 40 F Lienorenal Non-specific cirrhosis 
6 20 F Lienorenal  Post-necrot cirrhosis 
7 58 F Portacaval Primary bibary cirrhosis 
8 6i F Portacaval — Post-necro&c cirrhosis 
9 13 F Lienorenal Non-specific cirrhosis 
10 25 M Lienorenal — Post-necro£&c cirrhosis 
11 30 F Lienorenal Non-specific cirrhosis 
12 59 M Portacaval Non-specific cirrhosis 
13 48 M Portacaval Portal cirrhosis 
14 70 F Lienorenal Post-necro®e cirrhosis 
15 63 M Lienorenal Portal cirrbosis 
16 40 E Portacaval Portail cirrteosis 
17 25 E Lienorenal Chronic active hepatitis 
18 60 F Portacaval Chronic acsive hepatitis 
19 S8 M Lienorenal Portal cirrhosis 
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The patients were assigned to two groups. Group 1 


consisted cf 13 patients in whom there was no clinical, 
radiological or pathological evidence of shunt 
occlusion. The 6 patients in group 2 were assumed to 
have an occluded anastomosis at some time before 
their last test on one or more of the follows” grounds, 
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Fig. 1. Results of p-xylose excretion tests before and at 
intervals up to 71 years after portasystemic anastomosis in 
patents whose shunt appeared to be patent (group 1). 
«=, Portacaval anastomosis; - - -, lienorenal anastomosis. 
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Fig. 2. p-Xylose excretion tests before and after operation 
in patients with an occluded anastomosis (group 2). 
—-——, Portacaval anastomosis; - - -, lienorenal anastomosis. 
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Fig. 3. Means of results of p-xylose excretion tests before 
and more than 2 months after operation in patients with 
(a) a patent anastomosis (group 1) and (4) an occluded 
anastomosis (group 2). 
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Table Il: D-XYLOSE EXCRETION BEFORE AND 
AFTER PORTASYSTEMIC ANASTOMOSIS 
Time of p-xylose 


estimation * Group | Group 2 Significance 
Preoperative excretion 427.227. 6.32 2:9 NS 
Early postoperative 7462-08 846.40 NS 
excretion 
Late postoperative 9223-16 3-85-.0-96 S 
excretion 
Difference between pre- 493 S 
and late postoperative - 2:47 NS 


excretion 


* Early! increase within 2 months after operation: ‘late’ from 
2 months to 8 years. 

Results given as mean s.d. in g/5 h. 

NS, Not significant. S, Significant. 


namely, recurrent haematemesis, persistent oeso- 
phageal varices on barium swallow or thrombosis of 
the anastomosis at necropsy. 


Results 


Group | 

Before operation the mean excretion of p-xylose in 
all the patients was 4:27 + 2-27 g. In 8 patients it was 
less than the lower limit of normal (4:2 g). Tests done 
after operation showed an increased 5-hour excretion 
of p-xylose in all except 2 patients (mean 9-2 + 3-16 g). 
In 9 patients in whom the test was repeated within 
2 months of operation the mean excretion was 7-46 + 
2:08 g (range 4-8-11-5 g), and further tests performed 
1-8 years after operation in 7 of these patients (Fig. 1) 
showed that in 6 the higher excretion was maintained 
(mean 10-8 + 2-68 g). In 1 patient (Case 13) the S-hour 
excretion continued to rise on repeated testing over a 
5-year period, and in 10 patients it was greater than 
6 g. The preoperative excretion was more than 6 g in 
2 of these patients, but in each case there was an 
increase after operation. Of the 2 patients in whom 
the p-xylose excretion fell after operation, one (Case 
15) remained symptom-free and had no radiological 
evidence of varices 8 years after lienorenal anasto- 
mosis, when the 5-hour excretion was 1:6 g less than 
the preoperative test, and in the other (Case 1) an 
initial rise which was maintained for 1 year after 
lienorenal anastomosis was followed at 2 and 3 years 
by a progressive fall. During this time there was 
chronic encephalopathy. Necropsy 3 years after 
operation revealed a patent but stenosed anastomosis. 


Group 2 

The 5-hour excretion of p-xylose before and after 
portasystemic anastomosis in 5 patients in group 2 is 
shown in Fig. 2. The sixth patient had a postoperative 
test only. The mean before operation was 6:32 + 2-94 g, 
being less than the lower limit of normal in only 2 
patients. There was an increased excretion of p-xylose 
immediately after operation in 4 patients, but in the 
4 who were tested 2-50 months later it had fallen 
below the preoperative level (mean 3-85 + 0-96 g). 
Three patients (Cases 3, 8 and 19) who had massive 
recurrent haematemesis were found to have occluded 
shunts at necropsy. In | patient (Case 9), who has 
been reported elsewhere (McLaren et al, 1975), the 


5.hour excretion 2 weeks after lienorenal anastomosis 
was almost 14g. However, 2 weeks later haema- 
temesis recurred and selective angiography indicated 
that the shunt had thrombosed. Oesophageal trans- 
section was performed and 9 months later the 5-hour 
excretion had fallen to 3:3g. Case 14 has had no 
symptoms since lienorenal anastomosis, but 50 months 
after operation the 5-hour excretion was only 27g 
and large oesophageal varices were visible on barium 
swallow examination. 

In 4 patients (Cases 8, 9, 14 and 16) who, despite 
other evidence indicating that the shunt was occluded, 
have survived between 5 and 50 months after porta- 
systemic anastomosis, the 5-hour excretion has con- 
sistently been appreciably less than 6 g and in 3 it has 
been considerably lower than the preoperative level. 

The results in the two groups are summarized in 
Table 11 and Fig. 3. They were subjected to statistical 
analysis by the -test for small numbers. 

The difference between the preoperative and late 
postoperative values in group 1 was significant at the 
0-1 per cent level but in group 2 failed to reach 
statistical significance. There was no significant 
difference between the two groups within 2 months of 
operation, but the difference in the late postoperative 
values was significant at the 0-1 per cent level. 


Discussion 

Three variables are involved in the p-xylose excretion 
test, namely, renal function, hepatic uptake of p-xylose 
and the rate of absorption from the intestine. Renal 
function was assumed to be adequate if the blood urea, 
serum creatinine and creatinine clearance were within 
the generally accepted limits of normal each time the 
test was performed. The actual collection of urine tends 
to be the most inaccurate part of any test based on 
total urinary excretion. D-Xylose is absorbed by simple 
diffusion through the intestinal mucosa. Hence the 
rate of absorption is affected by the mucosal capillary 
flow, being reduced when the flow is slow, as in the 
splanchnic congestion induced by portal venous ob- 
struction (Enquist et al, 1965), and increased when 
that obstruction is relieved. 

The results of the present investigation support the 
experimental basis of the test and indicate that it is a 
useful method of monitoring the patency of a porta- 
systemic anastomosis. In 11 of 13 patients in whom 
there was clinical and radiological evidence suggesting 
that the shunt was patent, the 5-hour excretion of 
p-xylose increased significantly after operation and 
this increase was maintained at subsequent examina- 
tions up to nearly 6 years. The 5-hour excretion was 
greater than 6 g in 10 patients. On the other hand, 
although there was an increase in the 5-hour excretion 
in 4 of the 6 patients in group 2 immediately after 
operation, this increase was not maintained. The 
excretion rate fell below the preoperative level in 5 
patients, was always less than 6 g and in 4 was less 
than 4-2 g, the lower limit in control cases. Hence it 
seems reasonable to assume that a 5-hour excretion of 
p-xylose greater than 6 g or a sustained increase after 
operation in any patient of more than 4 g indicates 
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that the portasystemic anastomosis is pa.ent. Con- 
versely, if the postoperative 5-hour excretion is less 
than 4-2 g or if it is lower than the preoperative level, 
the shunt may be presumed to be occluded. If the 
result lies between 4:2 and 6:0 g the shunt s probably 
not patent and is certainly less than adequa.e. 

Certain other observations require comment. In 3 
patients (Cases 8, 9 and 10) the 5-hou- excretion 
before operation was higher than normal (ground 9 g). 
This may be ascribed to poor hepatic uptake due to 
severe hepatic dysfunction, and in 1 case atso to a low 
hepatic blood flow (less than 600 ml/min). Despre 
these high preoperative levels there was < significant 
increase in the 5-hour excretion immediately after 
operation in each case. 

The second finding was that in all the patients in 
group | and in the 4 patients in group 2 in whom it 
was measured, there was an increased 5-hour excretion 
of p-xylose in the immediate postoperative period. In 
the group 1 patients this increase was maintained of 
even increased, whereas in the group 2 patients later 
estimates showed a fall to or below the »reoperative 
level. This observation suggests that occlusion of the 
portasystemic anastomosis occurred not in the eariy 
postoperative period but at a later date. Thirdiy, 
following occlusion of the shunt, 5-hour excretion may 
fall considerably below the preoperative level. T 
may be attributable to the destruction of natura: 
portasystemic collaterals at the time of cperation. 

Fourthly, late decreases in the 5-hcur excretor 
have been observed in 2 patients (Cases 1 and 12) a 
30 and 45 months after operation resoectively. Av 
necropsy 10 months later in Case | tae lienorena. 
anastomosis was found to be patent but stenosed: 
There was no obvious explanation for the decrease ir 
the second patient, who died at home of hepati- 
failure 2 months after the last reading of 5-7 g. 
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A comparison of operative cholangiographic techniques 


G. A. EVANS AND D. H. R. JENKINS* 


SUMMARY 

The accuracy and postoperative morbidity of cannulation 
of the cystie duct in routine operative cholangiography 
were compared with those of needle puncture of the 
common bile duct. The results are comparable and a case 


is made for the simpler procedure of needle puncture of 


the common duct. 


Tut technique of pre-exploratory operative cholangio- 
graphy was first described by Mirizzi in 1932, Several 
methods have since been devised for introducing 
radio-opaque media into the biliary tree, none being 
entirely free from technical difficulties (Havard, 1970). 
Cannulation of the cystic duct is the most commonly 
used technique (Le Quesne and Whiteside, 1960; 
Dudley, 1968; Havard, 1970; Hatfield, 1973). This 
does not produce an increase in the morbidity or 
mortality of the surgical procedure (Bardenheiger et al., 
1969; Kakof et al, 1972). Direct puncture of the 
common bile duct with a needle is normally reserved 
for cases in which cannulation of the cystic duct is not 
possible, and it is claimed that leakage of bile sub- 
sequently occurs from the puncture site (Hatfield, 
1973). It has also been shown that leakage of bile is a 
cause of major complications and mortality following 
biliary surgery (McVicar et al., 1967). However, there 
has been no satisfactory study of cholangiographic 
techniques to establish whether puncture of the com- 
mon bile duct does result in an increased incidence of 
complications. A study was therefore undertaken to 
assess the accuracy and postoperative morbidity 
associated with these two methods of operative 
cholangiography. 


Table I: AGE AND SEX OF PATIENTS STUDIED 
Cholangiographic technique 


Cannulation Needle puncture 
Sex ratio (M : F) 11:40 12 : 39 
Average age (vr) 46-4 49-4 


Patients and methods 

Two groups of 51 patients each undergoing elective 
cholecystectomy were examined. In the first group 
operative cholangiography was performed by cystic 
duct cannulation with a size-5 ureteric catheter 
followed by two radiographs after the injection of 
5 and 10 ml of 45 per cent Hypaque. The second group 
underwent direct puncture of the common bile duct 
with a 22-gauge angled needle. Radiographs were 
taken following the introduction of 20 ml of 30 per 
cent Urografin. The two groups were strictly com- 
parable for age, sex and the benign nature of the 
underlying condition (Table I). 
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All the patients underwent cholecystectomy. In 
addition, choledochotomy was performed on a further 
group of patients, 19 following cystic duct cannu- 
lation, and 25 following direct puncture of the 
common bile duct (Table ID. 


Table I1: OPERATIONS PERFORMED 
Cholangiographic technique 


Operation Cannulation Needle puncture 
Cholecystectomy 5i 81 
(Cholecystectomy -+ 19 25 

choledochotomy 
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Table IH: POSTOPERATIVE COMPLICATIONS 





Cholecystectomy 
Cholecystectomy and 
alone Choledochotomy 
Needle Needle 
Compli- Cannulation puncture Cannulation puncture 
cations (51 cases) (SI cases) (19 cases) (25 cases) 
Wound 3 3 i 2 
Infection 
Excess bile i Í ] — 
drainage 
Pulmonary 7 5 3 2 
infection 
Deep vein 2 2 _ — 
thrombosis 
Pulmonary — a JN SS S ZZ " 
embolism 
Coronary — J — A 
Results 


There were no significant differences in the incidence 
of initial postoperative complications following the 
two methods of cholangiography, and the distribution 
of the various types of complications was similar 
(Table III). Pulmonary and wound infections were 
commonest, with prolonged drainage of bile, observed 
by Redivac drainage which was routinely used, 
occurring once in each group. A clinical diagnosis of 
deep vein thrombosis was made twice in each group, 
and in addition there was one death due to a coronary 
thrombosis, which was confirmed at autopsy, on the 
fifth postoperative day in the needle puncture group. 
The average postoperative hospitalization was 10:3 
days in the needle puncture group, compared with 
11-6 days in the cannulation group. Comparison of 
cholecystectomy alone and cholecystectomy with 
choledochotomy showed no significant difference 
in the incidence or distribution of complications 
(Table HI). 
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The accuracy of the cholangiographic techniques 
indicated a slight advantage in direct needle puncture. 
Six of the cholangiograms performed by canrulation 
had technical shortcomings, one case being abandoned 
owing to inability to cannulate the cystic duct. The 
other difficulties were due to poor quality radiographs 
(2), the presence of air bubbles (2) and the passage of 
the cannula into the duodenum (1). Two of the cases 
performed by common bile duct puncture had technical 
shortcomings due to poor quality radiographs. In 
addition, there was one negative choledochotomy in 
each group following the demonstration of & radio- 
graphic filling defect in the common bile duct. Follow- 
up at | year showed no cases in which stones have 
subsequently been demonstrated in the biliary tree 
following normal operative cholangiograplFy, and 
there were no late complications which could be 
attributed to either cholangiographic technique. 


Discussion 

Leakage of bile has been incriminated as a cause of 
major complications and mortality following biliary 
surgery (McVicar et al., 1967), but it would appear 
from the present study that the quantity of bile which 
may leak from a puncture site in the common bile duct 
is insufficient to produce such effects. Various methods 
of preventing this potential leakage have been de- 
scribed, such as transfixion of the puncture site with a 
suture (Mirizzi, 1937), or introducing the needle 
through the duct wall at a very oblique angie (Seiro 
and Kettunen, 1965). In the present study the needle 
was introduced obliquely through the duct wall, and 
not onlv were the complications associated with both 
cholangiographic techniques similar in incidence, but 
thev were no greater than one would expect after 
cholecystectomy without cholangiography (Kakof 
et al., 1972). 

Cannulation of the cystic duct allows radiographs to 
be taken with increasing volumes of radio-opaque dye 
in the biliary tree, and it is claimed that the technique 
increases the accuracy of cholangiography (Le Quesne 
and Whiteside, 1960; Hatfield, 1973). The technique of 
fractionated injections has also been used successfully 
following needle puncture of the common bile duct 
(Partington and Sachs, 1948; Seiro and Kettunen, 
1965), and claims have been made, because of its 
speed and the smaller likelihood of error involved, that 
needle cholangiography should be regarded as superior 
to other methods (Seiro and Kettunen, 1965). In the 
present study a single bolus of radiographic dye was 
injected into the common bile duct. Despite this, the 
injection technique showed intraductal calculi in a 
higher proportion of patients than in the cystic duct 
cannulation group, with no increase in the false 
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positive yield. In addition, there has been no instance 
of intraductal calculi being found subsequently r 
either group following normal operative cholangm- 
graphy. Our assessments have been based on tae 
technique ef Havard (1970), i.e. the abserce of severe 
postopera!:ve pain and jaundice, and negetive inves. p 
gations ard operations, when performed. 

As a consequence of these results we do not 
advocate a wholesale change of cholangiograpbae 
technique, but wish to point out that when difficultes 
arise durisg cannulation of the cystic duct, dire 
needle puncture of the common bile duct will produce 


E 





good quality radiographs and yield as much diagnosi 
information, with no increase in the operate 
morbidity. 
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An experimental evaluation of the types of material 
used for bile duct drainage tubes 


ACHILLES APALAKIS* 


SUMMARY œ 


A comparison has been carried out of the properties of 


latex, silicone, red rubber and polyvinyl chloride (PVC) 
T tubes draining the common bile duct in dogs. The tubes 
remained in the animals for 15-98 days. Bile cul Iures, 


liver function tests, cholangiograms and the histology of 


the common bile ducts were studied, and the changes in 
the physical properties of tubes implanted in the experi- 
mental animals, and of those after 1 month's incubation 
in human bile, were assessed. The elasticity of the tubes 
was also measured and the tissue reaction around them 
observed. Finally, the tissue reaction following implanta- 
tion in mice of tubes which had been incubated in human 
bile for 1 month was investigated, and compared with 
that when new tubes were used. 

Polyvinyl chloride tubes caused the least reaction in 
both the common bile duct and the peritoneal cavity. 
However, the lack of tissue tract formation around them, 


owing to their inertness, and their rapid development of 


rigidity make them unsuitable for use in biliary surgery. 
Red rubber tubes were found to be the most irritant. 
While silicone tubes proved to have desirable physical 
properties compared with latex tubes, they did, however, 
disintegrate easily with improper handling on suturing 
and were slow to produce a satisfactory tract, the latter 
fact suggesting that they would be unsuitable for short 
term biliary drainage. It appears that the latex tube is 
the tube of choice for drainage periods of up to 3 months, 
while silicone tubes are preferable when intubation for 
longer periods is necessary. Red rubber tubes may be the 
alternative for routine short term drainage if a latex 
tube is not available. 


DRAINAGE of the common bile duct was first performed 
by Abbé in 1892, using a rubber catheter, and in 1904 
Deaver described the T tube. The use of drainage in the 
biliary system, particularly for long periods, has been 
increasing in recent years as a result of progress in 
hepatobiliary surgery, and tubes of various materials 
have been advocated. In clinical practice each has been 
shown to have advantages as well as disadvantages, 
and the ‘ideal’ tube remains to be found. It is the 
purpose of this article to describe a series of experi- 
ments undertaken to compare the properties of four 
of these materials: red rubber, polyvinyl chloride 
(PVC), latex and silicone rubber*. 


Materials and methods 

Thirty-eight healthy dogs weighing 12-18 kg were 
operated on under pentobarbitone sodium anaesthesia 
(25 mg/kg) using an aseptic technique. In all the 
animals a right paramedian incision was used, and 
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the common bile duct was opened longitudinally. The 
tube under test, sized between 6 and 12 FG according 
to the size of the bile duct, was inserted and the duct 
was closed with 4/0 catgut. Ampicillin, 500 mg, was 
instilled into the abdominal cavity. A skin flap was 
raised to the right of the skin incision and the long 
limb of the tube was brought through a stab wound, 
positioned under the flap for a distance of 6-8 cm and 
fixed in two or three places by sutures. It was then 
brought to the skin surface via a separate stab wound 
and was connected to a bag to permit bile collection. 
Operative cholangiograms were obtained. After 3-4 
days the tube was ligated flush with the skin, cut off 
and buried. In this way it was possible to observe 
the degree of intraperitoneal tissue reaction around it 
with the passage of time. This technique was used in an 
effort to imitate as far as possible the conditions in 
biliary drainage in man. Abdominal drainage was not 
used because of the problem of restraint of the dogs 
and as it was supposed that a period of 3-5 davs would 
be adequate for a satisfactory periductal seal to be 
produced. When the animals were sacrificed further 
cholangiography was done, and specimens of the bile 
ducts were examined histologically. 

In the second part of this work portions of silicone, 
red rubber, latex and PVC tubes were incubated in 
human bile at body temperature for 30 days. The tubes 
were then washed with distilled water and small pieces 
from each type of tube were implanted into the 
paravertebral muscles of 4 mice, which were sacrificed 
after 1 month. Specimens of tissue surrounding the 
tubes were taken for a qualitative assessment of the 
resulting histological changes. A similar study of 
tissue reaction was performed after implantation of 
pieces from new tubes. 

Lastly, an assessment was made of the change in the 
elastic properties of the implanted tubes by manually 
comparing their stiffness with that of unused tubes. 
To try to confirm this subjective assessment the tube 
specimens were also tested mechanically using an 
Instron tensometer. Two or three specimens of the 
intracholedochal portion of 20 tubes were tested after 
sacrifice of the animal, making a total of 50 tests. 
The ultimate breaking load was measured in kg, and 
the total elongation at rupture of a 1-cm gauge length 
of each tube was measured in cm. An index of 
elasticity, being the slope of the load/extension curve 
* St George's Hospital, London. 

* The latex tubes were produced by Warne Surgica! Products, 
the silicone polymer tubes by Medical Suppliers, the polyvinyl 


chloride tubes by Portex and the red rubber tubes by John 
Bell of Croydon. 


over the initial approximately linear portion, and a 
proof load of 20 per cent, which it is felt would be a 
better measure of the change in the elastic properties 
of the tubes, was also calculated. The technique gave 
satisfactory, reproducible results with unused tubes. 


Results 


Common bile duct drainage 

Thirteen dogs died, giving an overall mortality of 34-2 
per cent. None of them died from biliary obstruction. 
The principal cause of death was, not unexpectedly, 
biliary peritonitis, from which 6 dogs died between the 
third and thirteenth postoperative days (Table I); 
3 with a silicone tube, 2 with PVC and 1 with a latex 
tube. In all cases the tube was found to be m place. 


Biliary peritonitis occurred primarily in the groups of 


dogs in which silicone and PVC had been used: 5 
deaths among 22 dogs in comparison with the | death 
in the red rubber and latex groups (16 dogs). Another 
death was due to disintegration of a siliccne tube 
around the silk stitch securing it. The causes of the 
remaining 6 deaths were considered to be irrelevant to 
this study. 

Twenty-five dogs survived until sacrificed, but in 4 
the tube was not found, presumably because the animal 
had removed it, and in 2 dogs histological results were 
not obtained. Nineteen specimens were thus available 
for histological examination. All the tubes were well 
tolerated by the dogs except 2 (30P and 37S) in which a 
loss of weight was noticed (1 and 2 kg respectively), 
and in dog 37S the silicone tube was found to have 
slipped back into the abdominal cavity, which 
contained free bile. 


Necropsy findings 

Seven of the surviving dogs were sacrificed 2-3 weeks 
after operation, 9 at 4-6 weeks and the remaiaing 9 at 
12-14 weeks. A skin reaction was noticed in 7 dogs; 
4 with either a red rubber or latex tube, 2 with PVC 
and 1 with a silicone tube. A widespread peritoneal 
reaction was found in 2 dogs from the red rubber and 
latex groups. More dense and numerous adhesions 
were observed in animals with a red rubber tube, and 
the least in animals with a PVC tube. It was difficult to 
quantify the difference between silicone and latex tubes 
as both produced approximately the same intra- 
peritoneal reaction, and well-marked tracts were 
observed in both groups. Five out of 6 animals with a 
latex tube had a good tract, while in the sixth a 
reasonable one was observed after 15 davs. Silicone 
tubes produced a good (Fig. 1) and a reasonable tract 
after 92 and 46 days respectively, while no tract was 
observed after 19 days. A good tract was found in all 
the animals with a rubber tube. Finally, PVC tubes 
produced poor tracts in 2 of the 6 dogs, but only after 
the tubes had remained in place for 3 months. 


Laboratory investigations and cholangiography 

Bile specimens were taken from the gallbladder of 
20 dogs at sacrifice, and in 18 positive cultures were 
obtained (90 per cent). There was no relationship 
between the incidence of bile infection and the histo- 


Material for bile duct drainage tubes 





Fig. 1. Good tissue tract formation around a silicone tube a ter 
13 weeks’ implantation in a dog. 


Table I: OUTCOME IN 38 DOGS IN WHICH DRAINA.;! 
OF THE COMMON BILE DUCT WAS PER -"ORMED 


Tvpe of tube 





PNC [ ^ 





Outcome Red rubber Latex Silicone 
Number of dogs 7 9 13 9 
Number 6 6 6 7 

surviving 
Tube lost - 3 | 
Histology 6 5 3 5 


obtained in 


Cause of death 
in 13 dogs 
Biliary peri- | 2 
tonitis 
Tube pulled out 
Tube disintegrated l 
Technical | 
reasons 
Undetermined | | 


^ 
4 


L3 





logical findings. Similarly, no relationship was fond 
between the type of the organism and the type of the 
tube. The commonest bacteria were Escherichia ^o: 
and faecal streptococci. Abnormal liver unction tests 
at sacrifice were found three times (Table II), ane i 
the case of dog S37 this was due to bilia-y periton tis 
as has already been mentioned. Seventeen cholan zio 
grams were obtained at sacrifice in the 25 surviving 
dogs; in 4 dogs the tube had been extruced and in the 
remaining 4 the cholangiograms were technically 
unsuccessful. In 4 dogs a moderate (o significant 
proximal bile duct dilatation was shown, without 
evidence of obstruction. No relationship was found 
between the cholangiography findings and the | ve: 
function tests or the histological findings. Dogs with 
PVC tubes presented minimal cholangiographic 
changes (Table II). 


Histological appearances 
Segments from the common bile duct ip 19 survi ing 


dogs, taken just proximal and distal te the T tabe. 
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Table H: LIVER FUNCTION, BILE CULTURE AND CHOLANGIOGRAPHY FINDINGS 


Alkaline 
Bilirubin phosphatase GPT 
Dog (mg/100 ml) (KA units/100 ml) qu) 
R7 0-7 9 21 
RII 0-7 60 65 
RIÁ 0-5 20 H 
RIS O7 21 10 
R27 0-7 2 10 
R33 3 124 25 
L3 0-3 S S 
L6 0 5 5 
Liv 0:2 8 12 
L22 0-7 5 8 
L24 0-4 9 4 
S13 08 5 30 
S31 0-6 12 6 
S317 0-9 28 19 
P3 0-1 6 5 
P4 0:2 10 
P20 0-0 O —— |) 
P26 0-4 2 8 
P30) Q3 2 22 
P34 O7 8 4 


Cholangiography 


Normal 


Minimal dilatation 
Proximal dilatation 
Normal 


Slight dilatation 


Sheht dilitation 

Miid dilatation 

Proximal dilatation and some 
dilatation of main ducts 

Minimal dilatation 


Moderate dilatation 
Normal 


Slight proximal dilatation 


Bile culture 


nmm mentee career mmama AAA eT ae a 


Severe common bile duct dilatation 


E. coli, Proteus, 
faecal streptococci 


E. coli, faecal 


streptococci 
No growth 
Staphylococcus progenes 
E. coli 
E. colt, faecal 
streptococc! 


Pseudomonas pyocyaned, 
streptococci 

Faecal streptococci 

E. coli 

E. coli 


No growth 


Faecal streptococci 
Klebsiella 


E. coli 


Klebsiella, Proteus 


Normal Klebsiella 
Minimal dilatation E. cob, faecal 
streptococci 
E. coli 
Normal E. coli 
Minimal dilatation E. cali, faecal 
streptococci) 


Normal ranges in dogs for liver function tests are: bilirubin 0-1-1-0 mg/100 ml, alkaline phosphatase 7-15 KA units/100 ml, alanine 


transaminase (GPT) 25-50 IU/I (Street, 1975). 


were studied histologically. PVC tubes proved to be 
the most inert, evoking the minimal histological 
changes. There were no significant differences in the 
histological findings with silicone, latex and red rubber 
tubes, which produced inflammation and fibrosis in a 
number of animals, and no relationship was detected 
between these findings, the incidence of bile infection 
and the results of the liver function tests. From the 


histological observations on the muscular tissue of 


mice with implanted tubes it was concluded that red 
rubber caused the most tissue reaction, while PVC was 
more inert than latex or silicone (Figs. 2-5). 


Elasticity findings 

All the PVC tubes were palpably rigid and hard while 
the silicone tubes appeared to be unchanged both 
after removal from the dogs and after incubation in 
human bile. Two red rubber tubes after 85 and 86 
days’ implantation respectively were darkened in 
colour and dilated, while all those incubated in human 
bile were harder and darker. Two latex tubes after 
86 and 98 days’ implantation were found to be dark in 
colour, suggesting some change in the material. 
While the grips holding the tube specimens for the 
loading tests tended to distort them, thus affecting the 
elasticity measurements somewhat, the results con- 
firmed the initial tactile assessment in most of the 
specimens. In the case of the PVC tubes there was a 
marked increase in proof stress and stiffness over those 


442 


of the unused materials, while for the latex and silicone 
tubes there was no significant change in the elastic 
properties. The results of the measurements on the 
rubber tubes varied considerably, and owing to the 
small number of specimens available for testing no 
firm conclusions could be drawn (Tables Hf, IV). 


Discussion 

The majority of surgeons experienced in biliary 
surgery recommend and practise T tube drainage of 
the common bile duct after exploration (Maingot, 
1974), and for this purpose the red rubber tube has 
long been emploved satisfactorily. However, where a 
long term intubation is required, it has become 
apparent that red rubber tubes have a number of 
undesirable properties: they gradually disintegrate, 
are prone to become obstructed by bile (Cantor, 1964) 
and may act as a local irritant, producing much tissue 
reaction. Furthermore, Brudenell (1954) reported that 
red rubber supports bacterial growth, with the conse- 
quent danger of cholangitis, while its liability to 
perish in hot climates has been pointed out by Nunn 
(1954). Latex rubber has proved to have better 
physical properties, and in many hospitals has 
replaced red rubber tubes, at least for short term 
drainage of the common bile duct. It has long been 
known that the presence within the bile duct lumen of 
red rubber or latex tubes may produce an irritative 
reaction, perhaps with stricture, especially in long 





"s ‘4 d 25 ^ y T b. " 
» o (45 1 i ‘= 
" E wn é M nr Nee E c f X Pa 
Ws CO BE a et d x ? d des Y ae 


Fig. 2. Mouse tissue reaction to a PVC implant; there is a 
narrow fibrous capsule with minimal tissue reaction. ( x 75.) 


4 ^l a ~~ 1 

Fig. 3. Mouse tissue reaction to a silicone implant showing a 
narrow fibrous capsule and a narrow zone of granulation tissue. 
(x75.) 
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Fig. 4. Mouse tissue reaction to a red rubber implant; there is a 
wider fibrous capsule and a wide zone of granulation tissue. 


(x 7352) 





similar to that shown with PVC and silicone, but there ts as 
more extensive inflammatory exudate between the muscle 
bundles. ( < 75.) 


Table Il: MEASUREMENTS OF THE BREAKING LOAD AND ELASTIC PROPERTIES OF THE TUBES IMPLANTED 


IN THE DOG BILE DUCT 


Total 
extension 
Breaking of I-cm 

Duration he gauge length 

of study (kg) (cm) 
Dog (d) I U i U 
R7 91 5-1 70 $9 88 
RII 92 bá 6 8-8 10-8 
RI4 34 29 29 94 12-3 
RI5 34 3-6 2-9 9-2 15.3 
L5 86 $4 52 7.8 13-6 
L19 98 4:6 5:5 8-8 10-4 
L22 34 43 48 9-5 11-5 
e 40 43 47 10-6 140 
L36 36 30 128 10-2 10:1 
S13 92 5:5 54 ws 96 
S31 46 40 54 64 9-6 
P4 86 Ad $1 7.0 9:1 
P20 17 36 32 5-8 9-3 
P26 35 34 32 4] 108 
P30 37 Ag 3:2 6-9 9-6 
p 51 59 32 46 41 


2075 Load (kg)/ 
proof load extension 
__ (kg) (cm) Assessment by inspection 
I U I U of tube 
1-4 1-9 8-3 6:7 Swollen and darkened 
1-1 1-5 4:8 5:6 Swollen and darkened 
07 07 4-1 2:9 Unchanged 
10 07 a1 2:5 Unchanged 
0-8 1-1 7-4 8-1 Unchanged 
20 21 10-0 9-5 Unchanged 
06 085 2-9 3°3 Change in colour 
06 08 2-8 »5 Change in colour 
05 07 2-9 2-7 Unchanged 
0-6 0-6 2°3 27 Unchanged 
0-5 06 2:9 3-0 Unchanged 
1:2 13 6 3-3 Unchanged 
1:3 1-4 3:5 3-1 Unchanged 
1:5 1-4 3-0 353 Unchanged 
40 1:5 100:0 10:2 Rigid and hard 
25 09 66-8 6:3 Rigid and hard 
1:8 1-1 39-4 5-0 Rigid and hard 
20 08 53-2 5-0 Rigid and hard 
Is 1:1 37.8 5:0 Rigid and hard 
36 19 133-4 9-8 Rigid and hard 


E M——————————————— 


R = Red rubber; S = silicone; L = latex; P= PVC; I = tubes implanted in the dog bile duct; U = unused tubes. 
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Table IV: MEASUREMENTS OF THE BREAKING LOAD AND ELASTIC PROPERTIES OF THE TUBES INCUBATED 


FOR 30 DAYS IN HUMAN BILE 
Total extension of 


Breaking ]-cm gauge length 
Tube load (kg) (cm) 
material H U H U 
R 7-2 6:4 10-4 15:3 
L 3.9 3.9 11:3 10-9 
S 5-7 6:0 9-1 10-1 
P 7-0 6:3 4-8 75 


20% proof Load (kg)/ 

load (kg) extension (cm) À —Ó— by 
H U H U inspection of tube 
1:6 1:2 7-4 6-3 Dark and harder 
0-5 0-6 2-6 3-3 Unchanged 

1-4 1-4 3:1 3:3 Unchanged 

3-3 2:4 55:1 12:1 Rigid and hard 


R= Red rubber; L = latex; S = silicone; .P = PVC; H = tubes incubated for 30 days in human bile; U = unused tubes. 


term intubation. In an effort to avoid this complica- 
tion, less irritant materials, such as PVC and silicone, 
have been tried clinically. 

While biliary peritonitis following removal of red 
rubber or latex tubes 7-10 days after operation is an 
uncommon complication, Winstone et al. (1965) 
reported a 4 per cent incidence of biliary peritonitis 
after they had used PVC tubes. They suggested that 
the possible causes were a lessened peritoneal reaction 
around the tubes, owing to their inertness, and in- 
creased rigidity of the tubes which may result intrauma 
to the bile duct or the tract during removal. For these 
reasons a return to latex tubes for short term drainage 
has been advised (Marshall et al., 1964; Sleight, 1973). 

Silicone was first employed in the biliary tract of 
dogs by Sanislow and Zuidema (1963), and in humans 
by Cantor (1964). Silicone does not support bacterial 
growth and remains unchanged by climatic variations 
(Brudenell, 1954), and during the past 10 years 
silicone tubes have become the most serious com- 
petitors to latex tubes for long term bile duct intuba- 
tion. However, silicone tubes have disadvantages. 
They are unsuitable for short term bile duct drainage 
because they do not lead to the production of a 
satisfactory tract in a short period, with the conse- 
quent risk of bile leakage after the tube has been 
removed. Also, silicone tubes may disintegrate if 
they are stitched through (Cantor, 1964; Black et al., 
1971), thus creating technical problems. 

The experimental results detailed above confirmed 
many of these clinical beliefs. All the T tubes appeared 
to function well, and of 17 cholangiograms performed, 
only 2 showed significant duct dilatation, and this was 
due at least in one of them to technical reasons. 
Positive bile cultures were obtained in 17 out of 19 
animals (90 per cent), and this conforms with the high 
incidence of biliary infection reported in similar 
experiments by Lary and Scheibe (1952), and clinically 
by Keighley and Graham (1971). 

While red rubber tubes produced the greatest intra- 
peritoneal inflammatory reaction, and good tracts 
formed around all of them, within the bile ducts they 
did not cause any more reaction than latex or silicone 
tubes, though more than PVC tubes. In the dogs 
surviving for 3 months the red rubber tubes exhibited 
the greatest changes in their physical properties, being 
swollen and dark in colour and showing the widest 
range of changes in their elasticity. The red rubber 
specimens incubated in human bile were also dark in 
colour and more rigid. PVC tubes produced the least 
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peritoneal reaction, and only in 2 dogs did poor 
tracts develop around them, and then only after 3 
months. Similarly, they produced the least histological 
changes within the bile duct. However, all the PVC 
tubes were found to be hard and rigid, with marked 
loss of elasticity. The lack of tissue reaction around 
them, with consequent deficient tract formation, 
coupled with their rapid development of rigidity 
make them unsuitable for use in biliary surgery. 

Both latex and silicone tubes produced about the 
same degree of intraperitoneal reaction, but tract 
formation around silicone tubes was slower to develop. 
This agrees with the experimental findings of Nundy 
et al. (1974) but contradicts those of Black et al. (1971) 
and Kolff et al. (1975). Owing to this delay in adequate 
tract formation silicone tubes would not appear to be 
suitable for short term biliary drainage. There are also 
differences reported by different authors in the degree 
of histological reaction within the bile duct to silicone 
tubes (Sanislow and Zuidema, 1963; Black et al., 1971; 
Kolff et al., 1975), but in the present experiments no 
significant differences were noted between silicone, 
latex or red rubber tubes in this respect, there being 
wide variations in each. This response, except in 
regard to red rubber, largely corresponds to the results 
of the mouse tissue implant experiments, where PVC 
proved to be the most inert, and latex and silicone 
evoked a slightly greater tissue reaction. By contrast, 
the red rubber implants in mice produced a marked 
tissue reaction. 

All the silicone tubes retained their physical 
properties well and showed no changes in texture, 
colour or elasticity, and are the tubes of choice when 
long term intubation is necessary, providing no 
sutures are passed through them. The non-adhesive 
property of silicone (Cantor, 1964; Black et al., 1971) 
was also confirmed in our study, the sludge which was 
found in all the tubes incubated in human bile being 
detached easily only from the silicone tubes. Latex 
tubes showed evidence of some changes in their 
physical properties after 3 months’ implantation in the 
dog bile duct and should probably not be used for 
prolonged intubation, though being less reactive than 
red rubber tubes are probably the tube of choice for 
drainage periods of up to at least 3 months, as 
judged by the dog experiments. 
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Spontaneous perforation of the common hepatic duct 
A. L. GOUGH, A. N. EDWARDS AND N. C. KEDDIE* 


SUMMARY 
A case of spontaneous calculous perforation of the 


common hepqtic duct is presented. The late result of 


duct repair, that of stricture formation, is illustrated. 


THE rarity of spontaneous perforation of the biliary 
passages has been stressed in all the articles on the 
subject (Reich, 1942; Hart, 1951; Muendel and Null, 
1954; Snyder, 1956; Ellis and Cronin, 1960). A case 
is reported here of calculous erosion of the common 
hepatic duct which was complicated by subsequent 
stricture formation. 


Case report 

A 33-year-old woman presented with constant severe upper 
abdominal pain, worse on the right side, which had been 
present for 24 hours. The pain was associated with copious 
vomiting. She had experienced discomfort in the abdomen, 
localized to the right upper quadrant. during the preceding 
10 years. 

Examination showed a pale, anxious woman in obvious 
discomfort with each respiratory effort. The abdomen was 
rigid above the umbilicus and bowel sounds were absent. A 
diagnosis of a perforated viscus was made and the patient was 
prepared for surgery. 





Fig. 1. Representation of the operative findings, showing a 
stone protruding from the lateral aspect of the common 
hepatic duct. 
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Fig. 2. T tube cholangiogram 14 days after the first operation 
showing a normal common hepatic duct. 


At laparotomy through a right paramedian incision about 
350 ml of clear bile were aspirated from the peritoneal cavity. 
On exploration of the right upper quadrant the source of bile 
was found to be a 5-mm perforation in the common hepatic 
duct at its lateral border just below the union of right and left 
hepatic ducts. A small (c. 4-mm) faceted stone was protruding 
from the duct at this time and the unperforated gallbladder 
was packed with similar stones (Fig. 1). Careful dissection failed 
to reveal any other source of bile leakage. The biliary system 
was explored through a separate vertical choledochotomy 
below the level of the perforation; no other calculi were found 
and an 8-mm bougie passed easily into the duodenum. The 
defect in the common hepatic duct was repaired with interrupted 
fine chromic catgut sutures and a latex T tube inserted through 
the vertical choledochotomy below the perforation. The 
anterior aspect of the common hepatic duct was transparent 
owing to erosion by the calculus. The abdomen was closed after 
removing the gallbladder with drainage to the gallbladder bed. 

After an uneventful postoperative period, a T tube cholangio- 
gram carried out 14 days after laparotomy showed flow into 





* Manchester Royal Infirmary. 
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Spontaneous hepatic duct perforation 





Fig. 3. Cholangiogram taken during the second operation 
showing dilated hepatic ducts. 





Fig. 5. T tube cholangiogram 9 months after the second 
operation. 


the duodenum and a normal duct system (Fig. 2). The T tube 
was removed and the patient was discharged 3 weeks after 
surgery. She was seen in the outpatients clinic at regular 
intervals and remained in excellent health until 5 months after 
discharge, when she reported pain beneath the abdominal 
wound associated with nausea. An intravenous cholangiogram 
at this time showed a stenotic area in the common hepatic 
duct at the site of the repair. Her symptoms persisted and she 
became progressively more unwell. The serum bilirubin was 
never elevated although the serum alkaline phosphatase, 
serum glutamyl oxalic transaminase and serum glutamyl 
pyruvic transaminase were all raised. A second laparotomy 
was undertaken 7 months after the first to correct the common 
duct stenosis. At operation a l-cm stricture of the duct was 
found. This was high in the porta hepatis, and owing to 
extensive vascular adhesions, dilatation and splintage with a 
T tube was considered the best course. Operative cholangio 
graphy showed a mildly dilated hepatic duct system (Fig. 3) 
with normal flow through the common bile duct into the 
duodenum. Postoperative recovery was again uneventful and 
a cholangiogram through the T tube before discharge 2 weeks 
later showed a reasonably normal duct system (Fig. 4). 

At the time of writing it is 9 months since the second opera 
tion and the patient has returned monthly for duct irrigation 
with sterile saline. The most recent cholangiogram (Fig. 5) 
showed a patent duct system without hepatic duct dilatatio: 
Liver function studies have shown no abnormality. W 
propose to leave the T tube in situ for a further 3 months 





Fig. 4. T tube cholangiogram 3 weeks after the second 
reparative operation. 
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Fig. 6. Causeg of calculous biliary perforation. 


Table I: DETAILS OF PREVIOUS CASES OF 
SPONTANEOUS HEPATIC DUCT PERFORATION 





Patient Perforation 
Age Sex Site Cause 
56 F Common hepatic duct Stones in duct and at 
i ampulla * 

73 F Anterior wallofcommon Cirrhotic retraction of 
hepatic duct livert 

50 F Lateral wall of right Multiple stones in duct] 
hepatic duct (c. 10 mm) 

51 F Anterior wall of common Intramural infection 
hepatic duct (c.2 mm) (stones in gallbladder)§ 

33 F Lateral wall of common Erosion of duct by single 


hepatic duct (c. 5 mm) 


Author: * McWilliams (1912); 
(1945); 8Synder (1956); 


Discussion 

There have been 4 genuine reports of spontaneous 
hepatic duct perforation (Table I). It is evident that 
spontaneous biliary perforations in the adult result 
mainly from calculi and their sequelae (Fig. 6). 

To these causes may be added malignant invasion 
and cirrhotic traction injury (Reich, 1942). Our case 
is interesting because of the site of perforation and the 
fact that a stone 4 mm in diameter, which was con- 
siderably smaller than the common hepatic duct, 
should erode an area high in the duct system without 
it being impacted or there being distal obstruction. 


stone|| 


t Reich (1942); 
|| Gough et al. (1976). 


t Verne 


The particular problem of a high duct stricture 
encountered in this case emphasizes that following 
bile duct repair where a T tube splint is used, the length 
of time that this is left in situ bears a direct relationship 
to the incidence of stricture. It is likely that the 
stricture would not have occurred if we had left the 
splinting T tube in situ for much longer following the 
initial operation. Kune et al. (1969) reported good 
results of repair approaching 100 per cent by leaving 
the splint in place for 12 months, providing its patency 
is ensured. 


Addendum 

Following a further satisfactory T tube cholangio- 
gram in September 1975, the T tube was removed, 
and since that time the patient has remained symptom- 
free. 
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Embolectomy 


(Take the easy way out) 


The catheter is designed in every detail to 
make embolectomy both easier and more 
positive, The shaft is made from woven 
Terylene which gives unrivalled strength and 
flexibility along its whole length. Unlike 
plastic catheters, it won't soften in warm 
and harden in cooler conditions. The shaft is 
unique — it's precision coated to provide 
X-ray opacity over the whole length even 
without the stainless-steel stilette which 
may be used solely to control the flexibility 
of the catheter. The balloon is ultra soft yet 
strong and supple. When inflated, it adjusts 
to arterial irregularities. Such is the quality of 
the latex that the shelf-life has been 


extended to two years if stored properly. 


Gradations at 10cm intervals give an instant 
visual guide to the distance travelled along 
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the artery. The catheters are sterilised just 
before despatch and supplied in a rigid 
pack, ready to use. Even if the catheter is 
accidentally rendered non- sterile before 
use, it can be re-sterilised by ethylene oxide 
using the new gas permeable pack. As 

we've said, every detail has been considered 
in overcoming the difficulties of embolectomy. 
Take the easy way out. For further details please 
contact the Area Sales Officer at Lancing 
(09063) 62291 or write to Eschmann Bros. & 
Walsh Ltd., Sales Office, Peter Road, 

Lancing, West Sussex, England, BN15 8TJ. 


(&) ESCHMANN 


advancing the cause of good health 












"With this catheter | 
you can see 
what's what." 


Br. J. Surg. Vol. 63: June 1976 


"You mean 
what's where." 







e 
Br. J. Surg. Vol. 63 (1976) 449-451 


Gastric lesions in generalized neurofibromatosis 


A. M. HOARE AND S. G. ELKINGTON* 


SUMMARY 

A patient with dyspepsia and multiple gastric polyps 
associated with generalized neurofibromatosis is de- 
scribed, and the English literature on generalized 
neurofibromatosis with gastric involvement is reviewed. 
Nine patients with gastric neurofibromas have been 
reported and 2 with one and two gastric polyps respec- 
tively, but none with multiple gastric polyps. The 
commonest presentation has been dyspepsia suggestive 
of a peptic ulcer. 


GENERALIZED neurofibromatosis may involve the 
gastro-intestinal tract (Samitz, 1963), but involvement 
of the stomach is rare. Palmer (1949) reported a 
patient with two gastric polyps and Lukash et al. (1966) 
one with a single polyp. There has been no report in the 
English literature of an association of multiple gastric 
polyps and generalized neurofibromatosis. Such an 
instance is presented here, and the literature on gas- 
tric involvement in von Recklinghausen's disease is 
reviewed. 


Case report 

A 69-year-old man presented in September 1973 with a 6-month 
history of epigastric pain before meals, relieved by food and 
antacids. He had no other symptoms and no significant past 
history. His son had suffered from generalized neurofibroma- 
tosis and had died at the age of 21 following surgery for a 
cerebral tumour. 

On examination the patient was found to have extensive 
café-au-lait spots, axillary pigmentation and several mollusca 
fibrosa, but only one subcutaneous nodule was palpable on the 
abdomen (Fig. 1). The only other abnormality was an incisional 
hernia. A barium meal study was suggestive of gastric carci- 
noma. Endoscopy revealed that this appearance was due to 
numerous gastric polyps covering the entire fundus of the 
stomach, with isolated polyps in the antrum and duodenum. 
The polyps were 1 and 2cm in diameter and many were 
ulcerated at the tips. Multiple biopsies were taken, and showed 
hyperplastic gastric mucosa with a patchy infiltrate of inflam- 
matory cells and some areas of necrotic tissue. Barium meal 
examination of the small bowel showed a polyp in the third part 
of the duodenum. Excision biopsy of the subcutaneous nodule 
confirmed the diagnosis of neurofibromatosis. The following 
investigations were normal: haemoglobin, white blood count, 
ESR, urea, electrolytes, biochemical profile and X-rays of the 
skull and internal auditory meatus. 

In view of the gastric ulceration the patient was treated with 
carbenoxolone 100 mg thrice daily. After 2 weeks his symptoms 
had improved and after 6 weeks he was symptom-free. However, 


there was no change in the gross appearance or the histology of 


biopsies at repeat endoscopy. He has remained symptom-free 
for 1 year. 


Discussion 

Involvement of the gastro-intestinal tract is a well- 
recognized complication of generalized neurofibroma- 
tosis (Samitz, 1963). It is often asymptomatic (Grill 
and Kuzma, 1942; Lukash et al., 1966), but may pre- 
sent as gastro-intestinal haemorrhage (Lawson and 
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Fig. 1. The patient's abdomen demonstrating café-au-lait spots 
and a subcutaneous nodule. 


Latimer, 1971 ; Wilkerson, 1971), anaemia ( Burton and 
Fitzgerald, 1970), dyspepsia or abdominal pain 
(Perea and Gregory, 1962), or less commonly as 
perforation (Warshauer and Nelson, 1953), volvulus 
(Collins, 1944), jaundice (Curry and Gray, 1972), 
intussusception (Marshak et al., 1963) or malabsorp- 
tion (Cywes and Mayell, 1972) The neurofibromas are 
usually found in the duodenum and small bowel 
(Lawson and Latimer, 1971; Wilkerson, 1971), but 
tumours affecting the colon (Ternberg and Winters, 
1965), omentum (Thomas and Jelliffe, 1953), mesentery 
(Cywes and Mayell, 1972) and appendix (Mazare et 
al.. 1968) have been reported. One patient with 
multiple ganglioneuromas affecting the oesophagus 
was mentioned by Russell and Rubinstein (1971). 
Involvement of the stomach is rare. Perea and 
Gregory (1962) reported a case of generalized neuro- 
fibromatosis with a gastric neurofibroma, and collected 
5 individual case reports from the literature (Shouldice, 
1925: Mimpriss, 1945; Canney, 1948; Browne et al., 
1949: McRobertson, 1956). Three further cases have 
been reported since in the English literature (Omo-Daré 
and Konstam, 1964; Lipton and Zuckerbrod, 1966; 
Lawson and Latimer, 1971). The symptoms and 
findings in these patients and those of the 2 patients 
with one and two gastric polyps respectively are 
summarized in Table I. Six patients had dyspepsia 
and one right-sided abdominal pain. In 5 of these the 
pain was improved by antacids or food, and was at 
first usually thought to be due to a peptic ulcer. One 
patient had had a gastro-intestinal haemorrhage and 
3 patients suffered from anaemia in addition to 
dyspepsia. One patient presented with vomiting due to 
pyloric obstruction. Vomiting was a symptom in one 
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Table I: SUMMARY OF THE DETAILS OF CASES OF GENERALIZED NEUROFIBROMATOSIS WITH GASTRIC 


INVOLVEMENT REPORTED IN THE LITERATURE 


Author Age Sex Symptoms Gastric tumour Other visceral tumour 
Shouldice (1925) 4l F Dyspepsia, relieved by antacids. Greater curve Small subserous nodules 
Anaemia ; 
Mimpriss (1945) 23 F Dyspepsia, vomiting Subperitonealsubmucosa Small subserous nodules 
Canney (1948) 33 E Right-sided abdominal pain, Polypoid mass projecting Small subserous nodules 
relieved by antacids through pylorus 
Browne et al. (1949) 52 M Dyspepsia, relieved by food, Antrum — 
not by alkali 
Palmer (1949) 31 M Asymptomatic Two small greater curve — 
polyps 
McRobertsor (1956) 27 F Anaemia, dyspepsia Posterior wall — 
Perea and Gregory 44 F Dyspepsia, improved by ulcer — Ulcerated plexiform Multiple neurofibromas 
(1962) treatment. Anaemia. (Patient neurofibrosis—greater of omentum. Leio- 
also had ulcerative colitis) curve myoma of duodenum 
Omo-Daré and Konstan 42 M Vomiting (simulated pyloric Polypoid pyloric lesion pro- — 
(1964) stenosis) lapsing through pylorus 
Lukash et al. (1966) 45 M Gastro-intestinal haemorrhage — Pedunculated polyp body Leiomyoma of 
(adenomatous) jejunum 
Lipton and Zuckerbrod 65 F Nausea, belching Multiple submucosal Multiple tumours in 
(1966) neurofibroma duodenum, small and 
large bowel 
Lawson and Latimer T] F Gastro-intestinal haemorrhage Anterior wall Two duodenal neuro- 
(1971) fibromas 7 years later 
Hoare and Elkington 69 M Dyspepsia, relieved by alkalis Multiple gastric polyps One duodenal tumour 


(1976) 
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other case and nausea in another. Of the 2 patients 
with gastric polyps, one had no symptoms referrable 
to the stomach, and the case described by Lukash et al. 
(1966) had had a gastro-intestinal haemorrhage. All 
the patients with neurofibromas of the stomach were 
treated surgically with apparent benefit. 

Multiple polyposis of the stomach is a rare condition, 
occurring in only 0:077 per cent of the population in 
the series of Yarnis et al. (1952). Neurofibromatosis is 
also uncommon, with an incidence of 1 in 2500-3000 
(Leading article, 1965). It is not possible to conclude 
for certain that this is not a chance association in a 
single case, but in view of the rarity of the two 
conditions an association may exist. 
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Double intussusception of the small bowel 
through a patent vitello-intestinal duct 


R. MUSTAFA* 


SUMMARY 

A case of double intussusception through a patent 
vitello-intestinal duct is reported. The rarity of this 
condition is the reason for this short report. 


Case report 

A full-term infant aged 32 days was admitted to Mosul General 
Hospital on 2 June 1975 because of bowel protruding through 
the umbilicus of 2 hours’ duration. There were no symptoms. 
The mother gave a history of the child having mucus and 
sometimes faeculant discharge from the navel since birth. 
Thirty minutes after arrival at hospital a second loop appeared 
beside the first (Fig. 1). Each loop was about 15 cm in length. 
The general condition of the patient was good. 





Fig. 1. Photograph showing both loops of the small bowel 
(antegrade and retrograde intussusceptions) protruding 
through the umbilicus and lying on the abdominal wall. 


\n emergency laparotomy was performed through a left 
paramedian incision which revealed two intussusceptions, one 
antegrade from the proximal intestine and one retrograde from 
the distal intestine, both protruding through a patent vitello- 
intestinal duct. The intussusceptions were manually reduced. 
The vitello-intestinal duct, which measured just over 1 cm in 
length, was resected and the incision closed transversely. The 
patient had an uneventful convalescence. 


Discussion 
This condition warrants immediate surgical treat- 
ment (Kling, 1968) for delay might result in gangrene. 

Retrograde intussusception is very rare and was 
first reported by Soutar et al. (1958) in a case of 
double intussusception. 

The present case is another example of antegrade 
and retrograde intussusception. The exact nature of the 
condition was ascertained only after laparotomy. 

Progressive prolapse of the vitello-intestinal duct 
will produce a T-shaped protrusion. This appearance 
seems to depend on the length of the duct: if it is a 
long one it will be obvious, as in Soutar's case, but if 
it is short it may not be visible and the loops will 
appear to be coming separately through the umbilicus, 
as in the present case. 
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Complications of Meckel’s diverticulum 


T. MOORE AND A. O. B. JOHNSTON* 


SUMMARY 

This paper reviews the presentation and surgical patho- 
logy of 50 Meckels diverticula encountered in. one 
hospital in a 20-year period. It is concluded that in 
children with intestinal bleeding or a "raspberry tumour" 
of the umbilicus a Meckels diverticulum is usually 
suspected. In adults with an acute surgical emergency 
Meckel’s diverticulum is unlikely to be considered. 
However, a Meckel’s diverticulum can give rise to 
surgical problems in many ways and at any age. In 
particular, the possibility of an attached mesodivertic- 
ular band leadiug to obstruction must be stressed. 


A solitary diverticulum of the ileum was noted by 
Ruysch in 1701, but it was Johann Meckel the younger 
who in 1808 first appreciated its embryological origin 
as a persistence of the vitello-intestinal duct. The 
complications arising from a Meckel's diverticulum 
in both adults and children at the Northern General 
Hospital, Sheffield, are reviewed. Between 1952 and 
1974, 50 cases were found, an average of just over 2 
per year. Only in children with intestinal haemorrhage 
or an umbilical ‘raspberry tumour’ was the correct 
preoperative diagnosis made. 


Patients 

Incidental diverticula found at operation have been 
excluded from this review. Only cases where a Meckel's 
diverticulum was the primary cause of the symptoms 
are considered. There were 37 males and 13 females, 
a ratio of 2-8 : 1. The ages at operation ranged from 
2 days to 78 years, 15 being under the age of 12 years. 
The proportion of children to adults is not representa- 
tive of the population as a whole as most of the 
paediatric surgery in Sheffield is performed at the 
Childrens Hospital. The clinical presentations are 
summarized in Table 1. 

The commonest preoperative diagnoses were acute 
appendicitis and small bowel obstruction and in none 
of these cases was a Meckel's diverticulum considered. 
The pathological conditions found at operation are 
summarized in Table II. 


Discussion 

There are no specific physical signs or symptoms that 
can differentiate between Meckel's diverticulitis and 
acute appendicitis. It was not surprising. therefore, 
that in 17 out of the 19 cases of acute Meckels 


diverticulitis the preoperative diagnosis was acute 


appendicitis, which is much more common. This need 

cause no concern to the surgeon so long as he searches 
routinely for a Meckel’s diverticulum when the 
appendix seems normal. Fifteen of these 19 cases 
had a right iliac fossa grid-iron incision, and in all 


of these the diverticulum was adequately dealt with 
through the original incision. One patient had simul- 
taneous acute appendicitis and Meckel’s dwerticulitis. 
This has been reported before (Taylor, 1965) but must 
be extremely rare. In the presence of an inflamed 
appendix the risks of spreading infection by looking 
for a Meckel's diverticulum are probably greater than 
missing an associated Meckel's diverticulitis. 





Table 1: PREOPERATIVE DIAGNOSIS 
Diagnosis No. of cases p 
Acute appendicitis 20 AQ 
Small bowel obstruction 13 RE 
CGiastro-intestinal bleeding 8 ifs 
‘Rasberry tumour’ of umbilicus 8 16 
Perforated peptic ulcer | 2 
l 2 


Chronic abdominal pain 
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Table HH: PATHOLOGICAL CONDITIONS FOUND AT 


OPERATION 
Pathology No. of cases 
inflammation 
Acute inflammation 12 


Acute inflammation with associated meso- 
diverticular band 


Acute inflammation following perforation by 2 
ingested matter 
Acute inflammation associated with acute i 
appendicitis 
Chronic peptic ulcer in diverticulum i 
Obstruction due to 
Mesodiverticular band 8 
Volvulus 4 
[Intussusception : 


Persistent vitello-intestinal canal ; 

Strangulation in obturator canal | 

Carcinama | 
Haemorrhage & 
Persistent vitello-intestinal duct 

Patent duct discharging faeces 

Fibrosed duct with umbilical adenoma 
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in 13 cases no causative factor was found for the 
development of acute inflammation, the diverticula 
having wide necks and containing no solid matter. 
However, 4 of these diverticula contained gastric 
mucosa, à higher incidence than might be expected 
bv chance. In 4 cases there was a mesodiverticular 
band attached to the tip of the diverticulum around 
which it had undergone torsion, with resultant isch- 
aemia and inflammation. Two diverticula had been 
perforated by ingested bodies: in one a fishbone and 
in the other a vegetable stalk. A review of 50 such 
cases in the literature showed that in over half of 
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these the perforation was caused by a fishbone (Ross- 
wick, 1965). 

The only diverticulum containing a chronic peptic 
ulcer in the present series occurred in a 6-year-old 
boy. He had had an exomphalos closed at birth when 
a Meckel’s diverticulum had been noted but not 
excised. Later he developed recurrent attacks of 
abdominal pain, and at operation an ulcer was found 
within the diverticulum. Histology confirmed this 
to be a chronic peptic ulcer, and he has remained 
symptom-free since its removal. Chronic peptic ulcer 
in a Meckel’s diverticulum as a cause of recurrent 
abdominal pain seems to be very rare. Rutherford 
and Akers (1966), in reviewing 148 paediatric cases of 
Meckel’s diverticulum, did not record a single case. 

In 16 of the patients (32 per cent) a mesodiverticular 
band was associated with the diverticulum. In 4 cases 
the band had permitted a volvulus of the small intes- 
tine. In 8 cases small bowel had herniated through 
the hiatus formed by the diverticulum and band, 
causing obstruction. The other 4 cases were those in 
which torsion had occurred. Such bands are not 
remnants of the vitello-intestinal duct but are believed 
to be remnants of a vitelline artery. During the 
early embryonic weeks a pair of vitelline arteries 
run along the side of the mesentery to supply the 
vitelline duct and form a network of vessels on the 
yolk sac. By the 5th week the left artery and the distal 
part of the right atrophy, whilst the proximal part 
persists as the superior mesenteric artery. Persistence 
of the vitello-intestinal duct as a Meckel’s divertic- 
ulum is accompanied by persistence of its embryo- 
logical blood supply, either the left or the distal part 
of the right vitelline artery. If these become separate 
from the mesentery a mesodiverticular band will be 
formed. 

In only one of the cases with obstruction was there 
a remnant of the vitello-intestinal duct running to 
the umbilicus. Small bowel had herniated between 
the band and the anterior abdominal wall. Of the 
remaining cases of obstruction, in 2 patients the 
diverticulum had intussuscepted, in 1 case the divertic- 
ulum had become strangulated in the right obturator 
foramen and in 1 case an adenocarcinoma arising in 
the diverticulum had produced obstruction by direct 
spread. Intussusception of a Meckel’s diverticulum is 
probably always preceded by inversion of the divertic- 
ulum into the lumen of the ileum, either by a passive 
process from the transit of food or by an active peri- 
staltic mechanism within the diverticulum which 
attempts to rid itself of some irritating factor. One of 
the intussuscepting diverticula contained pancreatic 
mucosa (the only one in our series to do so) and the 
other contained normal intestinal mucosa. 

The occurrence of tumours in Meckel’s diverticula 
is well known, 44 per cent being sarcomas, 36 per cent 
carcinoids and 20 per cent adenocarcinomas (Wein- 
stein et al., 1963). The present patient with an adeno- 
carcinoma in the diverticulum had extensive local 
spread and died 8 months later. Another 48-year-old 
man who had an obstruction due to a mesodiverticular 
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band was found to have an incidental carcinoid tumour 
on examination of the specimen. Ten years later he 
returned with a 2-year history of diarrhoea and 
weight loss. The 24-hour urinary 5-HIAA excretion 
levels were markedly raised at 36 and 39 mg. He went 
on to develop a carcinoid syndrome and died a few 
months later from widespread argentaffin carcinoma. 
A review of the literature by Jones et al. (1972) re- 
vealed only 3 reported cases of carcinoid syndrome . 
developing from primary carcinoids in a Meckel’s 
diverticulum. 

Intestinal haemorrhage is the commonest compli- 
cation of Meckel's diverticulum in children (Ruther- 
ford and Akers, 1966). However, 5 of the present 8 
cases were adults, the preoperative diagnosis being 
bleeding peptic ulcer. Two of these patients had haema- 
temesis as well as melaena, though at operation no 
cause other than the Meckel's diverticulum could be 
found. Haematemesis, therefore, does not exclude a 
diagnosis of bleeding Meckel’s diverticulum and this 
should always be looked for where there is no apparent 
source of bleeding in the upper alimentary tract. 
Histology of the diverticula was available in 7 of the 
8 cases. Gastric mucosa was present in 5, but 2 of 
the diverticula (both adults) contained only small 
bowel mucosa. 

Five infants presented with symptoms of a persistent 
vitello-intestinal duct. All had an umbilical ‘rasp- 
berry tumour’, and 3 had an umbilical faecal fistula, 
2 of which did not begin to discharge until 3 months 
after birth. The other 2 had persistent non-patent 
vitello-intestinal ducts attached to a Meckel’s divertic- 
ulum. The correct diagnosis in these infants was im- 
mediately obvious and all made an uneventful recovery 
after removing the persistent duct. 
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The bleeding caecal angioma: a diagnostic problem 


P.G. BENTLEY* 


SUMMARY 

Three cases are reported of bleeding angioma of the 
caecum. The wider use and improved technique of 
selective arteriography have led to an increase in fre- 
quency of diagnosis of this condition, and facilitate 
the management. 


ANGIOMAS (arteriovenous malformations) of the 
caecum are said to be a rare cause of bleeding and 
are not diagnosed by conventional means such as 
barium examinations of the gastro-intestinal tract. 
Selective arteriography has been shown by several 
workers to improve the accuracy of diagnosis (Van 
der Ghinst, 1971; Cooperman et al. 1972; Baum, 
1974; Casarella et al., 1974; Sheedy et al., 1975). In 
this paper the management of 3 patients suffering from 
this condition is discussed. 


Case reports 

Case 1: A 52-year-old man was admitted as an emergency with 
a 6-week history of malaise and lethargy after passing bright 
red blood per rectum, followed by 3 days of melaena. Four 
days before admission he had another episode of rectal 
bleeding. 

There were no abnormal physical signs on examination, the 
haemoglobin was 11 g per cent and sigmoidoscopy and barium 
enema and barium meal studies were all normal. He was 
discharged from hospital and subsequently had another episode 
of rectal haemorrhage. Further sigmoidoscopy and a barium 
enema examination were normal. 

The patient was readmitted with the intention of performing 
selective arteriography at the first sign of further haemorrhage. 
However, when bleeding did not recur, selective coeliac and 
superior and inferior mesenteric arteriography was performed 
in the absence of active haemorrhage. This showed an angioma 
of the caecum (Fig. 1). A laparotomy was performed and two 
small angiomas were found at the lower pole of the caecum. 
A limited ileocolic resection was performed. Recovery was 
uneventful and there has been no further bleeding after a 
follow-up of 1 year. 

Microscopy of the operative specimen showed dilated 
capillary channels in the serosa, muscle, submucosa and 
mucosa. 


Case 2: A 78-year-old man was admitted as an emergency 
with a 24-hour history of passing fresh and altered blood per 
rectum. He had first been seen 8 years previously with pallor 
and malaise. The haemoglobin at that time was 5:6 g per cent, 
and barium meal and barium enema studies were normal. He 
refused admission and was treated with oral iron supplements 
and was lost to follow-up. He presented a year later with 
melaena and rectal bleeding. A barium meal examination 
revealed a deformed duodenal cap. but no active ulceration. 
Three years later he was admitted as an emergenc) with upper 
abdominal pain and vomiting. His third barium meal examina- 
tion again revealed a deformed duodenal cap. and a vagotomy 
with antrectomy was performed. At operation a scarred duo- 
denum was noted, but no other abnormality found. 


He was readmitted a year later with a further episode of 


passing dark blood per rectum. A barium meal study revealed 
no cause for the blood loss, sigmoidoscopy was normal and 
barium enema examination showed a mild degree of diver- 
ticular disease affecting the sigmoid colon but no other 





Fig. 1. Case 1. Selective superior mesenteric arteriogram 
showing the caecal angioma with large, early-filling venous 
channels. 


abnormality. He refused further investigation, and a year late! 
was admitted again with anaemia and melaena. Further barium 
meal and enema examinations showed no change, and he 
remained well until his final admission. 

On this occasion gastroscopy revealed no source of uppe! 
gastro-intestinal tract bleeding, and following a further severe 
rectal haemorrhage an emergency selective arteriogram was 
performed which showed a caecal angioma. Subsequently, 
there was another haemorrhage and an emergency laparotomy 
was performed. At operation the whole colon contained blood 
there was no external abnormality. A caecotomy 
much fresh blood and clot within the colon but no mucosa! 
lesion. In view of the arteriographic findings a right hemi 
colectomy was performed. Postoperatively, there was no sign 
of further bleeding, but the patient died of pneumonia 10 days 
after operation. 

The fixed specimen showed multiple caecal angiomas with 
ulceration of one at the lower pole (Fig. 2). Microscopy 
confirmed the presence of capillary haemangiomas (Fig. 3). 


rey ealed 


Case 3: A 52-year-old Frenchman on a visit to London was 
admitted as an emergency with a day's history of melaena. 
Two years previously he had had a laparotomy in France for 
gastro-intestinal haemorrhage, the exact nature of which was 
unknown to him. On admission the haemoglobin was 9:4 g 
per cent and he was transfused 2 units of blood. A barium 
meal examination revealed no source of bleeding in a previous 
Billroth 1 gastrectomy, findings which were confirmed on 
gastroscopy. Melaena continued and a further 8 units of blood 
were transfused. A selective superior mesenteric arteriogram 
was performed, but was unhelpful because the colon contained 
barium residues. 

At operation multiple angiomas were visible over the w hole 
length of the small intestine and caecum. Blood was present in 
the lumen of the terminal 45 cm of ileum and right colon. A 
caecotomy was performed but no mucosal lesion was seen. A 
colonoscope was passed, without any significant abnormality 
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Fig. 2. Case 2. The caecum opened showing the angiomas, 
one of which is ulcerated (pointer). 
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Fig. 3. Case 2. Photomicrograph of a section of a caecal 
angioma showing dilated submucosal capillary channels. 
(x 47.) 


being detected. A right hemicolectomy was performed, after 
which there was no further bleeding. The patient was discharged 
from hospital after an uneventful recovery and he returned to 
France. 


Discussion 

Patients with a history of gastro-intestinal blood loss 
recurring for months or years which is unexplained 
despite extensive investigation including laparotomy 
often have caecal angiomas (Alfidi et al., 1971). These 
lesions are easily diagnosed and localized by arterio- 
graphy, but are almost impossible to detect by other 
means, being neither palpable nor visible at laparo- 
tomy, and at times even undetected on careful histo- 
logical studies. The conventional radiographic barium 
studies may be misleading, and long tubes, fluorescein 
string tests, radio-isotope administration and minia- 
ture Geiger counters are also of limited usefulness 
(Rau et al., 1974). 

Selective arteriography is the only effective means 
of diagnosing and locating a caecal angioma and is 
recommended in all cases of lower gastro-intestinal 
haemorrhage in which surgery is contemplated. It is 
important that barium studies are avoided immedi- 
ately before arteriography, as the smallest amount of 
barium in the bowel renders the investigation useless, 
even with subtraction facilities. The angioma is seen 
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in the arterial phase of the arteriogram as abnormal 
arterioles in the bowel wall. These show early drainage 
into large venous channels. If the lesion is actively 
bleeding at the time of the examination, contrast may 
be seen to escape into the lumen of the bowel, especi- 
ally if this has been filled with air beforehand via a 
rectal catheter. A higher dose of contrast material 
than usual is recommended (up to 100 ml per injec- 
tion) and magnification techniques may be helpful. 
If no site of bleeding is seen in the area of distribution 
of the superior mesenteric artery, then inferior mesen- 
teric and coeliac axis arteriography should be per- 
formed before concluding the examination. 

Caecal angioma is said to be a rare occurrence 
(McIntosh and Harris, 1970), but this may be due 
to lack of awareness of the condition and failure of 
the standard diagnostic tests to detect its presence. 
This is suggested by previously published reports. A 
caecal angioma was present in 5 out of 60 cases pre- 
senting with symptoms and signs suggestive of acute 
lower gastro-intestinal haemorrhage reported by Casa- 
rella et al. (1974), and in 9 out of 88 cases of chronic 
bleeding described by Sheedy et al. (1975): in both: 
series selective arteriography was used in all cases. 

Although a congenital aetiology has been postu- 
lated, as this condition has been reported in associa- 
tion with Maffucci's syndrome (dyschondroplasia 
with haemangiomas) (Hall, 1972), it seems more 
probable that most cases are acquired. There is an 
association with aortic stenosis in the elderly (Boss 
and Rosenbaum, 1971), and it has been suggested 
that this is a manifestation of low perfusion pressure 
in the splanchnic bed, leading to opening of pre- 
existing arteriovenous communications in the sub- 
mucosa (Williams, 1961). Baum et al. (1973) stated 
that chronic arteriovenous shunting may result from 
transient increases in intraluminal pressure and may 
therefore represent a form of ischaemic bowel disease. 
The phenomenon of increased intraluminal pressure 
causing reduced mucosal perfusion and submucosal 
shunting has been described proximal to an obstruct- 
ing carcinoma (Boley et al., 1971). 

Predominantly affecting elderly patients, caecal 
angioma usually coexists with diverticular disease of 
the colon, which is well known as the commonest 
cause of lower gastro-intestinal haemorrhage in this 
age group (Noer et al., 1962; Kirkpatrick, 1969: Klein 
and Gallagher, 1969; Jones, 1970). Both angiomas 
and diverticula that bleed are four times more com- 
mon in the proximal than the distal colon (Casarella 
et al., 1972, 1974), perhaps because the wider diameter 
of the right colon leads to a greater tension in the 
bowel wall with the same rise in intraluminal pressure 
(Laplace's law). 

Without selective arteriography, the lesion that is 
causing a lower gastro-intestinal tract haemorrhage 
may remain undetected, and uncomplicated divertic- 
ular disease may be resected in error. 
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Bilharzial polyposis of the rectum and sigmoid colon 
FAROUK TIKRITI AND TAHSEEN AL-SALEEM* 


SUMMARY 

The case is reported of a 10-year-old boy who had 
severe diarrhoea with blood and mucus for 1 year which 
was found to be due to bilharzial polyposis of the rectum 
and sigmoid colon. He was treated first with anti- 
bilharzial drugs. Later, because of multiple polyps and 
secondary infection, local surgical resection was 
performed. 


SCHISTOSOMIASIS is an endemic disease of southern and 
central parts of Iraq, which are mainly agricultural 
areas with marshes. The species found is Schistosoma 
haematobium which usually affects the lower urinary 
system, but other organs may also be affected. It is 
common to find ova in the rectal swab and in biopsy 
specimens, but symptomatic colonic disease is rare. 
Intestinal bilharziasis may present as polyps, granu- 
lomas or ulcers (Jasim, 1973). This is unlike infection 
with Schistosoma mansoni, which mainly affects the 
colon. However, multiple polyps have not to our 
knowledge been reported in cases of S. haematobium. 


liver was slightly enlarged but was not tender. Multiple polyps 
were felt on rectal examination; mucus mixed with blood was 
noticed on the examining finger. 

Laboratory investigations revealed the following: haemo- 


globin 72/100 ml, PCV 24 ml/100 ml, WBC 10 000/mm*, 
ESR 18 mm/h (Westergren), serum protein 5:3 g/100 ml. 
Liver function tests were normal. Stool examination and 


culture showed red blood cells and pus in excess but no 
parasites. Urine examination was positive for ova of S. 
haematobium with a terminal spine. A rectal swab was 
positive for S. haematobium. 

A barium and contrast enema examination showed changes 
in the distal part of the large bowel and up to the end of the 
descending colon, with gross, irregular, rounded filling defects 
and dilatation of the involved segment. Multiple polyps were 
seen after evacuation of barium and inflation with air. The rest 
of the bowel appeared normal (Fig. 1). An intravenous pyelo- 
gram showed a small filling defect in the right lower ureter with 
minimal back pressure. 

Sigmoidoscopy showed the rectum up to 25cm to be 
heavily involved with polyps, both sessile and pedunculated. 
Three polyps at different levels were biopsied, and histopatho- 
logically all were bilharzial polyps (Fig. 2). 

The patient was given Ambilhar (Ciba) for 5 days. His 
haematuria and diarrhoea improved, and the urine examina- 
tion showed no bilharzial ova. The patient also received a 
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Case report 
A 10-year-old boy, the third of 7 brothers and sisters, from 
southern Iraq was admitted in 1974 with a history of terminal 
haematuria for 3 years and severe diarrhoea with blood and 
mucus for | year. He was having 8-10 motions a day and had 
continued to run a fever during the 6 months before admission. 
In addition, he complained of being easily fatigued, malaise 
and weight loss. There was no family history of bleeding per 
rectum. 

Examination revealed a thin pale boy, with severe clubbing 
of the fingers and toes. There was no lymphadenopathy. His 
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Fig. 1. a, Barium enema film showing filling defects b, The resected sigmoid with multiple polyps. 


course of antibiotics to which the fever did not respond. He 
was discharged with another course of Ambilhar. He returned 
after 2 months, when all the investigations were repeated and 
showed extensive polyposis of the rectum and sigmoid colon. 
Meanwhile he continued to be pyrexial and to pass loose stools 
with blood. 

On February 1974, after bowel preparation, operation was 
performed. Subtotal colectomy was carried out, resecting the 
upper rectum, sigmoid and descending colon. The polyps in 
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Fig. 2. Histological section of one of the polyps showing 
heavy infestation with bilharzial ova. HE. ( x 360.) 
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the lower rectum were removed by ligation and excision. As 
the rectum was divided, pus was seen. The anastomosis was 
made between the transverse colon and rectum. The post- 
operative period was uneventful. The patient was seen later in 
good health, with improvement of the clubbing. The investiga- 
tions were repeated and were normal. 


Discussion 

Bowel involvement in schistosomiasis is most 
pronounced with S. mansoni or S. japonicum. In S. 
haematobium infestation the ova are usually present 
in the colonic mucosa but very rarely produce clinical 
disease in this situation. The adult worms live in the 
venous plexuses and pass eggs to the mucosa; on 
dying the protein contained in the worms is released 
and produces granulomatous foci. In severe cases of 
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heavy and prolonged infestation and sometimes alsc 
in lighter infection ulceration of the bowel or polyp 
formation may result. In the present case biopsies 
from the polyps revealed a heavy bilharzial infestation 
of the bowel. In this case, because multiple bilharzia! 
polyps have not been reported before in S. haemato- 
bium familial polyposis coli was suspected. The polyps 
in familial polyposis coli present in all parts of the 
large bowel and first appear at about the age of 
puberty. Familial polyposis coli, even when extensive. 
produces few symptoms, perhaps only a slight 
frequency of bowel habit and excessive mucus in the 
stools. Symptoms become marked when carcinoma 
develops, which usually occurs after 20 years of age 
This unique case illustrates the success of loca 
surgical resection in the phase of resistance to anti 
bilharzial therapy due to the advanced complications 
of multiple polyps and secondary infection. 
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An instrumental method of performing Lord's 


procedure for haemorrhoids 


Fe M CARY LORS 


SUMMARY 

An instrument has been designed for carrying out Lord's 
procedure in the treatment of haemorrhoids. This per- 
mits standardization of the procedure with less likelihood 
of mucosal trauma. The inflatable dilator is covered by 
a disposable plastic cover. The efficacy of the instrument 
has been established. 


IN 1969 Lord described a day case procedure for the 
cure of third degree haemorrhoids in which the anal 
canal and lower rectum were widely dilated under 
general anaesthesia. Lord's hypothesis is that narrow- 
ing caused by the pecten bands of Miles (1919) is 
responsible for venous engorgement on defaecation 
and subsequent haemorrhoid formation. In recent 
years this procedure has gained increasing acceptance, 
for it can be performed quickly and cheaply without 
the need for hospitalization and with little loss of time 
from work. The efficacy of the method has been 
supported by several workers; Chant et al. (1972) and 
Anscombe et al. (1974) described favourable results 
compared with formal haemorrhoidectomy, and 
Hood and Williams (1971) and MacIntyre and Balfour 
(1972) reported a success rate in the region of 80 per 
cent. An instrument has been designed and tested 
which standardizes and simplifies a surgical procedure 
which otherwise varies from one surgeon to another 
and even from patient to patient. 


Apparatus 
The instrument consists of an introducer 25 cm in 
length over which lies an inflatable dilator in the form 
of a tough rubber balloon with an outer covering of 
canvas (Figs. 1, 2). A central expansile band lies 
between the canvas at the most distensible part of the 
apparatus. Inflation is performed by a sphygmomano- 
meter type of hand pump. Adjacent to the Perspex 
handle is an adjustable flange which lies against the 
buttocks holding the apparatus in place. 

The patient is prepared and anaesthetized in the 
routine manner for a Lord's procedure and a sigmoid- 
OSCOpy Is carried out initially. 


Method 

A disposable plastic cover is placed over the apparatus 
which is lubricated and inserted into the lower rectum. 
The optimal site of distension is designed to lie in 
contact with the region of the pecten bands and the 
apparatus is held in this position by adjustment of the 
flange. Inflation is performed by squeezing the pump 
a fixed number of times and the apparatus is left in 


460 





Fig. 1. The instrument in the deflated position prior to 
introduction. 





Fig. 2. The instrument in the inflated position showing the 
maximal amount of distension which is centrally placed to 
coincide with the pecten band. 


place for between 1 and 2 minutes, when it is deflated 
and removed. 

The second part of the treatment with the anal 
dilator is carried out as described by Lord (1969). 

Twenty-five patients have been treated in this way 
and have been compared with a control group. 
Though follow-up at the time of writing is only 
between 3 and 6 months there have been no complica- 
tions of note and the method would appear to give 
comparable results to digital dilatation. 
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Single Case Reports 


During the past three vears it has been the policy of the Editorial Board 
not to accept single case reports unless of unusual clinical or scientific 
interest. To conserve adequate space for the more major contributions 
that readers generally prefer, this restriction will remain, but at the same 
time the Editorial Board hopes that it will continue to receive reports of 

| single cases that fulfil these criteria. It is this intrinsic significance of the 
case, rather than a review of the literature, which is of importance, and 
such material will always be carefully considered for publication. 
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Outpatient treatment of haemorrhoids 


by cryotherapy 


H. D. KAUFMAN* 


SUMMARY 

The treatment of haemorrhoids by cryosurgery is fairly 
new. One hundred cases have been analysed and the 
results presented as a preliminary report. Although the 
maximum follow-up is only 18 months, so far the results 
have been encouraging, and should they be maintained 
this method of outpatient haemorrhoidectomy could 
dramatically alter the management of this condition. 


Over the centuries various treatments have been 
devised to relieve the symptoms of haemorrhoids. In 
recent years several attempts have been made to deal 
with the problem on an outpatient basis. Lord’s anal 
stretch and rubber band ligation have both been fairly 
well tried and documented, but treatment by cryo- 
surgery is still relatively new. This paper is a pre- 
liminary report of the results obtained with 100 
patients treated by cryosurgery. 


Patients and methods 

One hundred out of 104 consecutive patients who 
presented with primary haemorrhoids were selected 
for this form of treatment. Of the 4 excluded, 2 
presented with acute prolapsed haemorrhoids and 
haemorrhoidectomy was carried out as an emergency 
procedure, whilst the other 2 were thought to have 
excessive skin involvement and these were also dealt 
with by haemorrhoidectomy. 

At the initial attendance a pro forma was completed 
recording the presence or absence of various symptoms 
and also the clinical signs noted on examination. 

Of the 100 patients, 23 had first degree haemor- 
rhoids, whilst 56 and 21 had second and third degree 
haemorrhoids respectively. Table I shows the overall 
incidence of the presenting symptoms. 

Examination showed that in addition to the primary 
haemorrhoids, there was excoriation of the perianal 
skin in 7 patients, skin tags in 31 and a posterior 
fissure-in-ano in 11 cases. 

Using a Clifton proctoscope the haemorrhoid was 
isolated (Fig. 1) and frozen using a nitrous oxide 
cryoprobe operating at —90 °C; neither sedation nor 
analgesia was used. The length of time taken to freeze 
the tissue was variable and depended on the size of the 
haemorrhoid mass and on the pressure of gas in the 
cylinder. For larger haemorrhoids the mass was dealt 
with in several sections until complete freezing down 
to the mucocutaneous junction was obtained (Fig. 2). 
Skin tags were then dealt with separately in a similar 
manner. All three haemorrhoids if present were dealt 
with at one session, the total length of time required 
usually being about 10 minutes. The patient was then 


462 


Table I: PRESENTING SYMPTOMS 
Symptom: Bleeding 


4, of cases: 79 


Pruritus 56 
Prolapse 
Intermittent 56 
Permanent 21 
Pain 4] 
Perianal dampness 35 





Fig. 1. Haemorrhoid isolated before freezing. 





Fig. 2. Haemorrhoid after freezing. 


allowed home and reviewed as an outpatient 6-8 
weeks later. 

At this visit all the patients were asked about their 
presenting symptoms; whether they were cured, 
improved or no better. Finally, they were questioned 
about any postoperative problems encountered. 
Subsequent review was carried out at regular intervals 
and the follow-up period to date ranges between 4 
and 18 months. 


* Selly Oak Hospital, Birmingham. 


Results 

Although throughout this series neither analgesia nor 
sedation was administered, with few exceptions the 
actual procedure of freezing the haemorrhoid mass 
was declared virtually painless. When the muco- 
cutaneous junction is approached a stinging sensation 
occurs as this area is frozen, and similar discomfort 
also occurs when skin tags are treated. 

- Any initial discomfort soon passes off, but 20 
patients complained of pain in the first 3 or 4 days 
postoperatively. As a rule the pain was not incapaci- 
tating and was controlled by Distalgesic tablets. Only 
5 patients had sufficient pain to keep them off work, 
and of these, 3 were found on examination to have 
developed a posterior fissure-in-ano which was 
treated by anal dilatation, with rapid resolution of 
symptoms. 

Oedema of the haemorrhoids was the next most 
frequent problem and occurred in 13 patients. The 
appearance on examination at this stage is similar to 
acutely prolapsed haemorrhoids, but surprisingly this 
problem usually did not cause severe pain. One patient 
had to be admitted because of severe oedema and 
pain, whilst another 2 remained in bed at home for 
about a week. 

Around 10 per cent of the patients mentioned some 
bleeding per rectum up to 2 weeks after treatment. 
This was generally no more than their preoperative 
bleeding and only 1 patient bled significantly, being 
admitted with a haemoglobin level of 11-5 g per cent 
1 week after the procedure. 

The only other problems encountered were diffi- 
culty in micturition for 48 hours in 2 middle-aged 
men, and minor incontinence associated with a loose 
bowel action which settled in a week in 1 woman. 

Following cryosurgery there is a gradual improve- 
ment in symptoms up to about 2 months, by which 
time maximum liquefaction of the haemorrhoid mass 
has occurred. Questioning the patients at this time 
revealed that all had obtained some improvement and 
the majority felt that they had been cured of their 
symptoms. However, there were 11 patients who felt 
that although they had been improved considerably 
they still had some symptoms. These were reviewed 
after a further 2 months and if their symptoms were 
still present cryotherapy was repeated. Of these, 3 had 
cryotherapy performed a third time to cure a prolapse. 
Table II shows the reasons for repeat cryotherapy. 

Examination at the initial follow-up consultation 
sometimes showed that although the patient was 


e 
Treatment of haemorrhoids by cryotherapy 


Table II: REASONS FOR REPEAT CRYOTHERAPY 
Reason: Persistent prolapse No. of cases: 6 
Remaining skin tags 
Bleeding on defaecation ] 
Pruritis ani 1 


asymptomatic some haemorrhoid mass remained, 
and 3 patients in this category were subjected to 
further treatment to reduce the size of the residual 
haemorrhoid. 


Discussion 

Cryosurgical procedures elsewhere in the body seem 
well established and accepted but so far cryodestruc- 
tion of haemorrhoids has not gained wide acceptance. 
A preliminary report on the technique was given by 
Lewis et al. in 1969, followed by a further paper in 
1972 (Lewis, 1972). He used a liquid nitrogen cryoprobe 
which has an operating temperature of — 190 °C. 

Williams et al. (1973), using a combination of liquid 
nitrogen and nitrous oxide, reported on 37 cases 
treated by this method. All these patients were 
admitted to hospital, most being allowed home on the 
first postoperative day. Some, however, remained for 
up to 2 weeks. In the present series all the patients 
were treated as outpatients using a nitrous oxide 
cryoprobe and only 2 were admitted to hospital 
because of complications. 

Since the completion of this series the technique 
has been modified in so far as all the internal element 
of the pile is dealt with using a nitrous oxide probe and 
any skin involvement is treated with liquid nitrogen. 
Providing the thermal destruction is confined to the 
internal haemorrhoids, mucous discharge is not a 
problem. Once the external skin is frozen, discharge is 
inevitable, but in the present series this was not deemed 
intolerable. 
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Congenital absence of the vas deferens 


G. P. RUBIN AND I. TAYLOR* 


SUMMARY . 

A case is presented of congenital absence of the left 
vas deferehs, kidney and ureter, and the literature 
relating to this anomaly is reviewed. 


VASECTOMY is now an extremely commonly performed 
procedure. This case report is intended to draw atten- 
tion to the possibility of unilateral absence of the vas 
and ipsilateral kidney. 


Case report 

H. G., a 35-year-old man, was admitted for repair of a right 
inguinal hernia. As he had 4 children he requested a vasectomy 
at the same time. On examination an indirect right inguinal 
hernia was present. A normal right vas was palpable, but the 
presence of a left vas was not established with certainty. The 
patient denied any symptoms or history of urinary tract 
disease. 

At operation the right inguinal hernia was repaired, and a 
normal right vas was found. This was divided and ligated in 
the normal manner. The left vas could not be palpated through 
the scrotum. The scrotum was incised, and the testis and 
spermatic cord delivered. Dissection of the cord revealed that 
the left vas was absent, and the epididymis atrophic. Both 
testes were normal. 

A subsequent intravenous pyelogram showed an absent left 
kidney and ureter, with hypertrophy of the right kidney. 
Seminal analysis 6 weeks after operation indicated aspermia. 


Discussion 
The case described represents unilateral congenital 
absence of the mesonephric duct. The embryological 
development of the urogenital tract is a complex 
matter, resulting in a relatively high incidence of con- 
-genital abnormalities. Guizzetti (1918) estimated that 
anomalies of the genital tract are present in one-third 
of patients with renal anomalies. This frequent associa- 
tion is explained by the common origin of both 
tracts from the mesonephric duct. Absence of the 
mesonephric duct precludes formation of the ureteric 
bud, and results in renal agenesis and absence of the 
ipsilateral vas deferens. 

The literature contains several reports covering a 
wide range of anomalies involving the vasa deferentia, 
usually based on surveys of patients with fibrocystic 


disease, or the sub-fertile, amongst whom they are 
more common. : 

Complete absence of a vas deferens and the ipsi- 
Jateral renal tract is, however, a rare occurrence 
(Priesel, 1924). Four cases were seen in the Ochsner 
clinic between 1965 and 1972 (Ochsner et al., 1972). 
In a series of 12000 infertile patients Charney and 
Gillenwater (1965) found 37 with an absent vas, of 
whom 2 had ipsilateral renal agenesis. It is note- 
worthy that in all the cases so far described the 
anomaly has occurred on the left (Hutch, 1972; 
Ochsner et al., 1972). There does not, however, appear 
to be any obvious embryological basis for this finding. 

The increased popularity of vasectomy may well 
make the absent vas a more common finding. The 
importance of preoperative examination and palpa- 
tion of the vasa is stressed. As the present case 
demonstrates, with an absent vas the possibility of 
associated renal anomalies exists, and further investi- 
gation of the renal tract is always indicated. 
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Torsion of the testis and allied conditions 


R. C. N. WILLIAMSON* 


SUMMARY 


In 15 years at Bristol there have been 293 cases of 


torsion of the testis, 53 cases of torsion of a testicular 
appendage and 5 cases of testicular ischaemia due to 


other causes. The risk of a male developing torsion of 


the testis or its appendix by the age of 25 is about | in 
160. Both conditions occurred primarily in adolescents, 
but among prepubertal boys torsion of an appendage 
was as common as torsion of a normally descended 
testis. There was a slight left-sided preponderance in 
testicular. torsion, mere marked in torsion. of the 
appendages; the incidence of bilateral torsion was 2-0 
and LE per cent respectively. 

The clinical features and differential diagnosis of the 
two conditions are compared. Torsion of a testicular 
appendage is the most commonly misdiagnosed scrotal 
lesion, the preoperative diagnosis being correct in only 
Ii per cent of cases compared with 90 per cent for 
torsion of the testis. Twenty-one cases of recurrent 
forsion underwent prophylactic bilateral orchidopexy. 
There were 20 cases of torsion of undescended testes, 
with a salvage rate of only 20 per cent. 

The overall testicular survival rate was 55:3 per cent. 
Viability depends upon the possibility of spontaneous 


reduction, the preoperative delay after the onset of 


symptoms, the degree of torsion of the cord and the 
length of follow-up in doubtful cases, Urgent scrotal 
exploration is advised in every case of acute testicular 
pain unless there is overwhelming evidence of epididvmo- 
orchitis. Exploration of the opposite side is mandatory 
in torsion of the testis and advisable in torsion of an 
appendage. 


Torsion of the testis has been recognized as an acute 
scrotal emergency for over 100 years but only recently 
has its true incidence been appreciated; it remains 
misdiagnosed far too often. Torsion of a testicular 
appendage has been recognized for over 50 years and 
is also quite common, yet it frequently also passes 
undiagnosed, Other rare causes of testicular ischaemia 
or infarction have been the subject of sporadic case 
reports, 

This review is based upon 353 cases of testicular 
torsion and allied conditions admitted during the 
| 5-year period 1960-74 to the five hospitals in the 
` Bristol area with acute surgical beds (Table 1). There 
appears to be no published series of comparable size. 

Table 11 shows that there were 293 cases of proved 
testicular torsion, 20 of these occurring in undescended 
testes. During the early years of the study a further 10 
cases of transient torsion were diagnosed but not 
submitted to surgery, and these have been excluded 
from the series in view of possible diagnostic error. 


Fifty-five patients were found at operation to hase 
torsion of a testicular appendage, and tSere were 5 
cases of testicular ischaemia unassociated with torsion 
of the spermatic cord. 





Table I: BRISTOL HOSPITALS INVOLVED 


Hospital: Eoyal Infirmary No. of patients: 129 
Southmead Hospital ME 

Royal Hospital for Sick Children 33 

Frenchay Hospital 33 

Cossham Memorial Hospital i? 

Total 353 


Table H: FORSION OF TESTIS AND ALLEED 
CONDITIONS 


No. of cases 





Torsion of :estis 291 
Acute 212 
Late 30 
Subacute iG 
Recurrerd 21 
Undescerded 20 
Torsion of :esticular appendage 25 
Other causes of testicular ischaemia $ 
Total 3531 


Torsion of the testis 


Incidence 

Torsion cf the testis, or more strictly termed torsion 
of the spermatic cord, was first reported b» Delasia ive 
in 1840, affecting an undescended testis. The first 
British case (the fourth overall) was recosded in 1381 
by Langten at St Bartholomew's Hospital, London; 
this was also the first report of torsion affecting à 
normally descended testis. The torsion could not 5e 
released and the organ ultimately sloughed. By 1901 
Scudder was able to assemble a meagre 32 cases from 
the world literature, and for many years therea ier 
surgeons continued to consider testicular torsion à 
rarity. Wheeler and Clark (1952) reported 9 cases jut 
of 40 000 consecutive hospital admissions, and Dereng 
and Clarke (1953) a mere 20 out of 153 800. Dunng 
recent years, however, the condition has become much 
more widely recognized, with over 1000 cases reported 
up to 197) (Skoglund et al., 1970b). There must have 
been marw more undiagnosed and unreported cases 
treated conservatively, with subsequen: testicular 
atrophy (Scott, 1956). 
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* United Bristol Hospitals. 
Present address: Massachusetts General Hospital and Harete 
Medica! School, Boston, Massachusetts. 
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Fig. 1. Annual incidence of testicular torsion and allied 
conditions in Bristol during the 15 years of the present study. 
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Fig. 2. Age incidence of torsion of the testis and its 
appendages. 


Table HI: SIDE AFFECTED 


Bilateral Left Right Total 
Torsion of testis 6 (2:025) 148 139 293 
Torsion of testicular 1 (1:874) 37 17 85 


appendage 

During the 15 years of the present study the annual 
incidence of torsion in Bristol has approximately 
doubled (Fig. 1); this is almost certainly due to an 
increasing readiness to explore any doubtful case. On 
average during the past 5 years there have been 33 
cases of torsion of the testis or its appendage per 
annum, the great majority occurring below the age 
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of 25 years. Fhere are roughly 130 000 males below 
the age of 25 in the Bristol area. The annual incidence 
of torsion is therefore about 1 case per 4000 males at 
risk and | in every 160 men will have developed 
torsion of the testis or its appendage by the age of 25. 


Age 

Torsion of the testis can occur in utero (Biorn and 
Davis, 1951) and up to the age of 68 (O'Conor, 1933). 
Al reports, however, show that it is commonest 
around puberty, with a second but much smaller peak 
in the first year of life; Fig. 2 confirms this general 
pattern in the present series. Sixty-five per cent of 
cases occurred between the ages of 12 and 18, but 
torsion is as common among men in their twenties 
as it is among prepubertal children. 


Side 

Torsion was originally thought to affect the right 
testis more frequently, and Aird (1957) suggested that 
this was connected with the increased incidence of 
maldescent on the right side. Nearly all recent 
reports, however, have shown a slight left-sided pre- 
ponderance, and this is confirmed by the present series 
(Table HI). This may be associated with the greater 
length of the left spermatic cord. 

There were 6 cases of bilateral torsion, an incidence 
of 2 per cent compared with figures of 5-7 per cent 
previously reported (Abeshouse, 1936; Ewert and 
Hoffman, 1944). This lower incidence may be due to 
the policy of immediate contralateral orchidopexy. 
Concurrent bilateral torsion has twice been described 
in neonates (Frederick et al., 1967; Papadatos and 
Moutsoris, 1967), but in all other cases including 
those reported here the episodes have occurred 
sequentially. Two of the 6 cases resulted in bilateral 
testicular loss. Another 3 patients with previous 
orchidectomy for maldescent underwent torsion of 
their sole remaining testis and in one of these testicular 
atrophy developed. Fortunately all 3 patients thus 
castrated had passed the age of puberty. 


Aetiological factors 

Sir Astley Cooper (1830) first noted that the entire 
scrotal contents of the neonate could be freely lifted 
out of the scrotum without tearing any tissue, and this 
mechanism is believed to account for the rare extra- 
vaginal torsion which is virtually confined to new- 
born infants (Taylor, 1897; Campbell, 1948). 
Occasional cases have been reported in older children 
(Smith, 1957; Jones, 1962; McFarland, 1966), but the 
mechanism of extravaginal torsion in these cases is 
very difficult to understand. The present series 
includes 4 cases of neonatal torsion, but these, 
together with all the remaining cases, were of intra- 
vaginal type. 

Both Scudder (1901) and Going and Keith (1906) 
drew attention to the fundamental anatomical 
abnormality predisposing to intravaginal torsion, 
namely a freely mobile testis suspended by a long 
mesorchium within a capacious tunica vaginalis. 
The high investment of the tunica producing this 


‘bell clapper’ testis has been repeatedly described, and 
Barker and Raper (1964) suggested that a normal 
testis will not undergo torsion unless submitted to 
severe trauma. Where the operative records in the 
present series included an adequate anatomical 
description these anomalies were almost universally 
present. There was no record of the rare type of torsion 
in which the testis twists upon the epididymis. 

It is surprising, in view of the fact that the 
anomaly is nearly always present on both sides 
(Adams and Slade, 1958; Angell, 1963), that bilateral 
torsion is not a commoner event. The actual force 
initiating torsion in a susceptible testis is still not 
clearly understood, though trauma, unusual body 
movements and the spiral attachment of the cremas- 
teric muscle fibres (Muschat, 1932) have all been 
implicated. Table IV shows that neither trauma nor a 
history of recent exercise prevailed in the present 
series and sometimes the onset of symptoms occurred 
during sleep. 


Clinical features 

Table 11 shows that 21 cases of torsion (recurrent) were 
admitted for elective bilateral orchidopexy on the 
basis of recurrent attacks of testicular pain and 
swelling. In all but one of these the symptoms were 
confined to one side. On examination both testes were 
found to be abnormally mobile and to assume a 
horizontal lie in the erect position, and at operation 
all were found to have the classic high investment of 
the tunica vaginalis. The symptoms were cured by 
bilateral testicular fixation. 

A small group of 10 patients (subacute) were 
admitted as emergencies with symptoms of acute 
torsion which had completely settled by the time of 
examination, and for this reason surgery was delayed 
24-48 hours. The majority of 212 patients (acute) were 
admitted as emergencies and explored either immedi- 
ately or as soon as the correct diagnosis was con- 
sidered, and in every case within 10 days of the onset 
of symptoms. Finally, 30 patients (/ate) had a history 
of more than 10 days' torsion prior to surgery; in this 
group, who sometimes presented diagnostic difficulty, 
the urgency for surgical exploration had clearly 
passed. The 20 undescended cases will be considered 
separately. 

Tables IV and V list the clinical features in all the 
cases of torsion except the recurrent group described 
above. Thirty-seven per cent gave a past history of 
one or more similar attacks of testicular pain and 
swelling, and other series report even higher figures of 
45-52 per cent (Barker and Raper, 1964; Chapman 
and Walton, 1972). This clearly illustrates the wisdom 
of carrying out prompt bilateral orchidopexy in 
patients with features of intermittent recurrent torsion. 

The pain of acute torsion is typically of sudden 
onset (Leape, 1967), but it may occasionally build up 
slowly. Scrotal pain was experienced in 88 per cent of 
our cases; only 31 patients with torsion of a fully 
descended testis had no pain at all in the scrotum, 25 
of these being more than 1 year old. Lower abdominal 
or suprapubic pain was recorded in 39 per cent of 
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Table IV: SYMPTOMS OF TORSION 


Undescended — Testucasar 
Testis* testis appencage 
Sympzoms No. '« No. % No. E^ 
Previous episodes 92. 47 2 10 10 is 
Pain 
Scrotal 221 88 0 G 49 &89 
Abdominzl 99 39 8 40 12 ee 
inguinal 49 19 16 80 13 24 
Loin 13 $ 0 0) ] z 
Thigh 5 2 0 0 2 4 
Vomiting 107 42 13 65 « | 2 
Urinary symptoms 16 6 0 9 5 3 
History of trauma 20 8 i 3 9 18 
Recent exereise 38 l 0 0 i i 





* Cases of recurrent torsion not included. 


Table V: SIGNS OF TORSION 
Undescended 








Testis* testis 

Sigts No. % No. % 
Overlying skin inflamed 91 36 5 20 
Abnormal ve 87 34 Ü Ü 
Pyrexia 56 22 7 33 
Secondary hydrocele 20 8 0 i) 
Adherent skan 9 4 0 Ü 
Palpabie nodule Q 0 0 Ü 


* Cases of pecurrent torsion not included. 


cases, often preceding and sometimes predomina ing 
over the scrotal element. Inguinal pain was described 
in 19 per cent of cases, and Moore (1972) has rececttly 
stressed this initial situation of pain lying above the 
deep inguinal ring and reflecting the anatomy of 
the testicular innervation. It is less generally under- 
stood tha: pain may sometimes radiate to the œin 
(McFarland, 1966) or even down the anterior aspect 
of the thigh (Table IV). Neonatal torsion usually 
presents as an apparently painless swelling, and Lyon 
(1961) has shown that the same may occasionally 
apply in older children. 

Vomiting occurred in 42 per cent of patients and 
comparabe figures have been described in several! 
other reports. Urinary symptoms, usually sbght 
frequency or stinging dysuria, were confined to a few 
patients (5 per cent) in none of whom was any 
significant abnormality encountered on examina.ion 
of a midstream specimen of urine. 

One-third of patients were reported to have an 
abnorma! testicular lie on preoperative examinacion 
(Table V), and both Angell (1963) and Cerriere (1972) 
have stressed the value of eliciting this physical sign 
by examining the contralateral testis in the erect 





tender to allow confirmation of its herizontal iie, 
though i: may be found to have retracted upwards 
into the neck of the scrotum (testis redux). Secondary 
hydroceles were seldom recorded on examination ^ut 
usually found at operation. 

Erythema and oedema of the overlying scrotal skin 
and a low grade pyrexia were quite common findings, 
sometimes occurring within 4 hours of the onset of 
symptoms, but unfortunately they were seldom 
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Table VI: PREOPERATIVE DIAGNOSIS IN TORSION 
OF TESTIS 











| | GP Hospital 
Diagnosis diagnosis diagnosis 
Torsion of testis* 
Torsion of testis 98 228 (9077) 
Epididymo-orchitis 36 i3 7 
Testicular tumour 2 4 
Acute appendicitis 10 3 
Torsion of appendage 0 3 
Traumatic haematoma 2 i 
Strangulated hernia 3 0 
Ureteric colic 2 0 
M'scellaneous 4 0 
Total 157 252 
Torsion of undescended testis 
Torsion of undescended testis 2 14 (70?) 
Strangulated hernia 7 5 
Tumour of undescended testis 0 ] 
Acute appendicitis 2 $) 
Epididymo-orchitis } 0 
Totai 15 20 


* Cases of recurrent torsion not included. 


Table Vil: CASES EXPLORED AS SUSPECTED 
TORSION 


Correct diagnosis No. of cases 


Epididymo-orchitis 55 
Haematoma 10 
Idiopathic scrotal oedema 9 


my 


Acute hydrocele 


H 
No abnormality found 6 (4 undescended} 


Tumour 2 

Strangulated inguinal hernia 2 (undescended) 

Inguinal adenitis | (undescended) 
Total 92 


associated with a viable testis. Nine patients with late 
torsion were found to have adherence of the overlying 
scrotal skin. 


Differential diagnosis 
Table VI records the diagnosis made by the referring 
practitioner and by the most senior member of the 
surgical team to see the patient in hospital before 
operation. Table VII shows that during the 15-year 
period a total of 92 patients were explored in error for 
possible acute torsion, and it lists the actual findings 
in these cases. In none of these was significant 
morbidity encountered as a result of operative inter- 
vention. The overall accuracy of the preoperative 
hospital diagnosis for torsion of the testis was 90 per 
cent, compared with 82 per cent reported by Skoglund 
et al. (1970b) in a recent series of 70 cases. 
Throughout the literature and in our experience at 
Bristol torsion of the testis has most frequently been 
mistaken for acute epididymo-orchitis, an error which 
automatically dooms the organ to necrosis. In 36 
cases of torsion this diagnosis was made by the 
general practitioner and the patient commenced on 
antibiotics. Failure to respond led to eventual hospital 
admission, but in every case the testicle was infarcted. 
Epididymo-orchitis was also the commonest mis- 
diagnosis in hospital, and tragically in one case the 
error was repeated on the second side. Prehn (1934) 
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suggested that scrotal elevation relieved the pain of 
orchitis but aggravated that of torsion; most authors, 
however, have found this sign notoriously fallible, 
and a much more reliable guide is the presence or 
absence of urinary infection (Blandy, 1957). Epi- 
didymo-orchitis is very uncommon in adolescent boys 
in the absence of underlying urinary tract disease, and 
it is usually a manifestation of more generalized uro- 
genital infection (Moharib and Krahn, 1970). Mild 
urinary symptoms were described in 6 per cent of our 
patients, and Burton (1972) found sterile pyuria, 
microscopic haematuria and even a mucoid urethral 
discharge among his cases of torsion. The presence or 
absence of prostatic tenderness may be a valuable 
pointer, and Madsen (1960) found that examination 
of the prostatic fluid could almost invariably differ- 
entiate torsion from epididymitis unless antibiotics 
had been started. 

Most of the 55 patients (Table VII) explored for 
torsion who were found to have epididymitis were 
over the age of 20, and many, though not all, had 
severe urinary symptoms, fever and pyuria. In some 
cases labelled as ‘epididymitis’ the operative findings 
were rather inconclusive and would have been 
compatible with a resolved torsion. In spite of 
occasional suggestions still to the contrary (McCollum, 
1972) nearly all writers agree with Corriere (1972) 
that only overwhelming evidence against the diagnosis 
of torsion in adolescents and young men should 
be allowed to contraindicate operation, and our 
experience at Bristol would strongly endorse this view. 

Four cases of late torsion were explored with a 
diagnosis of probable testicular tumour, 2 of these 
being in neonates. During the same period 2 cases of 
tumour presenting with acute testicular pain were 
explored to exclude the possibility of torsion (Table 
VIf), and the author has personally operated on a 
32-year-old man recently for the same reason. 
Longino and Martin (1965) suggested that torsion 
is virtually the only possibility in a baby with 
testicular enlargement seen within a few days of birth. 

In 3 boys with abdominal pain, swelling of the right 
testis was overlooked on admission and an initial 
diagnosis of appendicitis made. One boy actually 
underwent appendicectomy on the day of admission 
and right orchidectomy on the following day. There 
was no instance of torsion of an intra-abdominal 
testis, which is usually associated with malignant 
change (Charendorff et al., 1951). 

Idiopathic scrotal oedema (Fig. 3), first described by 
Qvist (1956), may be allergic in origin and appears to 
be confined to young children. The skin is bright pink 
in colour and the oedema frequently involves both 
sides of the scrotum and may spread on to the 
perineum or penile shaft. The testis and cord can 
usually be felt to be normal in size and non-tender 
(Hanstead and John, 1964). Fourteen cases were seen 
in Bristol between 1960 and 1974 with an average age 
of about 5 years; 9 of these were explored to exclude 
torsion. 

Torsion and traumatic haematoma may be im- 
possible to differentiate without exploration, and this 
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Table VIII: COMPARATIVE TESTICULAR VIABILITY IN REPORTED SERIES 


No. of cases Left side No. of No. of 
Series of torsion involved (°,) bilateral cases undescended testes Viability (75) 
Smith (1957) 31 55 l 5 23 
Gartman (1964) 44 64 l 0 60 
Barker and Raper (1964) 38 76 0 3 29 
Allan and Brown (1966) 50 62 0 2 20 
McFarland (1966)* 36 56 0 4 33 
Klingerman and Nourse (1967) 30 52 l l 30 
Chapman and Walton (1972) 85 64 l 4 63 
Macnicol (1974)* 60 67 l 8 21 
Williamson (1976) 293 52 6 20 55 





* Series confined to children. 


Table IX: VIABILITY OF TESTIS AT FOLLOW-UP 











Period Viability No. of cases ^, Viability 

1960-4 Viable 26 
Non-viable 30 

Total 56 46:4 
1965-9 Viable 56 
Non-viable 43 

Total 99 56-4 
1970-4 Viable 80 
Non-viable 58 

Total 138 58-0 
Overall Viable 162 
Non-viable 131 

Total 293 55-3 





N.B. Undescended cases included. 


Table X: VIABILITY OF TESTIS RELATED TO TYPE 
OF TORSION AND REDUCTION 


Type of torsion and reduction No. of cases 


Acute torsion 127 
Operative reduction 80 
Spontaneous reduction 39 
Manipulative reduction 8 

Subacute torsion 10 

Recurrent torsion 21 


Undescended testes 
Total 162 





is indicated if the least doubt remains. Occasionally 
an acute hydrocele may develop sufficiently rapidly to 
cause sudden testicular pain and swelling, and 7 such 
cases were explored as emergencies. 


Testicular viability 

Reviewing the literature in 1964, Barker and Raper 
discovered a 90 per cent testicular loss after torsion— 
80 per cent by immediate orchidectomy and 10 per 
cent by subsequent atrophy. Table VIII shows a 
rather less gloomy pattern emerging from a number 
of other recent reports of moderately large series. The 
prognosis for testicular viability is worst in infants 
and young children so that any series confined to 
paediatric patients is likely to provide a lower rate of 
testicular salvage. The only hope of saving the testis 
lies in prompt recognition and surgery (Krarup, 
1972). Table 1X demonstrates a steady improvement 
in percentage viability over the past 15 years in 
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Fig. 3. Idiopathic scrotal oedema in a boy of 5. Note that 
the oedema involves both sides of the scrotum. 


Bristol, with an overall figure of 55:3 per cent which 
compares quite well with other series. Testicular 
viability depends upon the following four factors: 

l. The testis may undergo spontaneous reduction. 
Table X shows that this happened in 70 cases of 
torsion, i.e. in nearly half of those with an ultimately 
viable testis. Twenty-one of these underwent elective 
orchidopexy for intermittent episodes (recurrent 
torsion), 10 had subsided following emergency 
admission (subacute) and 39 were found to have 
undergone spontaneous reduction at operation. In 
several of the latter group untwisting was said to 
have taken place during induction of anaesthesia. At 
operation these patients showed bruising of the 
mesorchium with congestion of the testis and epi- 
didymis, and invariably a high investment of the 
tunica vaginalis. 
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qe Viable: Operative reduction 
[3 Viable: Spontaneous or manipulative reduction 
7 Non-viable 
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Fig. 4. The effect of preoperative delay on testicular 
viability. (Undescended cases not included.) 


Table XI: OUTCOME IN CASES WITH NON-VIABLE 





TESTES 
Atrophy 
with 
Type of Silent testicular Immediate 
torsion atrophy extrusion orchidectomy Total 
Acute torsion 30 9 AG RS 
Late torsion 10 3 17 30 
Undescended 2 0 l4 16 
testes 
Total 42 12 77 131 





2. The delay between the onset of symptoms and 
the time of operative (or manipulative) reduction is 
obviously of paramount importance. Smith (1955) 
found that after 4 hours’ experimental ischaemia in 
dogs there was severe damage of spermatogenic cells, 
but that it required 8-10 hours’ ischaemia to eliminate 
the interstitial cells of Leydig. The effect of delay has 
been reviewed by Allan and Brown (1966) and by 
Skoglund et al. (1970b). If operation was performed 
within 10 hours they found 70-100 per cent viability, 
but beyond this time the survival rate dropped sharply 
to approach zero around 24 hours, although there is 
no absolute time limit beyond which one can assume 
that infarction is inevitable. Klinger (1954) reported a 
remarkable case of testicular survival 5 days after the 
onset of torsion, where the twisting of the cord, though 
through one complete revolution, was not particularly 
tight. Fig. 4 shows the effect of preoperative delay 
upon viability in the present series. Beyond 10 hours 
the chances of testicular survival were slim unless either 
spontaneous reduction had occurred or the degree of 
twist was limited to 180-360°. Even as early as at 
4 hours infarction is possible if the cord has undergone 
torsion through several revolutions. The promptness 
of local practitioners in referring patients, especially 
during recent years, has resulted in 28 patients under- 
going operation within 3 hours of the onset of symp- 
toms, thus ensuring testicular survival in every case. 

3. The degree of torsion of the cord has already been 
considered in part. In our experience this was found 
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to vary between 180 and 1440° (four revolutions), 
though it was not always recorded. Sonda and Lapides 
(1961) studied this parameter both in dogs and in 4 
men undergoing bilateral orchidectomy for carcinoma 
of the prostate. They concluded that three or four 
complete turns of the cord produced irreversible 
changes within the testis after 2 hours, whereas one 
turn was well tolerated for 12 hours but invariably 


4. Adequate follow-up is important in the assess- 
ment of the testes replaced in the scrotum. In Bristol 
whenever there was doubt about the viability of the 
testis at operation follow-up was usually continued 
for 3-6 months and sometimes longer. A few patients 
were noted to have testicular atrophy during a 
subsequent hospital admission, or in | case at a sub- 
fertility clinic several years later. In 6 cases, where 
testes of doubtful viability were retained in situ, 
follow-up was inadequate and these have therefore 
been classified as ‘atrophic’. In some of the series 
listed in Table VHI, notably that of Chapman and 
Walton (1972) reporting a 63 per cent testicular 
salvage rate, the length of follow-up is not stated. 


Treatment 

The first case of manipulative reduction of torsion 
was reported by Nash in 1893, though the testis sub- 
sequently underwent partial atrophy (Nash, 1895). 
Two years later van der Poel (1895) described the case 
of a 25-year-old doctor with recurrent torsion who 
learnt to reduce his own testis. Recently Sparks (1971) 
has underlined the value of manipulative reduction as 
a first aid measure in his practice as medical officer at 
Rugby School. He has shown that the direction of 
torsion is usually away from the septum dartos, 
possibly owing to the line of pull of the cremasteric 
muscle fibres. Manipulative reduction was successfully 
achieved in 8 of the present cases but only as an 
immediate prelude to surgery which should always be 
carried out expeditiously. 

Intermittent torsion may result in testicular 
infarction either by progressive ischaemia due to 
repeated episodes (Angell, 1963) or by a subsequent 
complete and irrevocable twist of the spermatic cord 
(Taylor, 1960). Patients with recurrent torsion there- 
fore merit early bilateral orchidopexy as a prophy- 
lactic measure, and this was practised in 21 cases. 

If the viability of the testis is in doubt at operation 
after the torsion has been reduced, the organ should 
be wrapped in a warm moist pack and reinspected 
after 5-10 minutes. Bright bleeding following incision 
of the tunica albuginea is a promising sign. Smith’s 
(1955) findings suggest that an ischaemic testis may 
continue to function as an endocrine organ though 
rendered infertile by destruction of the more vulner- 
able spermatogenic cells. It is obviously wise to retain 
any testis in which there is a possibility of residual 
function, particularly if the period of torsion has been 
less than 8-10 hours and the cord has not been twisted 
more than one and a half times. 

In neonatal torsion Longino and Martin (1965) 
suggested conserving the testis regardless of its 


appearance, but this advice is controversial (Peterson, 
1961; Whittlesey, 1961), and at any age there seems 
little point in replacing an organ which is obviously 
totally infarcted. Indeed, such a policy is not without 
disadvantage. Table XI shows that 77 patients under- 
went immediate orchidectomy. Of the remaining 
testes which proved to be non-viable but were replaced 
in the scrotum, 42 underwent silent atrophy but 
12 had failure of wound healing with extrusion 
of a sloughing testicle. Some of these eventually dis- 
charged the slough spontaneously after several weeks, 
while others were treated by secondary orchi- 
dectomy. 

Contralateral orchidopexy is mandatory in every 
case of proved or suspected torsion and should be 
performed immediately. A midline incision through 
the scrotal raphe is particularly suitable for delivery 
of the opposite testis, and this simple additional step 
was accompanied by no significant morbidity what- 
soever. Eversion of the tunica vaginalis by the Jaboulay 
technique provides sufficient adhesions to prevent any 
possible future torsion. During the early years of the 
series fixation of the opposite testis was sometimes 
delayed for several months and sometimes omitted 
altogether by default; this practice must be condemned. 
Skoglund et al. (1970b) omitted contralateral orchido- 
pexy in 7 out of 70 acute torsions, 3 of which developed 
torsion of the opposite testis. It is inexcusable to court 
the possible disaster of bilateral torsion, however 
remote the risk may appear and whatever the age of 
the patient. 


Undescended testis 

Delasiauve's (1840) original case of torsion involved 
an undescended testis in a 15-year-old boy, and for 
many years thereafter a high incidence of maldescent 
was reported in every series of cases, of the order of 
50 per cent (O'Conor, 1933; Roche, 1939; Ewert and 
Hoffman, 1944). Allen and Andrews (1940) suggested 
that in some of these cases the testis was retracted 
towards the groin rather than truly undescended. 
More recently it has become apparent that the true 
incidence of maldescent is in fact much lower (Table 
VIII); in the present series it was 6:8 per cent (20 in 
293 torsions). Nevertheless, as the general incidence 
of undescended testis outside infancy is about 0:8 per 
cent (Baumrucker, 1946; Scorer, 1964; Villumsen and 
Zachau-Christiansen. 1966) it is evident that failure of 
normal testicular descent does predispose to torsion, 
though less dramatically than Ogilvie (1948) suggested. 
Torsion is probably about ten times commoner in 
undescended testes. 

Anatomical anomalies are commoner in unde- 
scended testes, especially elongation and separation of 
the epididymis and a capacious tunica vaginalis 
(Scorer, 1962). A high incidence of torsion of super- 
ficial inguinal ectopic testes has recently been reported 
in patients with spastic paraplegia (Phillips and 
Holmes, 1972), but this was not encountered in the 
present series of cases. 

The 20 cases were equally distributed between right 
and left testes, with an age range of 6 months to 34 
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years, the majority being in prepubertal boys (Fig. 2). 
Only 2 of them had had any previous pain in the 
affected testis (Table IV). Most boys presented with 
inguinal or iliac fossa pain, vomiting and a lump in 
the groin, which was readily mistaken for strangulated 
inguinal hernia (Table VI) if the empty hemiscrotum 
was overlooked. The 34-year-old man had late torsion 
of an undescended testis mimicking tumour. 

As usual, the salvage rate was poor (Tables X, Xf 

Of the 4 viable testes one underwent spontaneous 
untwisting and another was reduced within 4 hours. 
The other 2 appeared a little doubtful at operation 
but were normal in size and consistency at follow-up 
after 7 months and 3 years respectively. In most cases 
the twisted testis was found within the superficia! 
inguinal pouch ('obstructed ); alternatively, it was at 
or just inside the external ring (emergent’). One boy 
had bilateral cryptorchidism and the opportunity was 
taken to fix both testes in the scrotum after unilateral 
untwisting. One of 4 cases seen personally was of 
particular interest. 
Case |: A 7-year-old boy was referred to the outpatients’ 
department of the Children’s Hospital with an undescended 
right testis. On examination by the consultant surgeon the test: 
was found lying in the superficial inguinal pouch and could e 
be brought down as far as the upper scrotum. The boy was nut 
on the waiting-list for routine orchidopexy. That night he de 
veloped abdominal pain and vomited once. The pain settled | 
returned the following evening, now accompanied by à red 
tender swelling in the right groin which the parents attribute: 
bruising at the time of examination. The general practitioners 
was called 2 days later and immediately referred the boy te 
hospital with a diagnosis of 'iatrogenic torsion’. At operation 
on the same day torsion was confirmed and a necrotic testis 
removed. 

The only prophylaxis against torsion of an unde- 
scended testis can be the early recognition and 
surgical correction of maldescent. Once torsion has 
occurred it is probably wise to fix the normally 
descended contralateral testis against the remote 
possibility of its also undergoing torsion. 



















Torsion of testicular appendages 


Incidence 

Torsion of a testicular appendage was first clearly 
recognized by Colt at Aberdeen in 1922, although 
Ombrédanne (1913) described a case a few vears 
earlier which he confused with torsion of the testis. 
Subsequent reports by Mouchet (1928) in France, 
Dix (1931) in Britain and Randall (1939) in the United 
States soon showed that this was a definite and not 
particularly uncommon clinical entity explaining many 
cases of ‘subacute epididymitis’ in adolescents. Over 
350 cases have been reported (Skoglund et al., 19702), 
and as the symptoms may be extremely mild 
(‘formes frustes’ of Mouchet, 1928) the condition 
may frequently escape diagnosis. Fitzpatrick (1958) 
suggested that calcified bodies sometimes found in 
hydrocele cavities (‘corpora libera") may derive from 
desquamated appendages which have undergone 
previous torsion. In some series of torsions limited to 
children (Qvist, 1956; Snellman, 1960) testicular 
appendages have been involved more often than the 
testis itself. 
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Fifty-five cases were encountered in 15 years at 


Bristol, again with increasing frequency during this 
period. Among prepubertal boys (below the age of 
13) torsion of a testicular appendage (44 cases) was 
just about as common as torsion of a normally 
descended testis (49 cases). 


Age 

The age range extended from 1 to 23 years (Fig. 2), 
with 82 per cent of cases arising between the ages of 
7 and 14. The peak incidence occurs a year or two 
before that of torsion of the testis. All the reported 
series confirm that torsion of an appendage is 
primarily a disease of adolescents. It is very rare in 
infancy though Jones (1962) recorded a case in a child 
of 11 weeks, and it is only occasionally diagnosed in 
adults (Randall, 1939). 


Side 

In a comprehensive review of the literature, Skoglund 
et al. (1970a) found right and left testes to be equally 
affected in 244 cases of twisted appendage where the 
side had been recorded. Surprisingly, in the present 
series (Table IIT) there was a left-sided preponderance 
of just over 2 to 1. There was one bilateral case. 


Case 2: A 10-year-old boy was admitted with a 12-hour history 
of left-sided scrotal pain causing difficulty in walking. He had 
sustained a slight knock to.the scrotum 5 days before and 
described one previous episode of transient testicular pain. 
The left testis was swollen and tender with overlying erythema. 
Torsion of the testis was diagnosed, but at operation & normal 
testis was found, though of ‘bell-clapper’ type. The appendix 
testis was swollen and black with torsion of its pedicle. It was 
excised and the testis was fixed. Nearly 2 years later the patient 
returned with a 24-hour history of right testicular pain, and he 
was found to have torsion of an identical appendage. 


Bilateral torsion of appendages was first described 
by Ambrose and Skandalakis in 1957 and there are 2 
other cases in the literature (Jones, 1962; Litvak et al., 
1964). The above report therefore constitutes the 
fourth such case, suggesting an overall incidence of 
about 1 per cent, that is, half as common as bilateral 
torsion of the testis. In all 4 cases torsion took place 
sequentially, though Shattock (1922) recorded the 
unique situation of simultaneous torsion of two 
appendices attached to the same testis. 


Anatomical considerations 

In De Sedibus et Causis Morborum Giovanni Battista 
Morgagni (1761) first described the pedunculated 
appendages or hydatids attached to the testis which 
still bear his name, and which he erroneously believed 
to be the cause of adult hydrocele. Subsequently, 
four types of appendage have been recognized, all 
representing vestigial embryological structures: 

1. Appendix testis: Quaintly termed the ‘sessile 
hydatid of Morgagni’ this is in fact often pedunculated. 
It represents the most cranial portion of the parameso- 
nephric (Müllerian) duct and is homologous to the 
tubal fimbria in the female. It consists of delicate 
fibrous tissue and blood vessels within a layer of 
columnar epithelium. It is attached to the upper pole 
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of the testis. In 100 autopsies Rolnick et al. (1968) 
found the appendix testis to be the appendage most 
consistently present, occurring on one or the other 
side in 92 per cent and bilaterally in 69 per cent. The 
majority (82 per cent) were pedunculated. 

2. Appendix epididymis: The ‘pedunculated hydatid 
of Morgagni’, this is derived from mesonephric 
(Wolffian) tubules and is attached to the globus major. 
Rolnick et al. (1968) encountered it unilaterally in 34 
per cent and bilaterally in 12 per cent; it was invariably 
pedunculated. 

3. Paradidymis: When present, the ‘organ of 
Giraldes’ is attached to the spermatic cord above the 
globus major. 

4. Vas aberrans: Superior and inferior vasa 
aberrantia (of Haller) are occasionally found in the 
epididymotesticular groove close to the globus minor. 

Approximately 91-95 per cent of twisted appendages 
involve the appendix testis (Dix, 1931; Randall, 1939; 
Skoglund et al., 1970a), and nearly all the remainder 
the appendix epididymis. Torsion has occasionally 
been reported to involve the paradidymis, the vas 
aberrans and even a lipoma of the scrotum (Chapman 
and Walton, 1972). In the present series the appendix 
testis was twisted in 24 cases, the ‘hydatid of Morgagni’ 
(probably also the appendix testis) in 25 and the 
appendix epididymis in 6. As the epididymo- 
testicular groove appears to be the commonest site 
for attachment of a pedunculated appendage (Jones, 
1962) the precise anatomical relationships may be 
readily confused. 


Clinical features 

Although the pain of a twisted appendage is character- 
istically milder, and the history accordingly longer, 
than that of torsion of the testis, the pain may some- 
times be surprisingly severe for the size of the structure 
concerned. Again it may radiate to the groin or lower 
abdomen (McNair, 1961). Table IV shows that 
previous episodes are less common than in torsion of 
the testis and vomiting is scarcely ever seen. Erythema 
and oedema of the scrotal skin (Table V) were seen in 
60 per cent of cases, sometimes associated with mild 
pyrexia. Presumably these features accompany the 
adjacent infarcted tissue. In a few early cases a 
palpable nodule may ‘be felt or transilluminated next 
to the upper pole of the testis, thereby allowing a 
confident diagnosis to'be made. Much more commonly, 
however, this is obscured by testicular swelling and a 
secondary hydrocele. 

In 4 cases at operation an appendage was found to 
be enlarged and oedematous but to have undergone 
spontaneous reduction, an event which has occasion- 
ally been reported elsewhere (Chapman and Walton, 
1972). In the remaining 51 cases it was reddish-black- 
in colour with evidence of haemorrhagic infarction 
(Fig. 5). The strangulated appendage may vary from 
the size of a pea to rival that of the testis itself (Dix, 
1931). Two cases of torsion of an appendage were 
associated with undescended testes and this, though 
rare, has also been described in the literature (Dix; 
1931; Leape, 1967). 


Differential diagnosis 

Table XII shows that torsion of an appendage was 
only correctly diagnosed before surgery in 11 per cent 
of cases. In the remainder, however, the differential 
diagnosis in hospital always included torsion of the 
testis, thus securing prompt operative treatment. 
Skoglund et al. (1970a) reported a 42 per cent correct 
preoperative diagnosis in this condition. Torsion of the 
testis has been described as the most frequently 
misdiagnosed scrotal lesion (Taylor and Bauer, 1965), 
but it is clear that this dubious honour belongs to 
torsion of a testicular appendage. The differentiation 
between these two may be difficult but can safely be 
left to operative resolution. 


Treatment 

A strangulated testicular appendage should be 
promptly excised, thereby allowing the quickest 
symptomatic relief and the certain exclusion of 
testicular torsion (Snyder et al., 1969). Any other 
course of action is fraught with hazard in view of the 
uncertainty of preoperative diagnosis. Furthermore, 
there are 2 cases on record where torsion of a testis 
and torsion of an appendix testis coexisted (Lambert 
and Smith, 1938; Fitzpatrick, 1958). 

The advisability of exploring the other hemi- 
scrotum is less absolute. Although Rolnick et al. 
(1968) found bilateral appendages in 69 per cent of 
scrotal dissections, the risk of bilateral torsion only 
appears to be about 1 per cent. None the less scrotal 
exploration is a particularly safe and simple procedure. 
It is therefore sensible to explore both sides of the 
scrotum, to remove any pedunculated appendage and 
to fix both testes by simple eversion of the tunica 
vaginalis in every case of torsion, whether this involves 
the testis or its appendix. Any future episode of scrotal 
pain can then be faced with equanimity. Prophylaxis 
may simply be achieved by searching for and excising 
any pedunculated appendage at the time of routine 
herniotomy or orchidopexy in prepubertal boys. 


Other causes of testicular ischaemia 

Five cases of testicular ischaemia or infarction were 
seen in the absence of torsion of the spermatic cord. 
Their clinical details are briefly reviewed below. 


Case 3: A full-term baby boy became unwell 4 days after birth 
with high fever and a swollen right testis which was explored 
on the following day. The testis and epididymis were swollen 
and dusky and biopsy showed haemorrhagic necrosis with areas 
of calcification. There was no torsion of the spermatic cord 
and the testis was left in situ. Coliform septicaemia ensued, 
with death 8 days after birth. Autopsy showed pancreatitis, 
probably prenatal in onset, with purulent pericarditis, pneu- 
monia and meningitis. 


This is a very unusual case of neonatal testicular 
infarction associated with fulminating acute pancrea- 
titis and septicaemia. 


Case 4: A 30-year-old man developed pain and swelling of the 
left testis, diagnosed as epididymo-orchitis and treated with 
antibiotics. The swelling persisted and the overlying skin became 
obviously inflamed. After a week he was admitted to hospital 
where conservative treatment was continued for a further 7 
days. The scrotum was then explored and the testis found to 
be necrotic; the epididymis appeared normal and the cord was 
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Fig. 5. Torsion of a left-sided appendix testis in a 12-year-old 
boy with a 5-day history of scrotal pain. The appendage, 
which is attached to the epididymotesticular groove, has 
undergone haemorrhagic infarction. Note the marked 
congestion and oedema, particularly affecting the epididymis 


Table XII: PREOPERATIVE DIAGNOSIS IN TORSION 
OF TESTICULAR APPENDAGE 


Diagnosis GP diagnosis Hospital diagnosis 
Torsion of appendage 0 6 (11 94) 
Torsion of testis 34 49 
Epididymo-orchitis 3 0 
Acute appendicitis l 0 

Total 38 55 


not twisted. Orchidectomy was performed and the patient 
made a rapid recovery. There was histological infarction of the 
testis and part of the epididymis. 

This case of idiopathic testicular infarction may 
conceivably have been due to a previous torsion of the 
cord which had spontaneously reduced. 


Case 5: A 3-week-old boy was admitted with a 3-day history o! 
vomiting and a tender lump in the right groin. A diagnosis was 
made of strangulated right inguinal hernia and gallows traction 
instituted, but the lump failed to reduce. At operation a tense 
hernial sac was discovered which was black at the distal end. 
Inside the sac there was a loop of viable bowel compressing the 
spermatic cord. The testis was very discoloured, but it improved 
considerably after release of the obstruction. Herniotomy 
alone was therefore performed. One month later the testis was 
of a normal size though still undescended. 


This case illustrates testicular ischaemia associated 
with an incarcerated inguinal hernia. 


Case 6: A 55-year-old man was seen with a 24-hour history of 
painless left testicular swelling, which was explored the following 
day as a probable tumour. Orchidectomy was performed and 
subsequent histological examination showed localized infarction 
of the testis and epididymis of unknown cause. Postoperatively 
the patient developed dyspnoea, weight loss and ankle swelling, 
with joint pain and a high ESR; an eventual diagnosis was 
reached of polyarteritis nodosa. The testicular histology was 
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reviewed and evidence was found of necrotizing vasculitis with 
fibrinoid change. 

This is a case of localized testicular infarction due to 
polyarteritis nodosa. 

Case 7: A 70-year-old subnormal patient was referred with à 
diagnosis of strangulated right inguinal hernia. He had a mass 
in the right groin with absence of the right testis from the 
scrotum. Exploration of the groin revealed an infarcted testis 
with woody induration of the cord and surrounding tissues. 
Orchidectomy was performed. Histological examination 
showed localized infarction of the epididymis and upper pole 
of the testis in association with areas of patchy adenocarcinoma 
infiltrating the cord and epididymis. The appearances were 
compatible with metastatic carcinoma of the prostate. Three 
months later the patient died in congestive cardiac failure and 
autopsy revealed several sites of metastasis. 

This ts another case of localized testicular infarction, 
but associated with secondary carcinomatous deposits 
in the spermatic cord and epididymis. 

Volkmann (1877) described a case of acute haemor- 
rhagic infarction of the testis in the absence of torsion 
in a boy of 15. Cedermark (1936) collected a total of 
36 cases of testicular infarction without torsion, in 
several of which trauma or venous thrombosis was 
thought to have played a part. It is difficult to exclude 
the possibility of spontaneous untwisting in any case 
of ‘idiopathic’ infarction, particularly in neonates 
(Pinto and Kiefer, 1957), and this might conceivably 
explain the present Cases 3 and 4. 

Localized testicular infarction was first reported by 
Maschke (1910) in a man of 45 with cor pulmonale, 
and a few other cases have been described over 
the years (Lubash, 1927; Menville, 1940; McFarland, 
1966). It appears to be an idiopathic and self-limiting 
condition, usually affecting the upper part of the 
testicular body (Johnston, 1960). In the present Cases 
6 and 7, however, there was an obvious predisposing 
cause; one due to polyarteritis nodosa and the other 
due to infiltrating tumour of the cord and epididymis. 

Testicular infarction in association with an incar- 
cerated inguinal hernia is a well-established though 
rare condition. Bennett-Jones (1937) described 2 of the 
earliest cases. According to Hill et al. (1962) it is 
virtually confined to neonates, and the present case 
(Case 5) occurred in a 3-week-old boy. Reports by 
McFarland (1966) and Hanna (1972) have suggested 
that prompt operative treatment may save the testis, 
and in our case the early follow-up report promises 
that this may have been achieved. 
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Factors determining the rate of disappearance of 
sperm from the ejaculate after vasectomy 


BRENDA SPENCER AND D. CHARLESWORTH * 


SUMMARY 

The relative importance of age and frequency of coitus 
in determining the time needed for the semen count to 
become negative after vasectomy was studied in a group 
of 831 men. Irrespective of the frequency of coitus, there 
was a highly significant positive correlation between a 
patient's age and the time taken to become aspermic. 
This has implications for general practice: the older 
patient should be warned that he will take longer than a 
younger man to become sterile. 


Ir is well known that a man does not become sterile 
immediately after a vasectomy, but only when sperm 
no longer appear in the ejaculate. However, little 
information is available about either the time required 
to become aspermic or what determines the rate of 
disappearance of sperm from the ejaculate. 

Most previous studies have discussed the evacuation 
of sperm only in terms of the number of ejaculations. 
Freund and Davis (1969) studied the disappearance 
of sperm after a vasectomy in a group of 13 men by 
examining one preoperative and ten sequential post- 
operative specimens. An average of 68 per cent of 
remaining sperm was found to be ejaculated at each 
emission. Although this finding was based on few 
subjects, it appears to have been widely accepted 
(Kleinman, 1972; Wolfers and Wolfers, 1974). 
Among those to quote Freund and Davis is Edwards 
(1973), who claimed that postoperative semen counts 
are unnecessary if a minimum of ten emissions is 
allowed by the patient for the disappearance of motile 
spermatozoa. 

Apart from a study by Marshall and Lyon (1972a), 
the importance of the patient’s age in determining the 
rate of disappearance of sperm has not been con- 
sidered. Marshall and Lyon noted that “younger 
patients generally required fewer ejaculations to 
produce sperm-free specimens’, but they did not 
directly relate age and disappearance of sperm. The 
principal finding of their research was that more 
ejaculations are generally needed (Marshalland Lyon, 
1972a) than had been claimed by Freund and Davis 
(1969), and that transient reappearance of sperm after 
vasectomy may occur (Marshall and Lyon, 1972b). 

If the significance of the patient's age is not recog- 
nized in an analysis of the relationship between the 
evacuation of sperm and the number of emissions, 
then the age factor may be averaged out and conse- 
quently its possible influence on the rate of disappear- 
ance of sperm from the ejaculate obscured. In the 
present study, using a large sample, an attempt was 
made to assess the relative importance of both the 
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number of ejaculations and age in determining how 
soon a patient will become aspermic. 


Patients and methods 

Information was obtained from the case notes of 
831 men who had undergone bilateral ligation of the 
vas deferens under local anaesthesia at the Manchester 
Family Planning Association Clinic between February 
1973 and September 1974. The age of the patient was 
recorded (mean 34-49; s.d. 6-05), and the number of 


of the time taken to reach aspermia (mean 2-687; 
s.d. 1-486). Although the exact number of emissions 
made by the patient before each semen test was not 
known, a relative measure was obtained from the 
average weekly frequency of coitus recorded at the 
preoperative counselling interview. A frequency of 
] -2 times a week was recorded as (1), 2-3 times as (2), 
etc, The mean frequency was 1:885 (s.d. 1-210). The 
assumption is therefore made that a greater reported 
frequency of coitus indicates a greater number of 
emissions made and vice versa. All information was 
coded for the computer analysis, which was made using 
the Statistical Package for the Social Sciences program 
(Nie et al., 1970). 


Collection and analysis of semen samples 

It was emphasized to the patient that it would be 
necessary to resume intercourse as usual as soon as 
possible after the operation and that contraceptive 
precautions should be taken until he received notice 
from the clinic that two consecutive sperm counts were 
negative. The first semen sample was requested 12 
weeks after the operation and the second 4 weeks later. 
If both samples were negative, no more samples were 
requested, but if either or both counts were positive, 
further specimens were examined and counted at 
4-weekly intervals until two consecutive negative 
counts had been recorded. 


Results 

Correlations calculated on the data show that the 
number of semen tests a patient requires, his age and 
reported frequency of coitus are all interrelated, 
Older patients require more semen tests than younger 
men {Table I) and report less frequent coitus. Patients 
reporting frequent coitus also require fewer semen 
tests than those reporting infrequent coitus. 
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Fig. 1. Number of semen tests required after vasectomy 
(predicted from patient’s age by regression analysis; standard 
error of intercept 0:302; standard error of slope 0-009). 


Table I: NUMBER OF SEMEN TESTS REQUIRED AFTER 
VASECTOMY COMPARED WITH AGE OF PATIENT 


Mean No. of 
semen tests Total No. 
Age required s.d. in group 
20—24 2:316 1:376 19 
25-29 2:242 0-717 165 
30—34 2:529 1-204 238 
35—39 2-734 1:338 237 
40 and over 3:310 2:221 171 


To extract the controlling variable from these inter- 
correlations, partial correlations were performed— 
for age with semen tests, controlling for frequency of 
coitus; and for frequency of coitus with semen tests, 
controlling for age. These showed age still correlating 
with semen tests at a high level of significance (r — 
0-2606, d.f. = 769, P = 0:001), whereas for frequency 
of coitus with semen tests the level of significance did 
not even reach the 5 per cent level (r = —0-0638, 
d.f. = 769, P = 0-077). Fig. 1 illustrates the relation- 
ship between the age of tbe patient and the 
number of semen tests required. À comprehensive 
interpretation of the mean is required: for example, 
whereas several individuals of 45 years may only need 
the minimum number of tests, other men of that age 
will require substantially more tests than the stated 
mean. 


Discussion 

Two problems are posed when attempting to compare 
this with previous studies: one concerns the interpre- 
tation of semen counts, and the other the measure- 
ment of ejaculations in terms of the frequency of 
coitus. In the present study a sperm count was said to 
be negative only when no sperm, motile or non- 
motile, were observed in the samples (except for a few 
exceptional cases), and therefore the criterion for 
ábsolute sterility may differ from previous studies 
when only the absence of motile sperm was required. 
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The frequency of coitus as stated by the patient 
provided a relative measure of the number of ejacula- 
tions be had made over a period of time. Even allowing 
for misrepresentation through inaccurate reporting, 
or any cases where ejaculation substantially occurs ` 
outside coitus, this measure is considered to be 
satisfactory in view of the large sample and the 
considerable time involved from the operation until 
the final semen test. 

The reports mentioned earlier dealt with the empty- 
ing of sperm from ejaculations made immediately 
after the operation, whereas this analysis has dealt 
with the rate of disappearance of sperm after several 
ejaculations have already been made. Since the med 
were aware of the necessity to void any sperm remain- 
ing in the ducts, the ten ejaculations cited by Freunn 
and Davis (1969) should have been completed by the 
time the patient supplied his first semen sample 12 
weeks after the operation. However, in our study 243 
men required more than the two prescribed semen 
tests; in every patient the vasectomy was complete and 
the counts fell progressively. This demonstrates the 
need to consider the rate of disappearance of sperm 
after the initial ejaculations. In practice, semen tests 
are seldom conducted until a substantial number of 
emissions have been made, and the present analysis 
shows that at this time a patient's age is of more 
importance in determining the disappearance of 
sperm than is the frequency of ejaculation. The 
patient's age should, therefore, be considered when 
counselling about the time taken to reach absolute 
sterility. 
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Fournier's gangrene: a report of 5 cases 


S. K. PANDE AND P. C. MEWARA* 


SUMMARY 

A report of 5 cases of infective gangrene of the genitalia 
and adjacent tissues occurring within a If-year period is 
presented. Of these, 4 cases occurred within 5 months. 
All the patients were adult males. During the same 
period no similar pathology was observed in any female 
or child. Such a large number of cases occurring in so 
short a time is intriguing but we are unable to explain it. 
The treatment in all cases was with general supportive 
drugs, blood transfusion when needed and specific anti- 
biotics. Local excision of the dead tissues and dressing 
with hydrogen peroxide and eusol gave satisfactory 
results. 


IN 1884 Fournier described infective gangrene around 
the scrotum, and since that time until 1938, 300 cases 
of this disease were reported by various authors 
(Burpee and Edwards, 1972). Table I shows the various 
reports collected from the literature from 1941 
onwards. Thus, following the description of Fournier 
about 300 cases were reported during a period of 54 
years, while between 1938 and 1975 only 37 cases of 
this disease were reported. Presumably, this marked 
reduction in the incidence of the disease is the out- 
come of several factors, including the introduction of 
antibiotics, blood transfusion, better hospital care 
and improvements in general hygiene. 

The present report is of 5 cases observed during a 
period of 1} years at the Medical College Hospital, 
Jodhpur. Of these, 4 cases were observed in a short 
period of 5 months. 


Table I: CASES OF FOURNIER'S GANGRENE 
REPORTED SINCE 1945 


Author: Mair (1945) No. of cases: | 
Mansfield (1946) l 
Dunaif (1964) ] 
Tan (1964) 2 
Werner and Falk (1964} | 
Undre and Tilak (1966) 4 
Gasanov (1967) l 
Himal et al. (1967) 3 
Moustafa (1967) 10 
Gerhert and Bors (1968) 3 
Pryor et al. (1971) 1 
Burpee and Edwards (1972) 5 
Smulewicz and Donner (1974) 3 


Case report 

Case 1: N. D., a 70-year-old man, was admitted on 26 
November 1973 as a case of enlarged prostate with retention of 
urine, An indwelling catheter was introduced and intra- 
prostatic injection of a fluid for the treatment of enlarged 
prostate given (Talwar and Pande, 1966). The patient was 
readmitted 24 months later with extensive cellulitis and 
gangrenous patches over the scrotum, prepuce and skin of the 
suprapubic region along with severe toxaemia. 


On investigation the leucocyte count was 13 000mm? 
with 80 per cent polymorphs; haemoglobin was IO g per cent; 
blood urea and blood sugar were within the normal range. 
Urine examination showed 10-12 pus cells per high power field. 
Aerobacter aerogenes sensitive to nalidixic acid was grown on 
urine culture. A smear from the infected tissue showed Proteus 
vulgaris, sensitive to Garamycin and chloramphenicol. 

Excision of the slough was performed and chloramphenicol 
therapy started. The wound was dressed with cusol after 
irrigation with hydrogen peroxide. The wound healed without 
any subsequent need for skin grafting. There was no residual 
urine at the time of discharge. Rectal examination showed 
that the size of the prostate was normal. 


Case 2: B. R., a 40-year-old man, was admitted on 26 August 
1974 with bilateral scrotal swellings associated with fever. He 
was toxic and dehydrated. On local examination a tender cystic 
swelling of the scrotum was found. There was an associated 
fistula-in-ano at the anterior anal verge. Urine examination 
was normal. 

On 30 July gangrenous patches and cellulitis had developed 
over the scrotum and anterior part of the anal verge. Excision 
of the slough was performed and a smear was sent for culture 
and sensitivity testing. Trimethoprim 2 tab. b.d. was started. 
Several days later suppuration had extended into the right flank 
and axilla. Multiple incisions were made and 700 ml of pus 
frothing with gas were drained. Smear culture showed Strepta- 
coccus haemolyticus with A. aerogenes, sensitive to trimetho- 
prim, kanamycin and Garamycin. The patient made slow but 
definite progress, and after a month there was healing of the 
scrotal wound with epithelialization; the residual deformity 
was almost negligible. 


Case 3: B. R. H.. a 35-year-old man, was admitted on 26 
September 1974 with stricture of the urethra and retention of 
urine. Previous catheterization with a metal catheter at à 
peripheral first aid post had failed and there were false passages 
in the urethra. After admission to hospital a catheter was 
negotiated into the bladder and the patient was put on prophy- 
lactic streptopenicillin injections, On the ninth day after 
admission urethral dilatation (up to No. 12/18E) was done 
again. Within 24 hours of this the patient developed bilateral 
scrotal swelling associated with fever. After 48 hours incision 
with drainage was done and 30 ml of infected fluid were 
drained from the scrotum. Subsequently, there was pro- 
gressive gangrene. The scrotal skin and tissues sloughed, leaving 
both testicles exposed. Local dressings with eusol after initial 
irrigation with hydrogen peroxide were used. Culture reporis 
were not available owing to technical difficulties and the 
patient was continued on parenteral injections of strepto- 
penicillin for 15 days. The antibiotics were then withdrawn 
and only the local treatment was continued. The patient was 
discharged 45 days after admission following further dilatation 
of the urethra and complete healing of the affected area. 


Case 4: G. D., a 50-year-old man, was admitted on 14 October 
1974 with a fistula-in-ano of a long duration and a 3-day 
history of acute intestinal obstruction. He was put on con- 
servative treatment for the intestinal obstruction. On the fourth 
day after admission he developed swelling of the scrotum and 
prepuce with pyrexia. After 2 days the pus was drained by 
multiple incisions. The entire scrotal and penile skin sloughed, 
exposing the testicles and the shaft of the penis. Urinary 
diversion by suprapubic cystostomy was established because à 
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Fig. 1. Case 5. Gangrene of the penile and scrotal skin; the 
tissues have been laid bare. 
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Fig. 2. Case 5. After the appearance of clean granulation 
tissue. 


catheter could not be passed per urethram. Proteus was grown 
on culture which was sensitive to trimethoprim and Garamycin. 

The intestinal obstruction was relieved by conservative 
treatment and the patient was put on trimethoprim. On day 14 
after admission the fistulous opening around the perianal 
region showed inflammation, which extended with the forma- 
tion of pus. This was drained. Irrigation with hydrogen per- 
oxide and dressings with eusol were used until the wound 
became clean. Subsequently, the wound healed with saline 
dressings, without any skin grafting and with minimal scarring 
and deformity. l 
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Fig. 3. Case 5. The end result after healing. 





Case 5: M. S., a 50-year-old man, was admitted on 10 
February 1975 with gradually increasing swelling of the 
scrotum and prepuce of 7 days’ duration. He had no urinary 
symptoms but he complained of a mild fever during this period. 
Within 3 days of his admission the entire scrotal and pre- 
putial skin sloughed away, leaving the testicles and shaft of 
the penis exposed (Fig. 1). Urine culture was sterile. Culture of 
the pus grew Staphylococcus aureus and Proteus, which were 
partially sensitive to kanamycin and chloramphenicol. 

The infected tissues were excised. Urinary diversion was 
done by suprapubic cystostomy. Local treatment was similar 
to that in the previous cases. Parenteral streptopencillin was 
used. The healing in this case was associated with extensive 
scarring. Skin grafting was avoided for about 50 days for fear 
of infection in the recipient area. The wound became clean 
(Fig. 2) but the healing was unsatisfactory (Fig. 3), unlike in 
the previous cases. Release of scar tissue with mobilization of 
the scrotal and preputial skin to cover the raw area was done. 


Discussion 
Four cases of scrotal gangrene have been observed 
during a period of 5 months, with a further case seen 
within 1] years. None of the cases had a prolonged 
debilitating illness before the onset of the gangrene. 
In 4 cases the probable site of entry of the causative 
organisms could be explained. Two cases had fistula- 
in-ano and 2 had retention of urine for which urethral 
instrumentation was performed. In one case no 
apparent cause of the gangrene could be found. 

Fournier (1884) was the first to describe the onset 
of gangrene in otherwise healthy persons. Although 
most of our cases had a haemoglobin of around 10 g 
per cent, this is the average figure in normal adults in 
this region. In all other respects they were healthy. 
The infection extended to the axilla in one case, but in 
the other cases the infection was localized to the 
genitalia and the surrounding area. 

In these cases treatment comprised blood trans- 
fusion, antibiotics, local excision of the dead tissues 


and free drainage. Four cases had retention of urine. 
Urinary diversion was done in 2 cases, and in the 
other 2 cases an indwelling catheter was quite satis- 
factory and the fear of damage to the inflamed urethra 
due to the indwelling catheter was unfounded. The 
local dressings were done with hydrogen peroxide and 
eusol. Specific antibiotics were used orally or paren- 
terally. The average time for recovery was 40-45 days 
and there was good healing without scarring. In only 
one case local grafting by mobilizing the adjacent skin 
was required. The preputial skin gave satisfactory 
coverage of the penile shaft after its double fold was 
opened out. [n no case was free skin grafting required. 
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A report on missile injuries in Cyprus 1974 


C. P. MALPASS AND J. S. WINTER* 


SUMMARY 

This paper details the experiences of the Princess 
Mary's Royal Air Force Hospital, Akrotiri (TPMH ), 
during the last 6 months of 1974. TPMH was at that 


time a small hospital (120 beds) with a clinical staff of 


17 situated in the south of Cyprus (Fig. 1). 

The series comprises 71 patients injured by bullets, 
shrapnel, bomb-blasts or mines, drawn from British 
personnel, United Nations Forces and the local Cypriot 
military and civilian population, resulting from the 
coup d'état of 15 July 1974 and the subsequent Turkish 
invasion and air attacks. 

The casualties were often severely wounded beyond 
the capabilities of the local hospitals. They were mostly 
admitted during a 2-week period, but many required 
multiple operations extending over the next 3 or 4 
months, and altogether 119 operations were carried out 
on 41 patients at TPMH. 

The organization of the limited resources of the 
medical, nursing and supporting staff is outlined. 

The correct treatment of missile wounds is emphasized. 
Resuscitation, wound excision, splintage and delayed 
suture or grafting are essential. Minimal morbidity and 
mortality are gained by a practised approach to the 
compounded results of violence. 


THE political situation has been well described in the 
World press. Little has been published regarding the 
actual casualty figures, either related to the coup 
d'état or to the subsequent invasions. The figures in 
Table 1 represent a very tiny fraction of the island's 
tragedy. 

The patients came mainly from the Limassol area, 
particularly just before and after the coup d'état. 
Casualties were also received from the Paphos and 
Nicosia districts, and British personnel evacuated 
from Kyrenia by the Royal Navy. Army colleagues at 
the British Military Hospital, Dhekelia, evacuated by 
air to Akrotiri a further 15 missile-wounded con- 
valescent UN soldiers on their way to their countries 
of origin. Of these, 4 returned to duty in Cyprus. 

The major work load (56 patients, 79 per cent) 
occurred during the period of July and August 1974 
when all efforts were directed to treating the wounded. 
At the same time ‘normal’ emergencies had to be 
dealt with, e.g. acute surgery such as appendicitis, road 
traffic accidents, obstetrics and urgent medical and 
psychiatric problems. We were also committed to 
treating Cypriots requiring acute surgical or medical 
attention who were unable to obtain assistance from 
their local hospitals owing to the war. On one occasion 
72 shipwrecked sailors who had been adrift in the 
Mediterranean for 3 days were admitted. 
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Casualty reception 

On 19 July 1974 it was considered that the hospital 
had a ‘Mass Casualty’ situation and the Disaster Plan 
was enacted. This meant that all the patients who 
were sufficiently fit were discharged and the surgical 
and medical wards were prepared for casualties. 
Four surgical teams were organized as shown in 
Table Il. 
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Fig. 1. Map of Cyprus. WSBA, Western Sovereign Base 
Area; ESBA, Eastern Sovereign Base Area. Scale 1 inch = 
40 miles. 


Table I: NATIONALITY AND SEX OF CASUALTIES 


Group Female Male Total 

British personnel 

Civilians 2 S 3 

Servicemen including UN -— 6 
Other UN servicemen 

including UN police 

Danish — 2 ) 

Finnish — 7 T 

Canadian we 3 ` 

Australian mo |] 
Greek Cypriot 2 13 15 
Turkish Cypriot 11 19 30 


Total 15 56 TE 


Three patients were dead on arrival, and a further 3 died in 
hospital (a mortality of 4:3 per cent of patients admitted). 


Each team worked for a strict 8-hour shift so that 
no one became over-burdened. On three occasions it 
was necessary to ‘double-up’ teams. The anaesthetists 
and the nursing, X-ray, laboratory and theatre staff 
all worked in similar shifts. 

The specialist officer (e.g. ophthalmic, ENT, neuro- 
psychiatric) was called in by the team on duty when 





* Princess Mary's Royal Akrotiri, 


BFPO 33, Cyprus. 


Air Force Hospital, 


‘specialist’ problems presented. The consultant 
obstetrician ran the obstetrics unit single-handed. 


Patients received 

The patients were artificially selected. Those who were 
referred from local hospitals tended to be unusual or 
difficult problems. Table HI shows the distribution of 
their injuries. Minor injuries were treated at local 
hospitals. 

Many casualties were severely injured and required 
blood transfusions. Thirty-three per cent had a 
haemoglobin level of less than I] g per cent on 
arrival. A total of 109 units of blood was given to 23 
patients. This, and a further 206 units given to local 
hospitals, was all donated by British servicemen and 
their families. 

There was usually considerable delay from injury 
to admission to TPMH (over 50 per cent arrived more 
than 24 hours after injury). Some had been lying out 
in the open unattended for 3-5 days, although the 
majority had received first aid and small amounts of 
intravenous fluid, usually saline, elsewhere. Thus, a large 
number were dehydrated and infected on admission. 

The delay in admission formed a natural selection 
phenomenon, so that if the patient survived the 
delay period, in general terms he was recoverable. It is 
presumed that those who were very severely wounded 
never reached us and died before resuscitation. Our 
experience showed that the severely injured, even 
admitted early, placed a high demand on skill, time 
and materials. 


Treatment 

Treatment was carried out along principles which 
have been described previously in standard text- 
books. Wide débridement was carried out, excising 
all dead tissue and laying open the missile tracks. 
After hydrogen peroxide irrigation, the wounds 
were dressed with acriflavine-emulsion-soaked ribbon 
gauze. Splintage was applied when needed. Damaged 
bowel, bladder, lung and solid viscera were repaired, 
and the serous cavities drained. The pre-packed 
Heimlich chest drain proved very satisfactory. 

All wounds were swabbed for bacteriological 
culture. Thirty-five cases were treated with antibiotics. 
In most instances a combination of ampicillin and 
cloxacillin controlled infection. Eight patients showed 
clostridial infections and these were given soluble 
penicillin 2-0 mega-units 4-hourly for 10 days. 
Carbenicillin 5g 4-6-hourly was used for pseudo- 
monas infections. 

When the wounds were clean, delayed primary or 
secondary suture with drainage was performed. Seven 
patients needed grafting procedures. One required a 
pedicle graft from the abdomen to the nasal glabella 
region via the left wrist (Case 4), and another a cross- 
leg pedicle graft (Case 5). The remainder had split- 
skin free grafts. 

It was necessary to amputate 2 limbs, both above the 
knee, one of which was for gas gangrene (Fig. 2). The 
other had had the femoral artery tied at a local 
hospital before transfer to TPMH. 
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Table IH: ORGANIZATION OF THE SURGICAL 
TEAMS 


Team Member Specialist grade — —  ć 

A Surgeon Consultant general surgeon 

Assistant Senior house officer in gynaecology and 
obstetrics 

CRO* Consultant physician 

B Surgeon Senior registrar general surgeon 
Assistant Consultant ophthalmologist 
CRO Registrar physician 

C Surgeon Consultant orthopaedic surgeon 
Assistant Registrar in gynaecology and obstetrics 
CRO Senior house physician 

D Surgeon Registrar general surgeon 
Assistant Registrar in ENT 
CRO Consultant neuropsychiatrist 
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* CRO, Casualty and Resuscitation Officer. 





Table HI: ANALYSIS OF INJURIES 





Region No. of cases 

Head 15 

Brain 3 

Eye (4 enucleations) 5 

Jaw ` 4 

Neck i 

Trunk 27 

Shoulder (2 brachial plexus injuries) 7 

Chest (3 thoracotomies) 6 

Abdomen (9 laparotomies) 10 

Back (3 paraplegics) 4 

Arnis 12 

Upper 4 

Lower 7 

Hand 1 

Legs 29 

Upper (7 fractured femurs) 13 

Lower 10 

Foot 6 

Muitiple minor 16 
Total 99. 
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Case |: A 20-year-old man was transferred from a loca! 
hospital where he had been admitted 24 hours earlier having 
suffered a missile wound to his right jaw. His initial treatment 
had been blood transfusion (4 pints), tracheostomy, débride- 
ment and intra-oral packing. 

Radiography revealed a shattered right jaw (Fig. 33. Examu- 
nation showed a missile entrance wound iust below the right ear 
and an exit wound through the right cheek. There was a 
comminuted fractured right mandible which had compounded 
intra-orally with considerable soft tissue destruction involving 
the right posterolateral pharynx. There was continuous siow 
diffuse haemorrhage despite the large intra-oral pack. 

His initial progress with tranquillizers, antibiotics, intra 
venous and oral fluids, intra-oral wound packing and inier- 
dental wiring was satisfactory. Nine days after admission he 
developed catastrophic secondary haemorrhage which culmi- 
nated in ligation of the right internal jugular vein and right 
common carotid artery. 

Despite valiant efforts, using sedatives to control his extrem 
psychiatric disturbance, frequent intravenous cannulation, the 
administration of 18 units of blood and over 52 inres of imira- 
venous crystalloids and 7 wound-packing operations, he cies 
23 days after admission from repeated exsanguination, 
hvpoxia and infection. 


C. P. Malpass and J. S. Winter 





Fig. 2. Gas resulting from clostridial infection of a lower 
leg missile wound. 





Fig. 3. Case 1. Comminuted fracture of the right mandible. 
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Fig. 4. Case 2. Penetrating shrapnel wound to the right 
orbit. 


Case 2: A 21-year-old man, who was transferred from a local 
hospital 24 hours after injury, had received a penetrating 
shrapnel wound to his right eve (Fig. 4). 

When admitted he had a variable level of consciousness. 
Very little neurological deficit could be detected other than 
slight left-sided weakness. He complained of a severe headache 
and neck stiffness, thought to be due to traumatic subarach- 
noid haemorrhage. His right eye was completely destroyed. 

Radiography showed a track of metal shrapnel foreign 
bodies passing from the right orbit posteromedially to the 
occipital region (Fig. 5). 

He was treated with antibiotics, dexamethasone and pheny- 
toin. The right eye was eviscerated. He made an uneventful 
recovery and was discharged 23 days later on Phenytoin 
50 mg t.d.s., with only a slight residual cerebral defect and 
virtually no remaining left-sided weakness. 


Case 3: A 43-year-old man was admitted 90 minutes after being 
shot in the back by four rounds of 9-mm low velocity auto- 
matic fire. Despite being transfused within 30 minutes of the 
injury he arrived in a very shocked state. He was immediately 
given a blood transfusion. An initial examination revealed 
four entrance wounds: three in the back, two of which were 
either side of the eleventh dorsal spine, and a third two ribs 
higher to the left. The fourth wound was in the medial right 
thigh and scrotum. Finally there was a small wound overlying 
the left fourth anterior costal cartilage which contained a 
palpable bullet. He was paralysed below T12. 

After resuscitation, the patient underwent laparotomy under 
general anaesthesia. This revealed 4 litres of blood in the 
peritoneal cavity. There were bullet injuries to the stomach, 
small intestine (five) and associated mesentery and rectum. 
There was also a large left-sided retroperitoneal haematoma. 

All the penetrating wounds were repaired and haemostasis 
secured. Débridement was carried out to the right medial 
thigh, scrotal and left posterior and anterior chest wounds. 
Exploratory laminectomy was performed at the T11 site, all 
loose bone and soft tissue being removed piecemeal. The dura 
mater was found to be intact. 
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Fig. 5. Case 2. Track of the shrapnel passing from the right orbit posteromedially to the occiput. 


Having undergone a 7-hour operation the patient's initial 
progress was good. All indications of his clinical condition— 
urine output, electrolyte balance, haemoglobin and PCV 

remained stable. However, despite 20 units of blood and 
10 litres of crystalloids he suddenly deteriorated and died 24 
hours after operation. 


Case 4: A 34-year-old man was transferred from a local 
hospital having received a missile wound to the head. The 
missile had passed through the right inner canthus, removed 
the bridge of the nose, left ethmoid complex and frontal 
process of the maxilla, comminuted the left frontal bone and 
destroyed the left eve, coming to rest in the shattered lateral 
wall of the left orbit and temporal bone (Fig. 6). 

On admission his general condition was good. He was fully 
conscious and cooperative. There was no peripheral neuro- 
logical deficit despite continuous cerebrospinal fluid leakage. 

He was initially treated by débridement and packing of the 
wound with antibiotic cover. At the same time a pedicle was 
raised on his left abdomen. This was eventually laid into the 


wound via the left wrist. However, despite the initial 'take' of 


this pedicle graft, a 2-cm diameter cavity defect remained in 
the left frontal sinus/medial orbital region when he was 
discharged 124 days after admission. It is hoped that this 
lesion will eventually close by granulation, allowing further 
pedicle grafting to cover the defect. 

Case 5: A 37-year-old man was admitted to TPMH 12 days 
after a missile injury to the left leg. He had originally been 
under the care of a local hospital where he had received 
minimal toilet and an above-knee plaster-of-Paris splint. 

He presented with an infected, open, comminuted, compound 
fracture of the lower left leg. X-ravs showed a shattered 
central shaft of the tibia with 5 cm missing. Metal shrapnel 
foreign bodies were noted, but no gas was visualized (Fig. 7). 

Treatment began with plaster removal, which revealed two 
untouched shrapnel wounds in the medial thigh. The anterior 
lower leg had an area of skin loss measuring 8 ~ 10cm. These 
injuries were treated along the lines already described. The 
lower leg wound was later closed with a cross-leg pedicle from 
the right calf. 

The patient was discharged after 61 days in anon-weight- 
bearing above-knee plaster. When reviewed 5 months after 
injury, he was walking, out of plaster, and his left leg was 
soundly healed. 


Infection 

The organismscultured fromthe various missile wounds 
of 26 patients are shown in Table IV. Many of the 
cultures from contaminated wounds were mixed; 


Fig. 6. Case 4. The missile and its path of destruction 








thus several normally non-pathogenic organisms are 
recorded. All those who were so infected either were 
improperly treated elsewhere or had not received an) 


treatment. 


It was observed that 8 patients had positive 
clostridial cultures. All the patients of this group were 


admitted at least 24 hours after wounding, the ave 


ame 


delay being 72 hours. All had sustained multiple 


shrapnel or bomb blast injuries All but one 
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Fig. 7. Case 5. Shattered central tibia. 





Fig. 8. 
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Missile injury showing gas from clostridial infection. 


fable IV: ORGANISMS CULTURED FROM THE 
WOUNDS OF 26 PATIENTS 


Patients with 





Organism ‘positive’ cultures 
Staphylococcus pyogenes 9 
Proteus sp. 4 
Coliforms 16 
Staphylococcus epidermidis 6 
Pseudomonas aeruginosa 9 
Clostridia 8 


Escherichia coli l 
Candida albicans | 
Staphylococcus albus | 
Bacillus subtilis 3 





been injured in the lower limb. Fig. 8 depicts the 
exception. 

Every patient responded to the régime previously 
described. In addition, anti-tetanus toxoid 0:5 ml 
intramuscularly was given. No anti-tetanus or anti- 
gas gangrene serum was prescribed. No case of 
tetanus occurred and there were no deaths from gas 
gangrene. Only one case (Fig. 2) required amputation. 
Once it had been established that we were dealing 
with cases of gas gangrene, a mobile theatre unit, 
'Octatent', was set up and used for casualties very 
successfully. Our twin operating theatre suite was 
thoroughly cleaned and bacteriologically checked 
before returning to its normal use. 

Hepatitis was a complicating factor in 2 patients 
who had received blood transfusion elsewhere. Both 
were Australia antigen negative and improved without 
specific treatment (Case 6). A further patient (Case 7) 
was transfused as an emergercy with Australia antigen 
positive blood; however, he did not develop any signs 
of hepatitis or its sequelae. 


Case 6: A 20-year-old man was transferred from another 
hospital 4 days after receiving a s2rious shrapnel wound to the 
right shoulder. He had sustained severe comminuted compound 
fractures of the clavicle, scapula and upper three ribs, haemo- 
pneumothorax and considerable soft tissue injury to the upper 
lung, shoulder joint and related posterior musculature. He had 
been treated with 5 units of blood, upper chest drainage and 
primary suture of the wound. 

After admission to TPMH the chest drain was removed and 
the large posterior shoulder wound laid open. Three days later 
500 ml of blood were aspirated from the right pleural cavity. 

Swabs from the right shoulder wound grew Staphylococcus 
pyogenes, Proteus sp., coliforms and profuse Pseudomonas 
aegruinosa. He was treated with antibiotics and five dressing 
operations under general anaesthesia. The wound was finally 
closed by secondary suture and srlit-skin grafting. 

His progress was complicated by the development of 
hepatitis 45 days after injury. This may have been related to the 
repeated anaesthetics and drugs, but it cleared after 3 weeks 
without specific treatment. 

The patient was eventually discharged after 93 days with 
only a small unhealed area in the right shoulder. The range of 
movement at this joint was very restricted but at review 6 
months after injury the area was well healed, the joint had 
regained useful function and the patient now played football 
for his local team. 


Case 7: A 39-year-old man was admitted as an emergency 
having sustained multiple missile wounds to the right shoulder 
and foot and left knee. Radiography indicated fractured 3rd 
and 4th right ribs and a haemopneumothorax with metallic 
foreign bodies in the upper chest and diaphragm. 

After resuscitation with emergency cross-matched blood, 
the patient underwent a right thoracotomy. A collapsed right 


lung was found with a litre of blood in the pleural cavity. The 
blood was sucked out, revealing a tear in the upper lobe with 
fragments of rib in the lung. These fragments were removed 
and the tear was oversewn. The lung was reinflated and the 
chest drained via the 10th space to an underwater seal. The 
wounds of the right shoulder, foot and left knee were treated 
by toilet and delayed suture. 

Postoperatively he was given antibiotics and made good 
progress. The chest drain was removed on the fourth day and 
delayed primary suture was performed on the fifth postoperative 
day. However, it became apparent 10 days after admission that 
he had been transfused with Australia antigen positive blood 
during his emergency resuscitation. Blood was therefore taken 
for further antigen testing, which proved positive, and he was 
given 0-5 g of gamma-globulin intramuscularly. 

His convalescence was uneventful and he was discharged 
20 days after admission, fully recovered. 


Comment 

Infection, although it caused concern, was well con- 
trolled by our management. There were no cases of 
cross-infection to other surgical patients. 


Discussion 

There have been several conflicts since the Second 
World War in which British forces have been involved, 
and the casualties associated with these have been 
reported: Aden (Brown and Binns, 1970), Borneo 
(Wheatley, 1967), Northern Ireland (Crockard, 1973; 
Rodgers and Robb, 1973; Rutherford, 1973; Boyd, 
1975; Gordon, 1975; Kennedy and Johnston, 1975; 
Livingstone and Wilson, 1975; Rutherford, 1975; 
Stevenson and Wilson, 1975) and Salalah (Melsom 
et al., 1975). The present article may be compared 
with these previous reports and confirms their 
experience. 

The satisfactory management of mass casualties 
demands a high degree of preparedness. Air, rail, 
motorway, urban guerilla and military catastrophes 
may occur anywhere at any time. They can be salvaged 
by limited resources if a strictly controlled plan of 
reception, treatment and aftercare is established. 
Battle casualties frquently exhibit grotesque destruc- 
tion of anatomical boundaries. Injuries may be 
secondarily infected and compounded by nutritional, 
genetic and racial factors. Heavy demands are made 
on nursing and ancillary staff (e.g. X-ray and catering 
services). Records are essential, and retrospectively 
we lacked greatly the advantages of a clinical photo- 
graphic department. 

The patients admitted to TPMH varied widely in 
age (8-83 years), but most were young (79 per cent 
aged under 40 years). They also varied in background, 
including seven nationalities. The case reports and 
analysis of injuries demonstrate the distribution and 
degree of trauma, and the wide range of skills required 
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by the surgical teams with limited facilities. There was 
no second line evacuation for the majority (63 per cent) 
of our casualties. 

The method of treatment of missile wounds has 
been emphasized. Once again we must point out that 
the patients who had undergone erroneous treatment, 
e.g. primary suture (Case 6), or in whom treatment had 
been delayed beyond 24 hours fared badly, The 
relatively high incidence of clostridial infection, which 
was considered to be entirely due to these factors, did 
not present a serious problem when próperly treated. 
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Sternoclavicular joint enlargement following 


block dissection 
C. E. M. LAMB* 


SUMMARY œ 

The sternoclavicular joint may become enlarged sub- 
sequent to block dissection of the neck. It should be 
managed conservatively and does not require removal, 
although both clinical and X-ray appearances may give 
rise to suspicion of metastasis in the head of the clavicle. 
Á hypothesis of the pathology of this unfamiliar condi- 
tion is proposed. 


RADICAL neck dissection is an accepted and widely 
practised procedure in the operative treatment of head 
and neck cancer. While various conservative pro- 
cedures are advocated by some surgeons, and some of 
these procedures probably have a limited and as yet not 
fully defined place, as a general rule the classic Crile's 
block dissection is practised in this country, with the 
sacrifice of the accessory nerve, along with other 
structures. The complications have been widely re- 
corded, but until recently one which has escaped 
attention is enlargement of the sternoclavicular joint. 
Temesvari and Vandor (1954) reported 3 cases, with 
an illustration of one. This complication is no doubt 
well recognized by experienced surgeons in major 
centres; Conley (1975) stated that he has seen enlarged 
sternoclavicular joints and has removed a few, but 
he has never found the suspected neoplasm and now 
does not even radiograph such cases. Recently, there 
has been a report (Pfeifle et al., 1974) of swellings 
caused by clavicular fracture, but it is quite obvious 
that enlarged sternoclavicular joints have also been 
encountered. The incorrect diagnosis of metastasis 
to the head of the clavicle (the possibility of which 
could not be excluded in the first 2 cases reported 
here) has also been made and the swellings removed 
unnecessarily. The immediate clinical suspicion on 
discovering a patient with one of these enlarged joints 
is one of metastatic spread of the original tumour to 
the clavicular head, and, as will be seen, the radio- 
graphic appearances may be misleading or at least 
insufficient to exclude this diagnosis even if not 
actually supporting it, with the result that the patient 
is subjected to a further, unnecessary, operation. The 
aim of the present paper is to draw attention to this 
complication of block dissection, which has not been 
previously recorded in the English literature and has 
only been mentioned briefly once before, in the hope 
of preventing unnecessary operations. 


Case reports 

Case 1: E. L, an Egyptian male, first attended the Royal 
Marsden Hospital, London, on September 1970 with a 5- 
month history of sore throat and dysphagia. On examination 
he had a large T3-4 supraglottic carcinoma (proved by biopsy) 
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with bilateral, small, mobile, upper deep cervical nodes. The 
original treatment planned was radiotherapy, with review at 
4000 rad and referral for operation if a satisfactory tumour 
response was not apparent. In fact the patient received a total 
of 6610 rad of cobalt-60 in 56 days. 

Within 4 months he had a recurrence (or possibly residual 
tumour) arising from the left false cord and eroding into the 
base of the tongue through the suprahyoid epiglottis. On 18 
March 1971 he underwent a laryngectomy and left block 
dissection, with subsequent breakdown, the fistula requiring 
repair by local flaps. 

On 17 July (4 months postoperatively) the patient com- 
plained of a tender swelling of the left sternoclavicular joint of 
2 days' duration. This was diagnosed as infective arthritis and 
it resolved on treatment with ampicillin. He was next seen on 
5 October 1972 (18 months postoperatively) with gross painless 
enlargement of the left sternoclavicular joint with evidence 
of erosion (Fig. 1). The radiotherapist (Dr M. Lederman) did 
not think that this was neoplastic and the X-ray report was: 
"There is now some soft tissue swelling present over the medial 
end of the left clavicle. The medial margins of this bone are not 
clearly defined and the medial portion of the left clavicle is a 
little sclerotic. The appearances are more suggestive of an 
inflammatory bone lesion than of malignant involvement by a 
metastasis.' However, to exclude any possibility of a metastatic 
deposit, the head of the left clavicle and disc were removed on 
12 October. The surgeon's note comments that the articular 
capsule and ligaments were grossly thickened (Fig. 2). The 
specimen was labelled ‘avascular necrosis’ (? postoperative in 
bone whose vascular supply had been embarrassed previously 
by radiotherapy) both from the gross appearance and from 
histological examination. On review, however, there are only 
early degenerative changes present (Fig. 3). 

The patient next attended unexpectedly on August 27 1974, 
having been advised to return by his specialist in Egypt who 
now suspected a metastasis in the clavicular shaft. On examina- 
tion, however, the swelling of which he complained was due to 
a prominent, uncontrolled middle third of the clavicle. With 
the loss of the medial end of the clavicle, his shoulder had 
swung forward as well as dropped, causing the medial end to 
project. There was no evidence of metastatic tumour on 
X-ray; rather the appearances suggested neo-osteogenesis 
which occurs so readily in this bone. 


Case 2: E. M., a coloured male, predominantly Negro, 
suffering from a right (false cord) T3 supraglottic carcinoma 
but without palpable nodes underwent laryngectomy and right 
block dissection on 29 September 1972. There was an un- 
eventful follow-up apart from revision of a stenosed trache- 
ostome on 9 January 1973. 

When first seen by the author on 30 September 1973 (13 
months postoperatively) the patient had a swollen right 
sternoclavicular joint (Fig. 4) which was diagnosed as osteo- 
arthritis. However, an X-ray was reported as showing ‘widening 
of the sternoclavicular joint with destruction of the articular 
surface of the clavicle. The sternal articular surface is normal. 
Appearances suggest a metastatic deposit but rheumatoid 
arthritis must be considered.’ A tomogram (Fig. 5) supported 
this view as ‘areas of destruction are confirmed in the medial 
end of the right clavicle. There is also sclerosis of adjacent bone 
and surrounding soft-tissue swelling. This seems very likely to 
be a metastatic deposit.’ With this in mind and after full 
consultation with the radiologist, there being no other evidence 
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Fig. 1. Case 1. Linear tomograph showing erosion of the 
articular surface of the left sternoclavicular joint. 





Fig. 2. Case 1. Excised specimen, comprising the enlarged 
clavicular head and surrounding thickened soft tissue. 
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Fig. 3. Case 1. Photomicrograph of a section of the excised 
head of the left clavicle showing disruption of cartilage and 


replacement by fibrous tissue—changes compatible with early 
osteoarthritis. 
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of recurrent tumour, the clavicular head and surrounding 
tissues were removed on 7 December. The clavicle was divided 
at the junction of the middle and medial thirds, the manubrium 
sectioned with an osteotome and the upper quarter removed. 
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Fig. 4. Case 2. The marked enlargement of the right 
sternoclavicular joint. 





Fig. 5. Case 2. Tomogram of the head of the right clavicle 
showing erosion simulating a metastatic bony deposit. 


The pectoralis major was sewn to the neck tissues to cushion 
the sectioned end of the clavicle after the sharp corners had 
been removed and bone wax applied to control the bleeding 
Normal healing was obtained after closure in 
vacuum drainage. 

At follow-up, apart from a large soft-tissue swelling where 
muscle was sewn over the sectioned end of the clavicle, there 
was no abnormality and the patient had no disability. There 
was no sign of tumour recurrence and his stoma remained a 
reasonable size. 


layers and 


The pathologists report is of interest: ‘Macroscopic 
sternoclavicular joint with 6cm of clavicle, 1:5 cm of first 
rib and 1 cm of manubrium. There is rubbery fibrous tissue 
around the joint. On cutting across the joint, no abnormality 
is noticed. Section through the sternoclavicular joint shows 
dense collagenous fibrosis through the joint space wh is 
ossified in some areas. The bony trabeculae are very prominent 
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Fig. 6. Case 2. Section through the excised right 
sternoclavicular joint, showing marked fibrosis and 
disruption of the joint with loss of articular cartilage and 
replacement by fibrous tissue. (The additional changes 
mentioned in the text require higher power magnification 
to be apparent.) 








Fig. 8. Case 4. Pseudo-enlargement of both sternoclavicular 
heads, the prominence being mainly due to upward and 
forward subluxation. 
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and are covered by epiphyseal cartilage. No evidence of 
metastasis from carcinoma.’ 


Comment 

On review, this joint shows a more advanced stage 
of destruction than that from Case 1. The degenera- 
tive changes are more marked, there is osteophyte 
formation and synovial proliferation (Fig. 6). Else- 
where there is necrosis and disruption of articular 
cartilage and replacement of bone by fibrous tissue. 
More laterally some of the trabeculae are sclerosed. 
There is gross, generalized surrounding fibrosis. The 
changes are not yet enough to call this a Charcot's 
joint, where the destruction must be gross; rather 
the changes are comparable with those found in early 
osteoarthritis of the hip. 

There is no histological sign of the fairly gross bony 
erosion suspected on X-ray. This raised the possibility 
of the appearance being due to hypocalcification rather 
than true erosion, but in fact the appearance is prob- 
ably spurious and due to the erosion of the superior 
surface of the clavicular head which can be seen in 
the photomicrograph (Fig. 6). 


Case 3: C. M., a coloured female, predominantly Negro, 
underwent laryngectomy and left standard block dissection 
with hemithyroidectomy on 31 January 1973 for a left trans- 
glottic carcinoma with secondary laryngocele and multiple 
involved nodes in the neck including those in the accessory 
chain. After an uneventful recovery, nothing abnormal was 
noted at follow-up. 

The patient was first seen by the author on 12 June 1973. 
when nothing abnormal was found, but on 17 September a 
large left sternoclavicular joint was noted (Fig. 7). An X-ray 
showed no bony abnormality and no further action was taken. 
During the following 6 months, no further enlargement of the 
joint took place. 


Case 4: A. S., a coloured male with some negroid features, 
underwent a laryngectomy and left neck dissection (including 
hemithyroidectomy) on 30 June 1971 for a T3 supraglottic 
carcinoma with metastatic nodes. He made an uneventful 
recovery. 

Eighteen months later on 8 January 1973, he had an enlarged 
node in the right jugular chain, but a needle biopsy was 
negative. His neck swelling did not resolve and on 4 March he 
had a right neck dissection and hemithyroidectomy for 
recurrent (or residual) tumour in the retained lobe of the 
thyroid. 

The author first saw the patient for follow-up (having 
previously seen him in hospital without remarking on any 
sternoclavicular swelling) on 21 January 1974 (about 9 months 
after his second operation and 24 years after his original 
resection), when both his sternoclavicular joints were obviously 
enlarged (Fig. 8). On comparable chest X-ray films of 27 
September 1973 and 21 January 1974 it was reported that 'the 
right clavicular head was enlarged by 3 cm, the left unchanged. 
In both, the heads of the clavicle appeared upward displaced, 
more so on the latter films." Follow-up over the next 2 months 
showed no change in the appearance of either joint. 


Discussion 
Three questions are raised by sternoclavicular joint 
enlargement : 
What is the nature of the lesion? 
What pathological process causes its formation ? 
3. What treatment should be advised ? 
In 3 cases reported by Temesvari et al. (1954) there 
was hypertrophy of the medial end of the clavicle in 
the area of muscle insertion. They speculated on the 
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pathology, mentioning three possibilities—necrosis 
caused by a poor blood supply, division of the acces- 
sory nerve or different pressures on the clavicle— 
without specifying any particular one. In none of 
their cases was the sternoclavicular joint excised or 
examined histologically. While mentioning radio- 
therapy, there is no indication whether it was used 
at any stage in the treatment of their patients or 
whether they attributed to it any part in the 
causation of the avascular necrosis which they 
postulated. 


1, What is the nature of the lesion? 

The enlargement may be apparent or real. Apparent 
swelling has two components. First, the head of the 
clavicle becomes relatively prominent following the 
removal of the sternomastoid and the tissues on either 
side of it in the base of the posterior triangle and 
suprasternal notch. Secondly, it seesaws around its 
normal fulcrum of movement, the rhomboid (costo- 
clavicular) ligament under the weight of the arm 
(3-4 kg) acting as a moment on the unsupported 
clavicle (since the trapezius is now denervated). The 
result is that the head subluxes upwards and forwards 
through the weakest part of the capsule, just as in 
traumatic dislocations, where anterior dislocations 
are more common than posterior ones for the same 
reason. The shoulder drop is obvious clinically in 
these cases. The dislocation may be seen on X-ray, 
and is supported by the appearance of widening of 
the joint in Case 2. This process takes 8-9 months 
(Cases 3 and 4). Occasionally, it may be sufficiently 
acute or may occur intermittently at first to give rise to 
effusion into the joint, and it is suggested that this is 
what happened in Case 1, when the swelling first 
occurred at only 4 months postoperatively, rather 
than the infective arthritis that was diagnosed, resolv- 
ing spontaneously without relation to the antibiotic 
with which it was treated. There is no explanation as 
to why it was tender, unless that was due to pressure 
stimulation of deep vessels whose nerve supply should 
still be intact. Under continued stress, periarticular 
fibrosis sets in. This is seen on X-ray (Case 1) and is 
found at operation (surgeon's comment, Case 1) and 
histologically (Case 2, Fig. 6). The final stage is re- 
modelling of bone (Cases 1 and 2, Figs. 1, 3, 5, 6), 
with osteophyte formation and synovial proliferation, 
just as in osteoarthritis of the weight-bearing joints 
or of the base of the thumb. 

Clinically, it was suggested in Case | that the clavi- 
cular head had undergone avascular necrosis subse- 
quent to operative interference with its blood supply, 
which had already been embarrassed by the previous 
radiotherapy. However, there is no histological sugges- 
tion of any bony necrosis in the section (Fig. 3), radio- 
therapeutic, avascular, idiopathic or otherwise, nor is 
there evidence that this is the final result of such 
necrosis after removal of necrotic bone, as is some- 
times found late in Kienbóck's disease. The fibrosis 
could result from an old infection, but it is too 
marked and widespread for the relatively minor 
clinical ‘infective arthritis’. On the other hand, the 
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histology is compatible with early osteoarthritis of 
the sternoclavicular joint. 

The tempo of the sequence of events is perhaps 
more rapid than might be expected. Problems may 
arise within 6 months after operation, establishec 
subluxation is present by 9 months and early osteo- 
arthritis with periarticular fibrosis in as little as 18 
months. 


2. What pathological process causes its formation ? 
Another question, which is perhaps equtlly interesi- 
ing, is why does this process not affect everyone whe 
has undergone neck dissection? Four cases give no 
real guide. Both sexes are affected. None had a parti- 
cularly strenuous occupation and none returned to 
heavy manual work postoperatively. The possibility of 
extra stress being imposed upon the joint if the dis- 
section was on the same side as the dominant hand 
may be considered; in the present series there were 
three left and two right side operations, In Case 4 
the apparent swelling occurred on both sides. Case ! 
is right-handed; his dissection and swelling were on 
the left. In this case the converse could be a factor 
in the causation, for with his dominant hand being 
so much more efficient, he uses his left hand so litte 
that he has disuse atrophy of the infraspinous and 
the rhomboids. It is possible that he allows bs 
shoulder to sag more than other subjects in whom 
the dissection and dominant hand coincide, but 
against this is the very effective shoulder-raising 
which he is able to produce. Regrettably, the domi- 
nant hand in the other 3 cases was not recorded and 
it has not proved possible to check this point. 

Metabolic upset may be considered. In Case 4 the 
majority of his parathyroid tissue was removed at 
operation, although there is the possibility of a resi- 
dual ectopic gland in the superior mediastinum. How- 
ever, he remains well on calcium and vitamin D 
supplements and the serum calcium levels continue 
to be within the expected limits. Case | could possibly 
have had an irradiation ablation of his parathyroid 
glands, two of which are still present, but he remains 
clinically well and there has been no reason either to 
check his serum calcium level or to give him suppie- 
ments. To postulate upset in Cases 2 and 3 is ic 
suppose that there was operative interference with the 
parathyroid blood supply, but in both cases there 
was no close exploration in the region of these glands; 
rather the thyroid lobe was turned back after its 
section from the isthmus (which was removed with 
the opposite lobe as is normal practice), care being 
taken throughout the procedure with the possibility 
of such vascular damage being kept in mind, Thus, 
this mechanism seems unlikely. Moreover, any re- 
sulting disturbance would give hypofunction, whereas 
the clinical findings suggesting hypocalcification are 
more in keeping with hyperparathyroidism. 

This leaves the obvious possibility suggested above 
that the changes are the sequelae of nerve division. 
The motor supply of the trapezius muscle is the acces- 
sory nerve, which is divided. The nerve supply to the 
trapezius from C3 and 4 is only proprioceptive and 
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is divided in the same operation. The trapezius is an 
elevator of the shoulder. It acts upon the scapula, 
rotating it in the manner of fingers upon a winged 
nut, and the result of its action is to rotate the scapula 
on the thoracic wall so that the glenoid fossa faces 
upwards. The only other elevators of the shoulder, 
which also act by virtue of the winged nut action, 
are the four lowest digitations of the serratus anterior 
inserted into the inferior angle of the scapula (Last, 
1972). The antagonists to the trapezius are much 
weaker because gravity assists them, and they are 


also assisted by the great muscles of the anterior . 


and posterior axillary folds (pectoralis major and 
latissimus dorsi) as they rotate the scapula back to 
its rest position. The not inconsiderable weight of 
the arm assists these muscles. The rhomboids, draw- 
ing the vertebral border of the scapula medially and 
upwards, are antagonists to the trapezius in rotating 
the scapula but act with it in bracing the shoulders 
backwards. The levator scapulae has a similar action. 
This, of course, is the picture in the intact shoulder. 
After neck dissections the balance of actions is 
changed, and the levator scapulae lives up to its 
name and elevates the scapula, which is steadied by 
the serratus anterior. Such a situation is at least 
partially supported by neurological study in the 
present 4 cases. Case 1 proved to have the expected 
complete atrophy of his left trapezius. In spite of this, 
the levator scapulae, with the serratus anterior acting 
synergically, was surprisingly effective in elevating 
his markedly dependent shoulder, albeit with a back- 
ward shrug at the same time, which was more un- 
expected in view of the disuse atrophy of some of 
the other muscles of his shoulder girdle which has 
already been commented upon. It has not proved 
possible to re-examine Cases 2, 3 and 4 personally 
and the results reported by a trained observer are 
more difficult to interpret. In all 3 cases the trapezius is 
said to be normally active with minimal wasting, which 
is most surprising after complete section of its nerve 
supply. It is even more surprising if it is an accurate 
observation as other features of a non-functional 
trapezius, such as drop of the shoulder and scapula 
together with rotation of the latter on the thoracic 
wall (as opposed to true winging), are also said to be 
present. It-seems more likely that the trapezius is in 
fact paralysed as expected and that passive move- 
ment by the levator scapulae is being mistaken for 
active movement. There was no suggestion of any 
other neurological deficit around the shoulder in any 
of these cases so that there is no clinical evidence to 
support & theory of causation by injury to one of the 
branches of the brachial plexus, either inadvertently 
at operation or by subsequent perineural fibrosis. 
The alternative neurogenic possibility depends on 
the fact that the sensory supply to the sternoclavicular 
joint (the medial supraclavicular nerves, C3 and 4) 
is cut in the same operation. This must render the 
joint susceptible to repetitive injury, just as the loss 
of protective pain sensation can lead to the gross 
destruction found in & Charcot's joint. The process 
here is obviously not nearly extensive enough to 
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include it under such a label, but perhaps the basic 
lesion in the fairly rapid progression to the early 
osteoarthritis found in these sternoclavicular joints 
is such a sensory denervation associated with other 
factors, including the loss of the normal suspensory 
tone in the trapezius and disuse atrophy, playing a 
part. In view of all the factors acting as shoulder 
depressors, it is most suprising that this phenomenon 
is not found more often. Certainly, there is severe 
stress, as witnessed by spontaneous clavicular frac- 
ture (Pfeifle et al., 1974). Perhaps the joint's stability 
is a testimony to the strength of its capsule, disc and 
the interclavicular ligament, but why the head does 
not remodel is unknown. This could be the reason 
for the removal of bone and its replacement by fibrous 
tissue in the upper part of the clavicular head from 
Case 2 (Figs. 5, 8). It may be that some remodelling 
occurs routinely after neck dissection but goes un- 
recognized, for in most cases there is no reason to 
pay particular attention to this joint, or to radio- 


graph it. 


3. What treatment should be advised? 

Once enlargements are obvious clinically, examina- 
tion will divide them into apparent or real. Dis- 
location can be diagnosed and needs no further 
investigation. Real enlargement should be radio- 
graphed, sequentially if necessary, to relieve anxiety in 
both the patient and the surgeon, but does not need 
operative removal. 

Avoidance is an alternative. In some cases the 
accessory nerve can safely be preserved, and when it 
cannot, grafting may be carried out. The results of 
Ross's survey (1975) on this subject are awaited to 
provide further information on this point. 
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Occipital teratoma bearing digits and nails 


N. D. A. TAHILYANI AND K. M. SINGH* 


SUMMARY 
A rare case of an occipital teratoma bearing nails and 
digits is reported in a child. 


TERATOMAS have been observed in many locations at 
birth, the commonest site being the sacrococcygeal 
region. Other reported locations include the retro- 
peritoneal tissue, anterior mediastinum, thymus, 
pharynx, neck, testis, basicranium, ovaries, brain, 
pineal body, orbit, pelvis, spine and subcutaneous 
tissue. A number of highly organized structures have 
been reported in teratomas (Willis, 1967). Nail- and 
digit-bearing teratomas are rare, and it is noteworthy 
that all such cases reported previously concerned 
sacral or retroperitoneal tumours. A thorough search 
of the literature could not reveal a single case of 
occipital teratoma bearing nails and digits. 


Case report 

A 14-month-old female child was admitted with an abnormal 
mass in the occipital region resembling a pair of hands with 
five digits and nails on each. The mass, which had been present 
since birth. had increased in size with the growth of the child. 
There was syndactyly between the ring and little fingers on each 
‘hand’ and between the index and middle fingers of the left 
‘hand’. The whole structure measured 10 x 12:5 « 7-5 em in size 
and could be lifted upwards (Fig. 1). Radiologically, a typical 
skeletal pattern of digits was seen without any proximal sup- 
porting bone. 

The mass was excised. The specimen did not show evidence 
of a radius and ulna or articulation with the occipital bone. 
Sectioning of the mass revealed fibrofatty tissue only without 
any joint structure. The child had an uneventful recovery. 





Fig. 1. The occipital teratoma. 
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Surgical treatment of bronchiectasis in 


Kartagener’s syndrome 


L. MICHEL, F. LANTIN AND J. VANDEPERRE* 


SUMMARY 

A case of kartagener’s syndrome in which bilateral 
partial pulmonary resection was performed is reported. 
The literature concerning the surgical treatment of 
severe bronchiectasis is reviewed. 


THE association of situs inversus and bronchiectasis 
was first described by Siewert in 1904, but it was 
Kartagener who, in 1933, published a study of 11 
cases which presented the triad with which his name 
was to be associated : situs inversus, bronchiectasis and 
sinusitis. 

Bronchiectasis and sinusitis are present in 25 per 
cent of patients who show situs inversus, and in less 
than 0:5 per cent of the remaining population accord- 
ing to Logan et al. (1965). In the series reported by 
Adams and Churchill (1937) these figures were 16 and 
0-2 per cent respectively. 

‘Sinusitis’ comprises the least distinctive element of 
the triad. The term ‘sinusitis’ includes the absence or 
hyperplasia of one or several sinuses, nasal polyposis 
as well as simple sinusal infection (Safian and 
Mandeville, 1959). 


Case report 

A 25-year-old man presented in March 1974 with a productive 

cough and moderate haemoptysis. His history revealed that 
years earlier he had undergone surgical drainage for left 

maxillary sinusitis. At the age of 21 he had had a left middle 

lobectomy carried out elsewhere for the treatment of bronchi- 

ectasis. 

The functional postoperative recovery had been satisfactory, 
but recurrent respiratory infections had persisted. An angio- 
pneumograph showed the total reversal of the vascular pulmon- 
ary tree. A cardiogram did not reveal any abnormality. 

On clinical examination there were some coarse rales and 
wheezing, which were most severe over both lung 
posteriorly, a moderate pectus excavatum and dextrocardia. 
which was confirmed by a chest X-rav (Fig. 1). The rest of the 
clinical examination was normal. Haemophilus sp., Strepto- 
coccus viridans and Neisseria sp. (which were all sensitive to 
ampicillin) were cultivated from the sputum. 

Bronchoscopy was performed and revealed yellowish green 
sputum in the right basal segments. A bilateral bronchograph 
showed the residual left middle lobar bronchial stump—the 
result of the previous operation. It also revealed tubular and 
bilateral moniliform bronchiectasis (‘dead tree’ appearance), 
which was predominantly in the right lower lobe (Fig. 2). 

X-rays of the face showed aplasia of the frontal sinuses 
and hypoplasia of the spheno-ethmoidal sinuses (Fig. 3). 

Radiological investigation of the upper digestive tract 
revealed reversed anatomy at the level of the oesophagus, 
gastric dextroposition (Fig. 4) and a stricture of the third part 
of the duodenum (Fig. 5) caused by the mesenteric pedicle. 
This resulted in slow evacuation of the duodenum. 

In view of the recurrent pulmonary infections intensive 
preoperative treatment was instituted, including antibiotics 
(based on the data from the sputum cultures), inhalants. 
postural drainage and chest physiotherapy. Because of a small 
functional deficiency which was solely restrictive and not 
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Fig. 1. 


Right bronchogram demonstrates 


anterior oblique 
considerable bronchiectasis at the level of the right base. 


Fig. 2. 
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Fig. 3. Postero- anterior (a) and lateral (b) skull X-rays showing aplasia of the 
frontal sinuses and hypoplasia of spheno-ethmoidal sinuses. 





Fig. 5. Stricture of the third part of the duodenum caused 
the mesenteric pedicle and the aorta. 





| he postoperative recovery Was short and uncomplicat 
Fig. 4. X-ray of the stomach showing its dextroposition. At the present time the patient shows no further signs 
purulent sputum or a haemoptysis. X-rays and functional te 


. . i ; : are satisfactory. 
affecting gas exchange (vital capacity 86 per cent, forced 
expiratory volume in the first second (FEV,) 88 per cent, 


normal Tiffeneau index), limited. surgery was undertaken. Discussion 
This consisted of a right basal resection, leaving the apical [he patient reported here had suflered recurre 
segment of the right inferior lobe, as well as lingulectomy (right respiratory infections, sinusitis and bouts of haen 


side in Kartagener's syndrome). 


| | ier ptysis of varying degrees since childhood. Althoug 
Histological examination of the resected segment showed p deo. ~ 


layers of purulent bronchiectasis, atelectasis and segmental antibiotics and postural drainage considerably redt 
emphysema. the frequency and severity of infectious complicatic 
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of bronchiectasis, surgery is sometimes necessary. 
According to Logan et al. (1965) and Miller and 
Divertie (1972), surgery is required in about 30 per 
cent of cases of Kartagener’s syndrome. 

In almost all the reported series the commonest site 
of bronchiectasis is the left lower lobe. The left main 
bronchus has a smaller diameter compared with the 
right and crosses the mediastinum more transversely. 
These factors are probably responsible for the pre- 
dilection of the bronchiectasis for the left lower lobe 
(Bradford and DeCamp, 1966). 

In confirmed bronchiectasis of the lower left lobe 
the lingula is also involved in 80 per cent of cases 
(Perry and King, 1940). According to Bradford and 
DeCamp (1966), the right middle lobe is diseased 
almost as frequently, 

Remembering that in a case of Kartagener’s 
syndrome the right bronchial anatomy is situated on 
the left and inversely, in the present patient the most 
important bronchiectasis was found at the level of the 
transposed middle left lobe (operation in 1971) and of 
the transposed inferior right lobe (operation in 1974). 

According to Perry and King (1940) bronchiectasis 
is an illness of the young adult. The symptoms appear 
in two-thirds of cases before the age of 10 years 
(Borrie and Lichter, 1965). The bronchiectasis has 
usually reached its full extent and distribution by the 
time diagnosis is made (Churchill and Belsey, 1939). 

In cases with haemoptysis and extensive bronchial 
suppuration, which occurs especially in bronchiectasis 
of the inferior lobes, a curative resection can be 
envisaged, but only after evaluating the lesions by 
bilateral bronchography. The extent of the pulmonary 
resection must be based upon the results of pulmonary 
function tests (both ventilatory and gas exchange 
factors). Formerly, palliative interventions, resecting 
only the most affected area, produced rather unsatis- 
factory results. At the present time, repeated surgical 
resections of the more severely diseased segments give 
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better results. This implies preparation for the opera- 
tion by all the modern methods of bronchial toilet 
and postural drainage. The good functional result 
following bilateral partial pulmonary resection for 
bronchiectasis in the present case of Kartagener's 
syndrome seems to confirm the value of this approach. 
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Cryosurgical haemorrhoidectomy 
MARTIN C. WILSON AND PHILIP SCHOFIELD* 


SUMMARY 

One hundred consecutive cases of haemorrhoids were 
treated by cryosurgery. The cryoprobe used is a con- 
venient and simple instrument and gave a satisfactory 
result in 94 of the patients. The technique and compli- 
cations are described. The patients were treated as 
outpatients, usually without anaesthesia. 


Over the past decade minor procedures have been 
used increasingly for the treatment of haemor- 
rhoids (Leading Article, 1975) Previously, the results 
of haemorrhoidectomy, elastic band ligation and 
maximal anal dilatation have been compared in 
groups of 100 patients each (Jones and Schofield, 
1974). The use of cryosurgery for the treatment of 
haemorrhoids has been advocated recently (Lewis 
et al., 1969: Lewis, 1972; Williams et al., 1973). 
The results of cryosurgical haemorrhoidectomy in 100 
patients of similar sex, age and symptomatology 
to the previous study at this hospital have now 
been studied. Extreme cold has been used to bring 
about the destruction of skin lesions since the 
last century. The aim of cryosurgery ds to produce 
rapid cooling to at least — 20 °C, which gives a well- 
circumscribed painless area of tissue destruction. The 
lesion is painless because local nerve endings are 
destroyed; serious haemorrhage rarely occurs because 
walls of major arteries are protected by the heat of 
blood flow within them. 

The two main types of instrument in use cool either 
by the vaporization of a liquid of low boiling point 
(liquid nitrogen) or by the Joule-Thomson effect— 
sudden expansion of a gas (nitrous oxide). The former 
type of instrument produces a probe temperature of 
— 180 ^C, the latter a probe temperature of ~ 70 °C. 
Both of these instruments lower tissue temperature 
sufficiently to produce a ‘cryo lesion’. The instrument 
used in this study was a Keymed Cryoprobe (tip 
measurements 0-5 x 0-5 «2-00 cm), utilizing nitrous 
oxide as supplied for anaesthetic use. This instrument 
was chosen for its simplicity and convenience. 


Patients 

One hundred consecutive patients referred with 
haemorrhoids were assessed by a consultant surgeon; 
patients with other perianal or colorectal conditions 
were excluded. Sigmoidsocopy was performed in each 
case, and barium enema studies as indicated. The age 
and sex distribution of the patients is shown in Fig. 1. 


Initial assessment 

Although prolapse indicates the severity of haemor- 
rhoids, it was suspected that the size of the haemor- 
rhoidal mass would be better related to success of 


the freezing probe, and therefore we classified haemor- 
rhoids on proctoscopy into ‘major’ and ‘minor’ by 
size. The relationship of this classification to thet 
normally employed is as follows: major 43, of which 
15 were third degree and 28 second degree haemor- 
rhoids: minor 57, of which 29 were second degree 
and 28 first degree haemorrhoids. 


Symptoms 

Seventy-two patients complained of prolapse before 
treatment, Twenty patients had skin tags, of which 
5 were classified as ‘gross’. 
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Fig. 1. The age and sex distribution of the present series. 


Pilot study 

Ten patients with haemorrhoids were treated before 
the study began in order to evaluate and establish a 
standard technique. Some skin tags were treated with 
the cryoprobe but some form of anaesthesia was 
needed and the response was variable. Eleven patients 
with perianal condylomas required multiple treat- 
ments with the cryoprobe, but eventually the results 
were satisfactory. It was decided not to pursue further 
investigation of the cryoprobe for the treatment of 
either skin tags or condylomas. 


Methods 

No anaesthetic is used except when the haemorrhoids 
are large. With the patient in the left lateral position 
an open-sided proctoscope is inserted with the open- 
ing opposite a haemorrhoidal position, the haemor- 
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the cryoprobe applied along the axis on the haemor- 
rhoid, avoiding contact with the skin if possible. The 
probe is allowed to adhere and freeze for 2 minutes 
—shorter times are less effective. The probe is de- 
signed to thaw rapidly for easy removal. The procto- 
scope is turned so that all three haemorrhoidal 
positions can be treated successively at the same 
session. Care is taken to leave skin bridges between 
each area treated. Patients are warned regarding the 
swelling and watery discharge. The discharge some- 
times requires an absorbent Gamgee pad. 

Twelve patients required more than one session 
of treatment because all of the haemorrhoids were 
not treated initially. The second treatment session 
was 6 weeks after the first. 


Final assessment 

The patients were assessed at 6 weeks and 3 months. 
Satisfactory results were obtained in 94 per cent of 
the patients; 56 of the 57 with minor haemorrhoids 
and 38 of the 43 patients with major haemorrhoids. 
The failures were offered further treatment, which 
comprised elastic band ligation in 1 and haemorrhoid- 
ectomy in 4, while the remaining patient refused 
further treatment. 


Complications 

Watery discharge 

Discharge has been said to occur in all cases, but in 
this study many patients did not notice a discharge 
at all and only 1 patient complained that the dis- 
charge was a nuisance. 


Pain 

Immediate pain during the freezing process was 
experienced by 4 patients; 3 were given a general 
anaesthetic and the other refused further treatment. 
Another 6 patients were given elective general anaes- 
thesia. During the first 5 days there may be some dis- 
comfort, but only 1 patient complained directly. 
Many patients returned to work the day after treat- 
ment. 

Late pain beginning several days after treatment 
was experienced by 2 patients; in one a fissure-in-ano 
was treated by anal dilatation, while the other had 
a normal anal canal on examination. 


Anal canal ulceration 

Examination of the patient within 3 weeks of the 
treatment may reveal painless linear ulceration of the 
canal but this seems to heal by 6 weeks. Delayed 
healing was seen in 1 patient whose ulcer took 2-3 
months to heal. 


Haemorrhage 
No major haemorrhage was encountéred although 
the watery discharge was sanguineous in some patients. 


Discussion 

Cryosurgical treatment of haemorrhoids has many 
advantages over other forms of day case treatment: 
no anaesthetic, minimal pain and no postoperative 
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anal dilatation. Lewis et al. (1969) described the 
watery discharge as being the only disadvantage, but 
in the present series few of the patients complained 
of a discharge. The difference may be explained by, 
the fact that Lewis et al. used a liquid nitrogen probe, 
which gives more tissue necrosis. Another reason 
may be our policy of avoiding skin contact when 
possible. 

Savin (1975) listed 11 complications in 145 cases of 
cryosurgery using a nitrous oxide cryoprobe. The 
duration of freezing (up to 20 minutes) was longer 
than in the present series and may explain some of 
the complications. 

Failure of treatment in this series is higher than 
that described by Lewis (1973) or Detrano (1975), but 
both these authors used liquid nitrogen probes. Savin 
(1975), using nitrous oxide, had a failure rate of less 
than 1 per cent, but the freezing time used was longer 
and the complication rate higher. Williams et al. 
(1973) described 1 failure in 37 patients, but they 
used more than one type of probe. Very large haemor- 
rhoids or skin tags were associated with failure in the 
pilot series; recently we have treated larger haemor- 
rhoids with multiple applications of the probe so 
that the whole of the haemorrhoidal mass is adequate- 
ly frozen. 


Conclusion 

Most patients with haemorrhoids can be treated with 
the nitrous oxide cryoprobe. In our hands the failure 
and complication rates are marginally less than with 
Lord's procedure (1968) or elastic band ligation. Our 
present policy is to use cryosurgery for most patients 
unless there is obvious anal sphincter spasm, when 
Lord's procedure is used. 
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The treatment of acute abscesses by incision, curettage 
and primary suture under antibiotic cover 


N. A. G. JONES AND D. H. WILSON* 


SUMMARY 

One hundred and fifty consecutive acute abscesses have 
been treated by incision, curettage and primary suture 
under antibiotic cover. The antibiotic used in this series 
was lincomycin 600 mg i.m. with premedication and 
clindamycin 150 mg 6-hourly for 4 days postoperatively 
(children and infants received smaller doses). Similar 
results for the rate of healing were achieved in all groups 
of abscesses. A case is made for the use of the technique 
of incision, curettage and primary suture with antibiotic 
cover for acute abscesses as an alternative to conven- 
tional methods of treatment. 


Patients and methods 
DuRiING a 6-month period 150 consecutive patients 
attending the Accident and Emergency Department, 
The General Infirmary, Leeds, with soft tissue abs- 
cesses which required treatment under general anaes- 
thesia were included in the trial, Patients from whom 
a bacteriological specimen was not sent for culture 
were excluded from the series. Several of the patients 
had already received some antibiotic treatment from 
their general practitioner, but all the patients received 
the same antibiotic cover with their premedication and 
postoperatively for 4 days. Lincomycin 600 mg i.m. 
was given with premedication and clindamycin 150 mg 
orally 6-hourly for 4 days postoperatively. Children 
under 12 years of age received half these doses. Three 
babies under 18 months of age received clindamycin 
paediatric suspension 37-5 mg 6-hourly for 4 days after 
an initial premedication of lincomycin 150 mg i.m. 
After shaving the skin, and under general anaes- 
thesia, the skin overlying and around the abscess was 
cleaned with cetrimide solution and surrounded by 
sterile towels. Incision was made and a swab taken of 
the pus. The wall of the cavity was systematically 
broken down by curettage so that the cavity then filled 
with antibiotic-laden blood. After ensuring that the 
abscess wall had been removed, clot was evacuated 
and the cavity obliterated by deep vertical Ethilon 
mattress sutures using a large needle. A firm dressing 
was applied to the wound. The patient was asked to 
attend after 5 days, at which time if the wound was 
healed with no surrounding inflammation the sutures 
were removed and the patient discharged. In cases 
where the wound was not fully healed, the sutures 
were removed or left at the surgeon’s discretion, and 
the patient seen again in 2 or 3 days when usually the 
wound was healed and the patient was discharged. 
Exception to the method was made in areas such as 
the neck or in relation to vital structures where special 
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care and attention must be applied to the anatomy 
of the region. Deep sutures were not used in such 
areas but the wound was still primarily closed with 
sutures and a firm dressing applied. 

Of the 150 patients, 72 were female and 78 maie. 
One patient had both an axillary and contralateral 
breast abscess, so that 151 abscesses were treated. The 
abscesses have been classified according to the tvpe 
and site of origin. Table 1 shows the incidence of each 
kind, and some amplification of this classification is 
necessary. Pilonidal abscesses are acute abscesses 
occurring in the classic site of a pilonidal sinus and 
requiring surgical drainage as an acute procedure, 
No implication is made of this method being used in 
the treatment of pilonidal sinuses. The abscesses of 
the hand included 9 paronychia, which warranted a 
general anaesthetic because of their severity or because 
of the young age of the patient. The group ‘trunk and 
limbs' includes abscesses which occurred on the chest, 
abdomen, back, legs and arms. 


Results 


Bacteriological findings 

In 90 patients (60 per cent) the organism isolated was 
a pyogenic staphylococcus; there were 6 patients with 
coliforms, 4 streptococcal infections, 2 bacteroides 
and one proteus, and in 47 patients (31-3 per cent) no 
growth was obtained. Thirty-two patients stated that 
they had been receiving various antibiotics from their 
general practitioner before attending hospital. In only 
9 (28 per cent) of the group who had received añ 
antibiotic previously was no organism isolated, so 
that this does not explain the 47 cases in whom no 
growth was obtained. Of the organisms isolated, 
Staphylococcus aureus accounted for 87:4 per cent. 
Of these staphylococci, 81 per cent were penicillin- 
resistant. Table If shows the resistance of the staphylo- 
cocci to commonly used antibiotics. 


Healing time 

When the patient was discharged from outpatients’ 
follow-up with his wound healed, the duration in days 
from incision to healing was recorded as the ‘healing 
time’. In Table HH the mean healing time for each 
group of abscesses is shown. 


Discussion 
It takes a long time for a new and often ‘heretical’ 
treatment to supersede older established practices in 
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Table 1: CLASSIFICATION OF 151 ABSCESSES 


Group No. of abscesses Incidence (7) 
Trunk and limbs 37 24-5 
Face, head and neck 19 12-6 
Hand 24 15-9 
Axillary 24 15-9 
Perianal 16 10-6 
Ischiorectal 7 4-6 
Breast Hi 73 
Bartholinian 8 5.3 
Pilonidal 5 3-3 
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Table H: RESISTANCE OF THE STAPHYLOCOCCI 
ISOLATED TO ANTIBIOTICS 


Antibiotic: Penicillin Resistance (75): 81-0 
Erythromycin 3-3 
Cloxacillin 22 
Lincomycin 0 


Table Hf: HEALING TIME IN EACH GROUP OF 
ABSCESSES 


Group: Trunk and limbs Mean healing time (d): 8:5 


Face, head and neck 6-0 
Hand 7-0 
Axillary 5-8 
Perianal 6:0 
Ischiorectal 5.5 
Breast 6-8 
Bartholinian $45 
Pilonidal 5-0 
All abscesses (151) 6-6 


medicine and surgery. A healthy scepticism is an 
essential part of a doctor's attitude to new ideas and 
methods. New forms of treatment must prove them- 
selves superior to established safe treatments before 
they gain general acceptance. 

Since 1951 the method of incision, curettage and 
primary suture for acute soft tissue abscesses has been 
advocated (Ellis, 1951, 1953, 1960, 1970; Lowden, 
1955). Evidence has been submitted to show the 
efficacy of this treatment for anorectal abscesses 
(Wilson, 1964), breast abscesses (Benson and 
Goodman, 1960) and axillary abscesses (Page, 1974), 
and its superiority to conventional methods of treat- 
ment for such lesions. Ellis (1970) has shown that the 
wall of an abscess is relatively impermeable to anti- 
biotics circulating in the blood. Once this barrier is 
breached antibiotics are able to enter the cavity, The 
technique evacuates pus, removes the barrier and 
obliterates the cavity, allowing circulating antibiotic 
free access to any residual infected tissue. 

Rapid healing with the minimum of attendances 
for dressings has been achieved. The cosmetic results 
have been very encouraging. In addition, the method 
described has been found to be both practicable and 
acceptable to the patient. [n the postoperative period 
the patient wears a firm, small dressing under clothing 
and is able to attend as an outpatient. There have 
been no serious complications with this method. When 
healing did not take place in the expected 5 days, the 
urine was tested for sugar. This revealed no new case 
of diabetes, though one known diabetic was treated 
for a pulp space infection which healed in 5 days. In 
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the group of abscesses of the trunk and limbs one 
female patient with an abscess in the femoral triangle 
continued to have an oozing wound for 47 days before 
healing. This was the only very poor result in the 
series, 

The healing time of 5-75 days for axillary abscesses 
is comparable with the 66 days reported by Page 
(1974). In the case of breast abscesses, 6:8 days 
appears to be a marked improvement on the 21 days 
reported by Benson and Goodman (1970) using the 
same method but with cloxacillin as the antibiotic. 
Anorectal abscesses continue to be satisfactorily 
treated by this method, with healing times of 5-5 and 
6 days for ischiorectal and  perianal abscesses 
respectively. This bears out the findings of Wilson 
(1964) and the recommendation of Goligher (1975). 
While we have no definite evidence, it is possible that 
healing proceeds more rapidly in sutured abscesses 
after curettage than in fresh wounds. The 'building 
blocks' of repair may already be present, reducing 
some of the ‘lag phase’ in wound healing (Douglas, 
1961). 

The success of treatment depends on correct surgical 
technique; the abscess wall must be broken down to 
let the antibiotic reach the infected tissue. Optimum 
results will be obtained if incision is made before the 
abscess points. Skin necrosis takes place if pointing is 
allowed to occur. The use of poultices to encourage 
pointing with consequent skin necrosis is strongly 
contraindicated as there will be delay in healing and a 
poor final cosmetic result (Ellis, 1970). Secondly, the 
use of an antibiotic effective against the infecting 
organism is imperative, The high incidence of staphy- 
lococcus resistant to penicillin has been a factor in the 
selection of lincomycin and clindamycin as the anti- 
biotics in this trial (Price et al., 1968). The value and 
safety of lincomycin and clindamycin have been shown 
by Geddes et al. (1967, 1970), and this antibiotic has 
been used routinely in this department since April 
1971. 

The complication of pseudomembranous colitis has 
not been seen during nearly 4 years of routine use. 
since April 1971 to the present day, 22 000 prescrip- 
tions for clindamycin have been dispensed from the 
hospital pharmacy, 17000 of these having been 
prescribed in the Accident and Emergency Depart- 
ment. There has been one patient with 3 days of 
incapacitating diarrhoea during this period, but no 
case of colitis has been seen. During the same period 
no case of colitis secondary to clindamycin therapy 
has been seen in the University Department of 
Surgery at Leeds. The experience of investigators in 
the United States (Benner and Tellman, 1970; 
Pittman et al, 1974; Viteri et al., 1974) and New 
Zealand (Scott et al., 1973) who have reported this 
complication has been commented on by Geddes 
(1974), who suggested a possible geographical 
difference in the occurrence of side-effects. The choice 
of these antibiotics has been supported by the 100 per 
cent sensitivity of thestaphylococcus and the resistance 
of only one proteus and one coliform organism 
isolated. 


The results show that this method of treatment can 
be used routinely in accident and emergency depart- 
ments. The method has achieved rapid healing and 
the results appear to compare favourably with con- 
ventional methods though no direct comparison has 
been made, 
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Advances in Surgery. Volume 9 
Edited William P. Longmire et al. 230 x 160 mm. Pp. 3924- x», 
with 33 illustrations. 1975. London: Lloyd-Luke. £16-20. 


As one works through this book one cannot help but ask: 
"What are Advances in Surgery ?' Are they: Better understand- 
ing of clinical problems? Better delineation of information 
about products or methods likely to be useful to surgeons? 
Or, as this book predominantly turns out to be, a series of 
compendia of current thinking and practice from a recognized 
authority in each field? Change, diversity and opinion are not 
necessarily synonyms for advance; we pride ourselves on being 
able to do more in modern surgery, but there is only scanty 
evidence from these pages that we achieve more for the patient. 
As Beahrs and Wilson emphasize in this volume in their 
discussion of colorectal cancer, surgery in this, as in many other 
diseases, has reached a plateau and further improvements will 
come with difficulty (or perhaps we should admit, not at all). 
From these prodromal remarks it follows that a book of this 
kind is inevitably patchy. The literature reviewed stops in 
1973 and is skewed heavily to the West of the Atlantic before 
that. In some instances the account is truly both complete and 
authoritative—Thomas White on inflammatory disease of the 
pancreas and Leslie Blumgart on gastroduodenal endoscopy 
are two obvious examples. The section on antibiotics in surgery 
is particularly disappointing in that none of the careful trials 
on short duration regimens for the prevention of wound 
complications is mentioned, nor is the use of metronidazole 
for bacteroides sepsis. High output intestinal flstulas (the 
frequency of occurrence of which casts doubt on how much 
surgery is advancing overall) are better served by a balanced 
account at the hands of Joseph Fischer. Shock, parathyroid 
disease, neurovascular compression syndromes and abdominal 
emergencies in infants make up the rest of this curate's egg of a 
book which at the price is a moderately intriguing read, but 

not a cost-effective buy. 
H. A. F. DUDLEY 


Radiology in Primary Care 
Edited Glenn V. Dalrymple and John E. Slayden. 255 x 175 mm. 
Pp. 330+ix. Illustrated. 1975. London: Kimpton. £11-25. 


IN the preface the editors clearly state that this short textbook 
is directed towards the physician in training and practice, and 
this is exactly what it is—a basic manual for the generalist 
rather than the specialist. 

In the introduction there is a brief account of the basic 
principles of the production of the radiographic image, the 
physics as applied to radiology, a few words about equipment, 
the dark room and radiation safety. 

The chapters dealing with radiographic interpretation all 
include some comments about radiographic techniques, and 
an attempt is made to illustrate most of the common conditions 
with adequate radiographs. Clearly, only some of the impor- 
tant aspects of radiology can be discussed at length and there 
are some areas which are only covered in a limited way; 
nevertheless, there is sufficient material presented to familiarize 
the physician with the basic rudiments of the speciality. There 
is even some information about special procedures, such as 
angiography, diagnostic ultrasonography and isotope imaging, 
and there is a short section on radiation oncology and 
radiobiology. 

This book can certainly be recommended to the physician in 
training and the general practitioner, but it is of very little 
value to the specialist. Unfortunately, at the price of £11-25 it 
is unlikely that it will flnd a very wide market. 


- R. E. STEINER 
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1975 Year Book of Surgery 
Edited Seymour I. Schwartz et al. 230x155 mm. Pp. 521, with 
162 illustrations. 1975. London: Lloyd-Luke. £11-55. 


THE Year Book of Surgery has been appearing regularly since 
1900, with a gradual increase in the number of pages and the 
page size. It takes a good look at the current surgical journals, 
and abstracts what its editors believe to be important. Best of 
all, the editors add their own pithy critiques at the end of each 
abstract, and this is what makes the Year Book series so worth 
while. 

Naturally, the literature of the United States bulks largest, 
but the British journals are well represented, and the reviewer 
stili recalls his pride as a young author when he was first asked 
for permission to have an article abstracted in this work. 

For the surgeon who has not the time or opportunity to look 
through the surgical journals as they appear, the Year Book is 
one solution. We all have to keep abreast of developments in the 
various branches of surgery, and this forms an excellent 
complement to the major review articles and postgraduate 
courses from among which we have to choose today. 

SELWYN TAYLOR 


Management of Trauma: Pitfalis and Practice 
Edited Alexander J. Walt and Robert F Wilson. 250 x 180 mm. 
Pp. 626 -- xiv. Illustrated. 1975. London: Kimpton. £15. 


Tuis is a multiple author book on the whole range of problems 
seen in trauma including the organization of its management. 
Whilst it has many of the disadvantages of multiple authorship, 
the very large number of contributors all come from Detroit, 
mostly from Wayne State University, and therefore collabora- 
tion has been easier than for many books. 

In the organization of trauma management the basic 
principles are the same in all countries, but the detailed 
administration and organization are different in Britain with its 
National Health Service than in the United States with the 
multiplicity of hospital agencies. This gives rise to differing 
patterns and problems. However, the book is useful in 
confirming the problems that will be met, and for those involved 
in the organization of accident services in this country, it gives 
an insight into the American way of dealing with such diffi- 
culties. 

The various contributions within the different specialities of 
surgery give an almost complete coverage to all the problems 
seen in trauma. There is a good physiological introduction to 
the principles and a number of chapters on resuscitation and 
general difficulties. In some of the chapters the problems are 
dealt with at a rather superficial level. In the chapter on injuries 
of the hand the young surgeon would probably find himself at 
a loss to deal with some injuries, and some of the basic require- 
ments of primary care of the hand are not fully covered. 

Perhaps the reviewer's chief dislike of this book is the 
editorial practice on almost every page of paragraphs labelled 
‘Pitfall’ or ‘Axiom’, and these become irritating, for many of 
them are very obvious and really do not warrant this type of 
accentuation, even for the younger man for whom this book is 
designed. 

This is a well-produced book. There is much of interest, but 
in comparison with other recent textbooks, it is disappointing 
and of insufficient depth. This may be related to the very Jarge 
number ofcontributors who have obviously each been allocated 
a small number of pages to cover their subject and who have 
in consequence been compelled to be superficial. Overall, this 
has resulted in repetition of the basic principles which underlie 
the treatment of trauma. 

J. I. P. JAMES 


A Primer of Water, Electrolyte and Acid-Base Syndromes 
Emanuel Goldberger, New York. Fifth edition. 195 x 135 mm. 
Pp. 604 4- xi. Illustrated. 1975. London: Kimpton. £6. 


THIS book first appeared in 1959 and since then has run to flve 
editions and been translated into four languages. This in itself 
speaks for its obvious appeal and popularity. 

The book is written by a physician and contains a wealth of 
material. It begins by considering principles underlying body 
water and electrolyte distribution, and this is followed by a 
discussion of water and sodium syndromes. Discussion of 
acid—base balance is very full, taking up almost half the book. 
This is excellent in content but perhaps rather wide in scope 
for surgeons seeking a short review of the subject in relation 
to their experiences. The subsequent chapters on calcium, 
phosphorus and magnesium are a model of clarity. 

The final part of the book deals with principles of fluid 
therapy including parenteral nutrition. This also is clear, 
concise and very helpful in the clinical situation. Unfortunately, 
the use of fat preparations is not really discussed owing, of 
course, to their not being available for use in the United States. 
There follows a final informative chapter on peritoneal dialysis, 
and in conclusion useful appendixes on calculations of fluid 
and electrolyte shifts. 

The book is designed more for the physician than the surgeon 
although, of course, in the management of the critically ill 
patient the dividing line is very narrow. From a European point 
of view one must criticize the fact that SI units are not used, but 
this is in keeping with American practice. Having been brought 
up in the older terminology, the reviewer was thankful for this 
omission, which will have to be corrected if the book is to 
continue to be sold in Europe. 

In conclusion, this book is very well written and produced 
and a pleasure to read. It is highly recommended for those 
especially interested in metabolic problems, but it must compete 
with shorter texts of specific relevance to surgeons. 

W. F. WALKER 


Respiratory Research in the People's Republic of China 
Frederik F. Kao. 230 x 145 mm. Pp. 141 4- xil. Illustrated. 1973. 
Bethesda, Md: DHEW. $1.75. 


Tuis is a strange book covering a wide span of medical topics 
and ranging from valuable and unique observations to a 
dreary catalogue of pills and potions from Chinese traditional 
herbal medicine. Dr Kao is well qualified to write such a book. 
He was a medical student in West China Union University and 
is now a distinguished Professor of Physiology in New York. 
He writes on the basis of two extended visits to China during 
which he clearly gleaned much information. 

To the reviewer, the most interesting parts of the book are 
those which deal with general issues: the historical background 
of Chinese medicine, the history and fate of the Chinese medical 
journals, medical education before, during and after the great 
proletarian Cultural Revolution and an account of certain 
institutions which the visiting Western doctor may expect to 
see. Dr Kao clearly explains how Mao Tse Tung's directives 
have moulded Chinese medicine and health care, with the 
emphasis on the rural areas, preventive medicine, the blending 
of traditional and Western medicine and the unceasing fight 
against the ivory tower. He gives the current criteria for 
selection of medical students and the curriculum of the 3-year 
course. 

The.great emphasis of Chinese medicine, both Western and 
traditional, is currently on public health and on bringing 
medicine to the peasants. Respiratory physiological research 
clearly does not enjoy a high priority, and Dr Kao’s account of 
basic respiratory research since 1949 does not make very 
inspiring reading. A typical study which he describes is the 
measurement of vital capacity in 6000 healthy students, which 
has revealed that, in this respect, the Chinese are little different 
from Westerners. Research into the control of breathing seems 
to be more enterprising, but perhaps this reflects Dr Kao's own 
interests. The Shanghai Physiological Institute supports 
research into only one aspect of respiration—high altitude 
physiology. This may have practical application in some of the 
border areas. 
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In the clinical field it is clear that chronic bronchitis, 
emphysema, asthma and lung cancer are major problems. 
Most research activity seems to be directed towards exploring 
the use of herbal remedies, acupuncture, cupping and other 
techniques of Chinese traditional medicine. It is utterly 
impossible to judge what results are being obtained. The 
controlled trial is either unknown or ignored, and the style of 
report is to say that such-and-such a remedy was tried and 
so many per cent of the patients improved. 

For its general information this book is strongly recom- 
mended. For any doctor visiting China it is essential reading, 
and the reviewer wishes that it had been available before his 
own visit. For those with a special interest in respiration, they 
will probably be disappointed in the relevant sections. 
Perhaps the most fascinating aspect is a glimpse of what looks 
remarkably like the inspiration for many of the actual and 
proposed administrative developments in British medicine. 
Here we see in full flower the joint staff consultative group, the 
community health council, commissioned research and total 
direction of the work of all medical staff. 

J. F. NUNN 


Neoplastic Development 2 
Leslie Foulds. 230X160 mm. Pp. 729-- xlv. 1975. London: 
Academic. £16°80. 


One of the problems which besets the application of basic 
research in cancer to the clinical circumstance is that few 
people have the work capacity, quite apart from the intellectual 
breadth, to encompass these two aspects of oncological study. 
Leslie Foulds's book, the second and final volume of what is in 
effect a distillation of his life's study, reveals a remarkable mind 
capable of 'effecting the synthesis of bench and hospital 
department. 

In volume 1 he elaborated the concept that cancer is a 
gradual developmental process rather than an abrupt transition 
from a normal to a neoplastic cell. Volume 2 begins by 
recapitulating the author's generalized theory of neoplasia as a 
process of sequential change extending over a prolonged period 
of time. In the succeeding chapters tumours of various organ 
systems are considered in detail: skin, uterine cervix, urinary 
tract, liver, respiratory tract, endocrine organs and breast. Two 
further chapters deal respectively with neoplasia of obscure 
pathogenesis and with virus tumours. 

Each chapter describes the aetiology and course of the 
relevant tumours in man and, where necessary to the argument, 
in the experimental animal. The author applies his general 
hypothesis throughout without unreasonably pressing his case. 
There is an enormous wealth of information and an extensive 
bibliography, but balanced argument combined with lucid 
style and the occasional nice touch of humour make for easy 
reading. The reader's task is further helped by a succinct 
summary and discussion at the end of each chapter. 

This book can be read with profit and pleasure from cover to 
cover by all concerned with the cancer problem, and this done it 
will remain a valuable source of reference. 

G. WESTBURY 


General Urology 
Donald R. Smith. Eighth edition. 260 x 180 mm. Pp. 492. 
Illustrated. 1975. Los Altos, Calif.: Lange. $10.50. 


By now Dr Smith's textbook is too well known on both sides 
of the Atlantic to need an introduction. It remains an excellent, 
comprehensive, well-illustrated and up-to-date textbook which 
will suit the registrar who needs to brush up for the FRCS as 
well as the medical student who wants a more thorough treat- 
ment of the subject than he will get from most British books. 
For the young surgeon in training in Britain there are, here and 
there, instances in which North American practice differs 
sharply from that which obtains in this country—perhaps their 
treatment of cancer of the prostate and the testis, and the 
currently unshakeable belief in distal urethral stenosis should 
be received with a measure of scepticism—but the general 
standard of the book continues to be very high, thanks to 
constant revision, and the illustrations, as ever, are apt, well 
selected and often of outstanding artistic merit. 

J. P. BLANDY 
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Surgical Treatment of Congenital Heart Disease 
Grady L. Hailman and Denton A. Cooley, Second edition. 270 = 
215 mm. London: Kimpton. £10-20. 


AT first sight it might appear that a book as slim as this which 
claims to cover the whole of the surgical treatment of con- 
genital heart disease, including a note on perfusion and 
dealing with the anatomy, history, embryology, diagnosis, 
indications for operation, operations, operative techniques and 
complications, would just not be possible. In addition to all 
this, the book contains sections giving some of the quite 
remarkable results from the Texas Heart Institute. 

Accordingly, I started to read this book closely to see what 
had been left out. In doing so | was reminded of my first 
introduction to Denton Cooley's surgical philosophy when 1 
joined Baylor University as a surgical resident in 1957. At that 
time cardiac surgery was scarcely established as a routine 
outside the United States and was a procedure which required 
a great deal of organization. Each patient usually occupied à 
surgical group for a long day, often with disastrous results. 
After a hard morning's work at Baylor University an atrial 
septal defect had been closed, a ventricular aneurysm resected 
or some other open heart procedure completed, all apparently 
without effort. I resolved at that time to find out what was the 
formula for success. All that was different from what I had 
known before was that every movement was confined to that 
which was absolutely essential and direct to the objective. 
There were no frills, no unnecessary details and no inessential 
components to the procedure. This book pursues exactly the 
same philosophy, There is no wasted sentence, no waffle, no 
pleasantries, just plain, straightforward, factual, yet well- 
written and interesting text. Its readership will extend far 
beyond that of cardiac surgeons and cardiologists. Any 
medical student who is experiencing the difficulties which | 
can remember only too clearly of sorting out the various 
congenital deformities will find this book invaluable. It is a 
pity that it costs £10-20. 

The only area which is not dealt with fully is the work of 
Donald Ross and his colleagues, with their use of homograft 
ducts and valves which are valuable as conduits in various 
complex congenital situations. 

It should be noted that the majority of references are from 
the far side of the Atlantic, as is usual in a text from an 
American author, although Cooley's own experiences as a 
surgical registrar at the Brompton Hospital with Lord Brock 
are revealed in some of the historical sections. 

The illustrations are not particularly attractive but are 
remarkably comprehensive. No cardiac surgical trainee should 
be ignorant of them, Grady Hallman and Denton Cooley 
should be congratulated for producing such a sound and 
radical new edition. 

DONALD B. LONGMORE 


Chemotherapy of Urogenital Tumours 
Gerald P. Murphy and Arnold Mittelman. 230 « 150 mm. Pp. 
268 + xiii. Ilustrated. 1975. Springfield ill.: Thomas. $24.50. 


Most surgeons are sadly ignorant of the complexities of the 
chemotherapy of tumours, and combine that ignorance with a 
healthy scepticism. We are all conscious of our surgical 
impotence in the face of disseminated malignant disease, yet 
our experience of chemotherapy is too often disappointing; the 
‘favourable response’ reported by enthusiasts. even when 
scientifically measurable, proves to be of little benefit to the 
patient, bringing only partial and temporary relief from the 
tumour symptoms at the cost of the toxic effects of the drugs 
themselves. Nevertheless, in some tumours the effects can be 
dramatic and apparently lasting, as in nephroblastomas and 
rhabdomyosarcomas of childhood, and all surgical specialists 
need to be brought up to date on the present possibilities of 
chemotherapy for the tumours which we must treat if we are 
not to abdicate our control of the overall management of our 
patients. The current vogue for a team approach to oncology 
can only be effective if all the members, particularly the surgeon 
who is usually responsible for the diagnosis and initial treat- 
ment, understand the potentialities of each modality- 
surgical operation. radiotherapy and chemotherapy. 
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Accordingly, there is an urgent need for short monographs 
for each regional speciality, setting out in an easily intelligible 
fashion the up-to-date results which have been obtained by 
chemotherapy In the urological field this difficult task has 
been undertaken by G. P. Murphy and A. Mittelman, Director 
and Cancer Research Surgeon at the Roswell Park Memorial 
Institute, Buffalo, New York, with additional contributions by 
S. K. Carter and M. S. Soloway, the latter a urologist with 
research interests in Cleveland. They review the experience of 
many workers with various drugs in each of the standard 
tumours of the genito-urtnary tract, and inevitably much of the 
text consists of abstracts of papers published during the past 
ien years. In many instances it is not yet possible to present a 
synthesis of chemotherapeutic knowledge, and in the com- 
monest tumours, for instance, carcinoma of the bladder, there 
is little of substance to report. Curiously enough, nephro- 
blastoma, where such remarkable results have been achieved, 
receives less attention in this book than neuroblastoma which 
still defies our attempts to suppress it, but clearly neither of 
these tumours is of major importance to the majority of 
urologists, who will find more of interest in the useful reviews 
of the treatment of prostatic and testicular neoplasms. Much 
space is devoted to the description and the protocols of trials 
now in progress and the criteria by which remission or 
deterioration can be measured; these details will be of great 
value to anyone proposing to set up a trial but are perhaps of 
less general concern, The theoretical background to chemo- 
therapy is not discussed at anv length; in many respects 
knowledge of this background is still lacking, but some 
information could have made it interesting reading. The 
introduction states that it is now possible to ‘speak of molecular 
biology and cancer chemotherapy in one coherent breath =- 
we would like to have heard someone try! 

D. INNES WILLIAMS 


Principles of Resuscitation 

Stanley Feldman and Harold Ellis. Second Edition. 220 « 140 
mm. Pp. 143, with 40 illustrations. 1975. Oxford: Blackwell. 
£325. 


Tris is a straightforward practical paperback on the immediate 
management of hvpoxaemia and cardiac arrest due to the 
commoner causes, Although there is a goad account of the 
treatment of drowning, carbon monoxide poisoning is not 
mentioned. The book is short and concise and will be valuable 
to medical students, younger doctors and specialized nursing 
staff. Surgical and anaesthetic trainees would need à more 
comprehensive and up-to-date guide, as this one lacks sufficient 
discussion of such essentials as the advantages of various types 
of face mask or cuffed tracheostomy tube and, particularly, the 
actual management of ventilators. 

MARTIN BIRNSTINGL 


Gastric Surgery, Surgical Forum 
Edited Sir Rodney Smith, London. 210 x 135 mm. Pp. 168 ix. 
1975. London: Butterworths, £4-35. 


THERE have been so many books on gastric surgery recently that 
any new one has to be very good to be welcomed. This one has 
the merit of including a section on gastric cancer, the other three 
sections being concerned with the aetiology of peptic ulcer, its 
surgical treatment and the consequences of surgery. The 
different surgeons who prepared each chapter join in making 
comments on the other contributions—a format which would 
have been more entertaining and instructive if they were not 
so obviously keen to be complimentary about each other! 
Much of the material on peptic ulcer is already well known and 
has been chewed over many times before, and it is sad that so 
little attention is given to the newest topics such as proximal 
gastric vagotomy. 

The standard of production is no credit at all to British 
publishing and some of the writing is of limited quality. 

in summary, this book is of some value as a revision for 
those with some £4 to spare. Otherwise, the welcome is 
regretfully lukewarm. 

ALAN G. COX 
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normal clotting mechanisms have been reported. 


Pyopen- by infusion or injection 


Further information is available on request. 
Pyopen* (carbenicillin sodium B.P.) is a British product originated by 
*regd. 


o 
Beecham Research Laboratories, Brentford, England. 





New K-Flex 
post-operative ostomy bags. 





You probably already use odour- 
proof bags with karaya rings, to help 
ostomy patients over the difficult 
post-operative period. 

Now K-Flex offers a radical advance 
in post-operative care. 

A unique karaya seal which prevents 
leaks, and resists breakdown. 

The flexible K-Flex seal fits snugly 
yet gently around the stoma, 
preventing leakage and the consequent 
extra work this entails. 

Drainable K-Flex bags can usually 
be worn for 4 to 5 days before 
changing- sometimes even longer 


K-FLEX 


Technical superiorit y 
* protects patient morale 
* avoids nursing problems 
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Classified Advertisements 
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at a cost of £20-00 per insertion. Closing date for the receipt of classified advertisements is the 10th of 
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£500 ono designated University Hospital and the 
post is recognised for FRCS. 
Box No, S21 Application forms available from and 
Hexagon Publishing Co. Ltd, | returnable to, The Personnel Officer, 
10S Street Central Middlesex Hospital, Acton Lane, 
puncto e en London NW107NS. Telephone01-965-5733, 
St. Albans, Herts. AL3 SEG, Extension 615. 
| | Closing date 28th June, 1976. 
i 


SI WAC te na eB HAAS END NB mama rama an taa oi d y RV RA PUSH Meer P mmm AHL BHAA, J 
ATEAN NAAN eini tev rrr amar at AAAA AAAA A A A sma? 





BURNS including Thermal Injury 


The Journal of the International Society for Burn Injuries 
Editor, J. E. LAING, FRCS 





To counter the high mortality and morbidity caused by burn injuries needs the teamwork of 
a wide range of specialists: treatment of the patient can involve plastic, paediatric and 
orthopaedic surgeons, biologists, immunologists and bacte sriologists, while the rehabilitation 
of the patient can need the efforts of occupational t therapists, physiothe rapists, psychiatrists 
and social workers. This new journal is published to foster the exchange of information 
amongst all those engaged in preventing and minimizing the effects of burn injuries. 
BURNS is sponsored by the International Society for Burn Injuries, whose aims are to 
transcend national boundaries in improving the prevention and care of burns by education, 
research, practical advice and assistance, and the encouragement of cooperation between 
all countries and all specialists. 
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of acute pancreatitis 
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..there’s a brighter side to colostomy 


Stoma care may be straight forward in hospital, particularly with an 
advanced post-operative bag like new Coloplast K-Flex, with the 
unique resilient seal. But how will a new colostomy patient cope 
when he goes home? 

The Coloplast Comfort range of colostomy bags can brighten 
patients lives. They are technically superior with a newly developed 
adhesive which minimises skin problems and bag leakage. 
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on the understanding that they are contributed to 
this journal only, and that articles and their illustra- 
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PRESENTATION OF STATISTICS 
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REFERENCES 
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“It is concluded that maintenance treatment of ulcerative colitis 
with sulphasalazine (salazopyrin) should be continued 


indefinitely unless contraindicated by side effects. 


The results of the above controlled trial carried 
out at the Nuffield Department of Clinical 
Medicine, Radcliffe Infirmary, Oxford are all the 
more welcome as earlier trials of cortisone’ and 
prednisone’ at standard dosages have shown them 
to be ineffective in reducing the number of 
recurrences of ulcerative colitis. 

“Fortunately, Sulphasalazine tablets, 0.5 grams 
4 times a day will prevent relapses in the majority 
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of patients with colitis, and only a few patients 
cannot tolerate this relatively small dose, which 
can be continued indefinitely since we do not know 
when, if ever, it can be safely stopped"'.' 

Salazopyrin (sulphasalazine) is available as the 
plain o.s5g. tablet, o.5g. EN-tab and as an o.sg. 
suppository. Literature and detailed information 
on Salazopyrin are available on request. 


p merecen nne ——— 
| VA striking difference in the relapse rate". | 


ip iepaticntawheTecaved | aaa | 
dummy tablets had more than four i | 
times the relapse rate of those 
receiving sulphasalazine’’.! 
(Salazopyrin). 


Salazopyrin is a registered trade mark. 





Further information on request from = 
Pharmacia (Great Britain) Ltd. 
Paramount House, 

75 Uxbridge Road, 

London Ws 555. 

Telephone: 01-579 0102/7 


—— PP 3 [^ 7 x i 





i Both groups of patients had been 
$ $ satisfactorily maintained for 1-5 years 
f on Salazopyrin prior to the study, in 
which they took Salazopyrin or 
placebo for 6 months. 


; Remission | 
| maintained | 


1. ut (1973214 923 —- 926 
| 2. Brit. med, J. (1959) 1 387 — 394 
Welapsed | 3. Lancet (1965)1 188 — 189 
; 4. General Practitioner (1972) April 7 put 





Pharmacia 





viii 


Br. J. Surg. Vol. 63; July 1976 





The British Journal of Surgery 


Vol. 63 : No. 7 : July 1976 





Ascorbic acid levels in stored blood and in patients 
undergoing surgery after blood transfusion 


F. P. McGINN AND JUDITH C. 


SUMMARY 

Blood was obtained from 11 healthy volunteers, mixed 
with two standard types of anticoagulant used in blood 
transfusion centres and stored for 21-28 days at 4 C. 
Leucocyte ascorbic acid (LAA) fell to deficient levels 
after 7 days in all cases. There were no corresponding 
changes in plasma ascorbic acid (PAA) levels. LAA and 
PAA were measured before, during and after surgery in 
5 control patients who underwent definitive operations 
for benign peptic ulceration and in 4 patients under- 
going surgery for bleeding peptic ulceration. The average 
amount of blood administered to the latter group was 
10 units. There was a fall in LAA and PAA in both 
groups of patients after operation. This fall had returned 
to normal by 7 days in the controls, but the LAA 
remained at a deficient level at 7 days in the patients 
who had bled. 

Deficient ascorbic acid in stored blood may contribute 
to low leucocyte ascorbic acid levels in patients after 
blood transfusion and may contribute to the increased 
complication rate when surgery is undertaken in these 
patients. 


PATIENTS with peptic ulceration have low ascorbic 
acid levels (Cohen, 1967; Dymock et al., 1967). It has 
recently been noted that patients undergoing surgery 
for bleeding peptic ulcers tend to have an increased 
incidence of wound dehiscence, wound sepsis, later 
incisional hernia, anastomotic leak and re-bleeding 
(McGinn, 1976). All these complications may be due 
to a deficiency in ascorbic acid. 

There is no information currently available con- 
cerning the fate of ascorbic acid in stored blood, and 
therefore the possibility exists that patients with 
upper gastro-intestinal haemorrhage, perhaps with 
existing low ascorbic acid levels, are being transfused 
with blood deficient in ascorbic acid, thus exacer- 
bating an ascorbic acid deficiency and perhaps 
explaining the increased complication rate. It was 
decided to investigate these possibilities. 






Patients and methods 
Eleven praus E | 
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was collected aseptically in blood tranfusion bags 
(Fenwal Blood Pack Units, Travenol Laboratories 
Ltd) into which anticoagulant fluid had already been 
introduced by the manufacturer. In 5 cases 425 ml oF 
blood were taken and added to 75 ml of anticoagulant: 
the collection was stopped when the bag weighec 
500 g. This was the standard method of obtain 
blood from donors. In the other 6 collections | 
amounts of blood and anticoagulant were reduced ^ 
75 per cent and the collection was terminated at 125 g. 
Acid citrate dextrose anticoagulant solution, for mula 
A, was used for 7 blood collections and the more 
recent citrate phosphate dextrose anticoagulant in 
the other 4. The latter anticoagulant mixture has 
been introduced so that blood may be stored for 
4 weeks rather than the recommended 3 weeks with 
acid citrate dextrose. 

Leucocyte and plasma ascorbic acid levels (LAA 
and PAA) were then estimated according to the 
method of Denson and Bowers (1961) on smal 
samples of each blood storage bag at 1, 3, 7, 14 and 
21 days with acid citrate dextrose and : also at 2 8 days 
with citrate phosphate dextrose anticoagulant. Sam ples 
were obtained using full asceptic precautions from 
one of the outlet tubes on the storage bag. Bags were 
stored in a refrigerator at a constant temperature of 
4 'C. White cell count estimations were also performed 
so that any change in LAA level could be comparec 
with the current white cell population of the sampie. 

In addition, venous blood samples were taken from 
consecutive patients undergoing surgery for peptic 
ulceration, under the care of two surgical teams at the 
Southampton General Hospital, during February and 
March 1975. In the case of elective surgery, blood was 
taken several hours preoperatively and subsequently 
on the first, third and seventh postoperative davs. 
Similar samples were obtained from patients under- 
going emergency surgery for bleeding peptic ulcers 
who had been transfused at least 8 units of whole 
blood before operation, except that the first sample 
was usually taken by the anaesthetist during the 
operation. Ten ml of blood were removed and the 
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Fig. 2. Ascorbic acid levels in leucocytes and plasma of 
patients before and after peptic ulcer surgery. , After 
blood transfusion; — — — , no blood transfusion. 





LAA and PAA levels estimated using the method of 
Denson and Bowers (1991). 


Results 

The normal range of ascorbic acid levels in our 
laboratory is: LAA, 14:50-37-29 ug/10* WBC (mean 
22:31 + 6:21 s.d.); PAA, 0:5-2:23 mg per cent (mean 
1:34 + 0-64 s.d.). 
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Stored blood 

The results from the stored blood samples are shown in 
Fig. 1. In every sample of blood the LAA fell with 
time and this fall was almost 50 per cent in each 
sample in the first 7 days. The mean LAA level of the 
11 samples on the day when blood was taken (day 0) 
was 23°7+ 2:5 (s.e.) ug/10* WBC, on day 7 it had 
fallen to 13:5 €: 1:3 ug/10° WBC and by day 28 was 
9-4 x 2-5 ug/10* WBC. The levels from day 7 onwards 
were significantly different from those on day 0 
(P « 0-01). 

There was no significant change of PAA levels with 
storage. At day 0 the mean PAA level was 1:201: 0:16 
mg per cent, at day 7 this was 1-00 + 0:12 mg per cent 
and at 28 days 0-98 + 0-13 mg per cent. 

There was a fall in absolute white cell count level 
from a mean on day 0 of 2251x019 x 10?/mm?, to 
1:73 £0:4x 10?/mm? at day 7 and to 1-65 + 0:20 x 
10°/mm? at day 28. This fall was significant on days 
7 and 14 (P<0-05), but was not significant at days 
21 and 28. 


Patients 
Five patients (4 males and 1 female) undergoing 
elective peptic ulcer surgery acted as controls. Their 
ages ranged from 37 to 68 years (mean 52). Two 
patients underwent partial gastrectomy and 3 had 
a vagotomy (1 vagotomy and pyloroplasty, 2 highly 
selective vagotomy without pyloroplasty). 

Four patients (all males) underwent emergency 


surgery for bleeding peptic ulceration over the same . - 


period. Their ages ranged from 33 to 66 years (mean 
49). Polya partial gastrectomy was performed in 
2 patients and vagotomy and pyloroplasty with 
under-running of the ulcer was the operation used in 
the other 2. . 

The preoperative mean LAA level of the patients 
undergoing elective surgery was 14:43+3-1 ug/108 
WBC, while the operative levels of the patients under- 
going surgery for haemorrhage was 16:99 + 10-6 ug/109 
WEC (Fig. 2). On days 1 and 3 the control LAA levels 
were 7-8 1-5 and 9-6 0:6 ug/10* WBC respectively. 
The corresponding values in the patients who had had 
a haemorrhage were 9-14: 1-8 and 9-42 t 1-6 ug/10* 
WBC. There was no significant difference between 
these results on any day (P» 0:9). On the seventh 
postoperative day the control LAA level was 19-71 + 
3:2 ug/10® WBC, while the corresponding value after 
surgery for haemorrhage was 8:12 t 1:1 ug/10* WBC. 
This difference was significant (t = 3:47, P « 0-05). 

Levels of PAA showed a slight fall in both groups 
of patients after surgery, but there was no difference 
between the patients having elective surgery and those 
undergoing emergency operations for haemorrhage 
(Fig. 2). 

The average number of units of blood transfused to 
the emergency patients before operation was 10. 


Discussion 

The amount of vitamin C in transfused blood seems 
to have attracted little attention in the past. There are 
no references to its changes with storage in standard 


texts on blood transfusion (Delaney and Garratty, 
1969; Mollison, 1972). 

The present investigation has shown that the 
amount of ascorbic acid in white blood cells fell with 
time, and that blood contained approximately half 
its usual amount of LAA if stored for longer than 
7 days. The ascorbic acid did not move out of the cells 
into the plasma because the PAA level did not change. 
It has previously been shown that although there is a 
loss of all bactericidal activity in the polymorpho- 
nuclear neutrophils in stored blood after 4 days’ 
storage, there are morphologically normal lympho- 
cytes present at 21 days (McCullough et al., 1969). 

A deficiency of ascorbic acid in transfused blood 
may be of little importance in many cases. In surgical 
patients, however, it has been shown that wound 
dehiscence is particularly prone to occur with deficient 
ascorbic acid levels (Crandon et al., 1961), even if they 
are above the scorbutic range (i.e. when the LAA is 
below approximately 5 u.g/10* WBC). In some cases 
there may be a pre-existing deficiency of ascorbic acid 
before surgery is undertaken, such as in peptic 
ulceration (Cohen and Duncan, 1967; Dymock et al., 
1967) and in patients with gastro-intestinal haemor- 
rhage (Russell et al., 1968). In particular, aspirin is a 
known ascorbic acid tissue desaturator (Loh et al., 
1974), and it has been suggested that subclinical 
scurvy may be responsible for haemorrhage after 

. aspirin ingestion (Coffey and Wilson, 1975). 

. There is evidence that surgical operations (Shukla, 
1969) and myocardial infarction (Hume et al., 1972) 
are associated with a fall in LAA level. In most 
instances it seems that the level returns to the pre- 
operative or pre-infarction level within a few days. In 
addition, it is known that the white blood cells are 
responsible both for storage and transport of ascorbic 
acid in man (Rolfe, 1974), and it is conceivable that a 
substantial haemorrhage may significantly deplete the 
total body vitamin C, despite the large store of 
leucocytes in the bone marrow. 

The present study suggests that patients who have 
suffered blood loss and undergone transfusion before 
surgery have a prolonged fall in LAA levels. This 
observation, even although made on a small number 

‘of patients, is consistent with earlier observations 
on the increased tendency of patients who have been 
transfused to develop wound healing and re-bleeding 
complications (McGinn, 1976) and that stored blood 
shows deficient levels of LAA after 7 days. 

We are presently involved in planning a more 
detailed study of similar patients and also hope to 
include other groups of patients who have often 
received large blood transfusions at or just before 
surgical operations, such as patients undergoing 
major cardiovascular surgery. Although the solution 
for the group of patients undergoing surgery for 
bleeding would seem to be the administration of large 
amounts of ascorbic acid, it remains to be shown 
whether this will be effective. Shukla (1969) has 
reported that the administration of 500 mg ascorbic 
acid daily was insufficient to prevent a decline in 
plasma and urine levels of ascorbic acid after surgery. 
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Earlier operative intervention for haemorrhage or the 
transfusion of fresh blood in all cases would be 
alternative measures. 
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Perfusion in the experimental preservation 


of the rat heart 


L. S. AGRAWAL, I. L. ROSENBERG AND G. R. GILES* 


SUMMARY 

Rat hearts have been preserved for 24 hours using four 
different preservation solutions. The results suggest 
that the best preservation fluid is Tyrode’s solution 
with Ficoll 5 per cent. A comparison of simple cooling of 
the heart and perfusion, either continuous or intermittent, 
has shown that intermittent perfusion of the heart for 
2 minutes every 6 hours gives the highest rate of 24- 
hour preservation. 


IT is still not clear whether preservation of an organ is 
best achieved by perfusion of the organ with solutions 
of an extracellular type (Belzer et al., 1967; Johnson, 
1972) or by simple cooling after flushing with solutions 
of intracellular composition (Collins et al., 1969). On 
the one hand, perfusion probably provides sufficient 
substrate for the low levels of metabolic activity likely 
under hypothermic conditions and has the added 
advantage of removing and diluting accumulated 
tissue metabolites. On the other hand, the method of 
cooling and preservation with solutions resembling 
cell composition attempts to preserve intracellular 
conditions more exactly but does not remove tissue 
metabolites. It is therefore of some interest to deter- 
mine whether a combination of perfusion with an 
intracellular type solution has an improved effect. 

In this study the rat heart has been used in a 
preservation model previously reported by Calman 
and Bell (1972). Four types of perfusate have been 
studied. The hearts have been simply flushed and 
cooled or have been perfused with the solution under 
investigation. The aim of the study was to determine 
whether the rat hearts were best preserved by simple 
cooling, by continuous perfusion or by intermittent 
perfusion for short periods separated by variable 
periods of non-perfusion. 


Materials and methods 

All the experiments were conducted with adult 
colony-bred Wistar rats whose weight varied from 
250 to 300 g. 


Preparation of the donor 

The donor rat was anaesthetized with intraperitoneal 
Nembutal (6 mg/100 g). After opening the thoracic 
cavity and with the heart still beating, the animal was 
heparinized by injecting 1 mg sodium heparin into the 
superior vena cava. The abdominal aorta was incised 
and allowed to bleed freely into the peritoneal cavity. 
This blood was available for subsequent transfusion 
into the recipient animal. The donor heart dissection 
was carried out using the technique described by Ono 
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and Lindsey (1969). After ligation of the superior and 
inferior vena cava, the aorta and pulmonary artery 
were intubated with plastic cannulas (20-gauge 
Medicut). Finally, the heart was removed after tying 
the pulmonary veins and preserved according to the - 
protocol outlined below. 


Blood 
pressure 
— monitor 


Venous 
pressure 
monitor ~~. 





37°C 
-— saline 
solution 


Fig. 1. The cannulation of the rat aorta and vena cava 
enabling perfusion of the preserved heart through aortic and 
pulmonary artery cannulas. 


Preparation of the recipient 

After anaesthetizing the rat with Nembutal (6 mg/ 
100 g) intraperitoneally, a tracheostomy was per- 
formed. The abdomen was opened by a midline 
incision and the aorta and inferior vena cava were 
exposed by reflecting the intestines to the left side. 
The aorta and vena cava were cannulated using plastic 
cannulas (20-gauge Medicut) which were then tied in 
position. The animal was heparinized by the injection 
of 5 mg sodium heparin into the caval cannula. The 
cannulas were connected via three-way taps and 
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silastic tubing to the donor heart (Fig. 1) following the 
techniques of Calman and Bell (1972). The recipient's 
aorta was connected to the aortic cannula of the donor 
heart so as to perfuse the coronary vessels. The 
pulmonary artery cannula was connected so that 
contraction of the right ventricle forced blood into the 
recipient's vena cava. The side arm of the arterial 
stop-tap recorded the caval pressure of the recipient 
animal (Fig. 1). The aortic blood pressure of the 
recipient animal was maintained above 50 mm Hg, 
and where necessary, blood was infused via the caval 
three-way tap. The animals temperature was 
monitored by a rectal thermometer and was kept 
constant by warming with a 100-W light bulb. 

After revascularizing the donor heart in a warm 
saline bath, the efficacy of the preservation was 
judged by the ability of the heart to produce strong 
ventricular contractions for at least 10 minutes. An 
electrocardiogram was taken by suitably applied 
electrodes and the pressure measured from the caval 
tap to ensure adequate ventricular contractions. With 
careful management it proved possible to assess the 
viability of up to 10 donor hearts on each recipient 
animal preparation. 


Preservation techniques 

Immediately after removal the cannulas of the donor 
heart were filled with the preservation fluid under 
study. The hearts were then suspended in a bath of the 
preservation fluid by connecting the aortic cannula to 
the perfusing nipple (Fig. 2). Perfusion of the organ 
was performed by a Watson-Marlow pump which 
removed preservation fluid from the bath and pumped 
the fluid at a constant rate into the heart. The effluent 
from the heart was returned to the reservoir via the 
pulmonary artery cannula. The perfusion system was 
so constructed that up to 10 hearts could be perfused 
simultaneously. 

The pH of the preservation fluid was continuously 
monitored by a glass electrode and adjusted to pH 
7-2 by addition of sodium bicarbonate. The preserva- 
tion fluid in the reservoir was constantly agitated by a 
magnetic stirrer and oxygenated by passing oxygen 
through the fluid (Fig. 2). 

The preserved hearts were all perfused at 0-1 ml 
min^! g^! net weight. By use of an automatic timer, 
some groups of hearts were perfused initially and then 
intermittently over 24 hours. Each solution was tested 
in five groups of 10 rats each with different perfusion 
schedules : 

1. Initial perfusion for 2 minutes only. 

2. Perfusion every 6 hours for 2 minutes. 

3. Perfusion every 2 hours for 2 minutes. 

4. Perfusion hourly for 2 minutes. 

5. Continuous perfusion. 

The viability of the hearts was assessed after 24 
hours. 


Preservation fluids 

Four types of preservation fluid have been tested: 
1. ^K" solution (Table I). 
2. "K? solution with dextran substituted by human 


* 


Perfusion and rat heart preservatic 


n 





Organ chamber 





Fig. 2. Dr agrammatic representation of the preservation 
chamber enabling 10 hearts to be perfused a: the same tene, 


1-0 


e 
a 


e 
EN 


Fraction of hearts surviving 


e 
KS 








20h 
Preservation time 


14 
Fig. 3. Effect of preservation time on surviva: of the rat liar. 


Table 1: COMPOSITION OF 'K' SOLUTION® 


Sodium 
Potassiur 
Calcium 
Magnesium 
Chloride 
Phosphat: ; 
Glucose ig 
Insulin 100 ul! 
Dextran 350 Tu 
Buffered with 0-017 Tris to pH 7-5 at 5 C 
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plasma protein fraction (PPF) 4 per ceat (Serologica: 
Products Ltd). 

3. "K" solution, with dextran substituted by Fol 
5 per cent (Pharmacia Ltd). 

4. Tyrode's solution with Ficoll 5 per cent. 

The osmolality of all four solutions lay withir the 
range 285-300 mosmol. 





Results 


Initial perfusion only 
Three groups of 10 rats each were perused with 'K 
solution for 2 minutes after which they were susperziec 


ina bath of ‘K’ solution at 4 C for 14, 20 and 24 heure 
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Fig. 4. Results of a series of experiments showing the effect of different perfusion 
régimes with the four test solutions on 24-hour rat heart preservation. 


respectively. On revascularization after 14 hours all 
10 hearts contracted satisfactorily, compared with 6 
of the hearts stored for 20 hours (Fig. 3). However, 
none of the hearts was preserved after 24 hours. 

A further three groups of 10 rats each were perfused 
initially for 2 minutes via the aorta by *K" solution 
with PPF, Tyrode’s solution with 5 per cent Ficoll and 
'K' solution with 5 per cent Ficoll respectively and 
stored for 24 hours. Only one heart was successfully 
preserved in this manner using 'K' solution with PPF, 
compared with 5 hearts using Tyrode’s solution with 
Ficoll. The most successful preservation fluid in these 
experiments appeared to be 'K" solution with Ficoll, 
7 of the 10 preserved hearts showing satisfactory 
function (Fig. 4). 


Continuous perfusion 

Four groups of 10 rat hearts each were continuously 
perfused with the four solutions under examination. 
Preliminary studies showed that attempts to perfuse 
with flow rates greater than 0-! ml min! g^' were 
associated with extremely high perfusion pressures, 
whereas with lower flow rates the perfusion pressure 
did not exceed 50 mm Hg. In these studies the right 
atrium and ventricle were not vented by formal 
catheterization, but the main catheter was advanced 
into the right ventricle so as to aid drainage during 
perfusion. 

All the hearts continuously perfused gained weight 
and appeared oedematous prior to revascularization. 
Although 25 per cent of the hearts briefly contracted 
after revascularization, in no case did the ventricles 
continue to beat for more than 3 minutes (Fig. 4). 


Intermittent perfusion 
Three programmes of perfusion were used at a flow 


was tested. The results are summarized in Fig. 4. 

The effect of perfusing for 2 minutes every hour 
was clearly better than continuous perfusion, with 8 
of the 40 hearts tested producing satisfactory con- 
tractions. Of the four solutions tested, 40 per cent of 
the hearts were preserved with 'K' solution plus 
dextran (Fig. 4). 
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Seventeen of 40 hearts were preserved by perfusing 
the hearts for 2 minutes every 2 hours (Fig. 4). Best 
results were obtained with Tyrode’s solution and 
Ficoll (50 per cent success) and with ‘K’ solution and 
PPF (60 per cent success). 

Hearts perfused for 2 minutes at 6-hourly intervals 
were not successfully preserved with ‘K` solution and 
dextran or with ‘K’ solution plus PPF (30 per cent 
success). However, 80 per cent of the hearts were 
successfully resuscitated after preservation with 
Tyrode's solution with Ficoll and all with ‘K’ solution 
and Ficoll (Fig. 4). 


Discussion 

Preservation of the rat heart has been extensively 
investigated by Calman and Bell (1972), They 
reported a convenient experimental model which 
enables detailed studies of preservation fluid con- 
stituents and conditions. Though the preserved heart 
does not function for long, the presence of strong 
contractions for 10 minutes after revascularization has 
been shown to be closely related to persistent function 
after transplantation (Calman and Bell, 1972). Each 
recipient animal may be used to test 5-10 hearts after 
preservation. In this study the technique has been used 
for testing four types of preservation fluid and the 
effectiveness of certain conditions of organ perfusion 
on survival. 

The effect of preservation time on survival is well 
shown. All the hearts stored by initial perfusion with 
the preservation fluid, "K" solution, will survive for 
14 hours, compared with 60 per cent of the hearts 
stored for 20 hours. Although 'K' solution was 
clearly the best solution tested by Calman and Bell 
(1972) it did not prove possible to preserve any heart 
for 24 hours using this fluid. However, simple cooling 
for 24 hours was successful in 50 per cent of the hearts 
using Tyrode's solution with Ficoll and in 60 per cent 
of the hearts where the dextran used in ‘K` solution 
had been replaced by Ficoll. 

It is not clear why an extracellular fluid such as 
Tvrode's solution should be better than ‘K? solution 
and it is tempting to relate its success to the substitu- 
tion of dextran by Ficoll. Morrison et al. (1951) have 


suggested that certain dextrans will produce allergic 
manifestations in rats, suggesting a hypersensitive 
state. Ficoll 70 is a synthetic polysaccharide which 
has been shown to be an adequate colloid osmotic 
agent in perfusion experiments using dextran- 
sensitive animals (Folkow et al., 1971). 

It is not surprising that continuous perfusion of the 
rat heart was associated with uniform failure because 
any organ of the rat is difficult to perfuse adequately. 
It is also true that with the exception of Tyrode's 
solution and Ficoll, the fluids under investigation 
were not designed for continuous perfusion. Inter- 
mittent perfusion at hourly and 2-hourly intervals was 
also unsuccessful and certainly no better than cooling 
after initial flushing only. It was only in the group of 
40 hearts preserved by intermittently flushing at 6- 
hourly intervals that an improvement in survival 
could be obtained. It seems likely that more frequent 
perfusion of the hearts produces endothelial damage 
of the cardiac arterioles and that this effect is mini- 
mized by perfusion at 6-hourly intervals. 

The reasonforimprovement insurvivalafter 6-hourly 
flushing is conjectural. There is some evidence that 
tissue metabolites accumulate within a stored organ 
even at low temperatures (Herrmann and Turcotte, 
1969) and that low levels of metabolic activity 
continue (Levy, 1959). There would seem to be much 
to be gained by removing these metabolites. This was 
achieved by Herrmann and Turcotte (1969) using a 
single passage of perfusion fluid through kidneys, the 
advantage of this system being that the metabolic 
constituents of the perfusate are never exhausted, but 
it is clearly wasteful. Calne et al. (1972) have shown 
that i: is possible to preserve canine kidneys for 24 
hours using a continuous low-flow (‘trickle’) of equal 
volumes of PPF and Collins's C4 solution through the 
organ. However, their studies suggested that this 
might not be adequate for parenchymal perfusion 
because of leakage through pericapsular arterioles. 
More recently they have reported successful liver 
preservation for 14-16 hours using a modified extra- 
cellular type perfusate administered intermittently at 
higher pressures as a 'squirt' of bolus of perfusate 
(Calne et al., 1973). The results of the present study 
would appear to confirm this approach and that 
intermittent flushing with an intracellular type of 
perfusate may have an added advantage over simple 
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cooling alone or continuous perfusion. It is presumed 
that tissue metabolites are removed and diluted asc 
that exhausted perfusate is replaced to allow low leve 
of metabolic activity on fresh substrate. Fup 
application will need to be directed to other exper 
mental models and more prolonged periods of 
preservation. 
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Bilateral nephrectomy prior to renal transplantation 
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SUMMARY 

Bilateral nephrectomy was performed in 53 patients on 
regular haemodialysis. The indications were pyelo- 
nephritis in 30, polycystic kidneys in 6, glomeruloneph- 
ritis in 7, uncontrollable hypertension in 9 and horseshoe 
kidney in I. In 87 per cent of cases the operation was 
carried out as a separate procedure prior to transplanta- 
tion. The mortality was 9 per cent and the postoperative 
complications included hypotension, clotting of arterio- 
venous shunts, pneumonia and subphrenic abscess. As a 
result of our experience we have revised our indications 
for bilateral nephrectomy which now are pyeloneph- 
ritis only when associated with persistent. bacteriuria 
or ureteric reflux, polycystic kidneys and uncontrollable 
hypertension. 


BILATERAL nephrectomy is commonly performed in 
preparation for renal transplantation. In some centres 
the operation is performed before the transplant 
procedure and in others at the same time as the trans- 
plant, 

Between 1968 and March 1975, 53 patients have 
undergone bilateral nephrectomy in the Western 
Infirmary Renal Unit and this study was undertaken 
to try to define the indications, the optimum timing 
of the procedure and the associated morbidity and 
mortality. 


Patients and methods 

The 53 patients were all potential renal transplant 
recipients on hospital or home dialysis in the West of 
Scotland. Twenty-seven were male and 26 female. 
The age range was 16-46 years with a mean age of 
31 years. Diagnosis of the underlying renal pathology 
was made on the basis of the history, intravenous uro- 
gram with nephrotomography and, in some patients, 
renal biopsy. 

In 30 patients with a clinical diagnosis of chronic 
pyelonephritis of whom 22 had associated ureteric 
reflux, nephrectomy was performed in an attempt to 
lessen the incidence of urinary infection following 
transplantation. Histological examination of the kid- 
neys following removal confirmed the diagnosis in 
27, but in 3 the lesion was found to be glomerulo- 
nephritis. In 9 patients, nephrectomy was required 
because of severe hypertension not controlled by a 
combination of fluid and sodium removal during 
haemodialysis and anti-hypertensive drugs. Of these 
9, the underlying pathology was glomerulonephritis in 
3, chronic pyelonephritis in 1 and Cushing's syndrome 
in 1, while in the remaining 4 the renal histology was 
typical of essential hypertension. The 6 patients with 


S12 


polycystic kidneys underwent nephrectomy because 
of the very large size of the organs and their liability 
to infection. Seven patients with glomerulonephritis 
had their kidneys removed at an early stage in the 
transplant programme before routine nephrectomy 
for glomerulonephritis was abandoned. The final 
patient had a horseshoe kidney associated with hydro- 
nephrosis which was removed because of the risk of 
infection. 

The pathological diagnosis of the kidneys removed 
is shown in Table L 


Table 1: PATHOLOGICAL DIAGNOSIS OF KIDNEYS 
REMOVED AT NEPHRECTOMY 


Pathology: Chronic pyelonephritis No. of cases: 28 


Glomerulonephritis 13 
Polycystic kidneys 6 
Nephrosclerosis * 5 
Horseshoe kidney ] 


* Four of these patients had essential hypertension 
while the fifth had Cushing's syndrome. 


Preoperative preparation 
A micturating cystogram was carried out in all cases 
before operation except in patients with malignant 
hypertension where the operation was performed as 
an emergency. 

Haemodialysis was carried out on the day before 
operation, and blood was transfused at this time if 
necessary to raise the haematocrit to 25 per cent. 


Operation 

Of the 53 nephrectomies, 7 were carried out at the 
time of renal transplantation and 45 at a separate 
operation in preparation for transplantation. The 
final patient with polycystic kidneys had one kidney 
removed before transplantation; the other kidney was 
removed 2 weeks after transplantation because of 
evidence of infection within it. 

Until recently a midline abdominal incision was 
used and the kidneys were approached transperi- 
toneally. The renal vessels were mobilized and ligated 
separately. Ureterectomy was carried out as indicated 
by the preoperative micturating cystogram. If vesico- 
ureteric reflux was present, the ureters were mobilized 
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and removed flush with the bladder. In 11 cases both 
ureters were removed; in 7 only the left and in 4 only 
the right was removed. If reflux was not present, the 
ureter was left in situ below the renal pelvis. The 3 
most recent operations have been carried out through 
bilateral loin incisions. 

In 5 of the patients one kidney had previously been 
removed. The indications had been pyelonephritis in 
2. tuberculosis in 2 and hydronephrosis in 1. Two 
other patients were found at operation to have a 
solitary kidney. Thus, in 7 of the 53 patients the 
operation consisted of unilateral rather than bilateral 
nephrectomy. 

In 15 patients splenectomy was performed electively 
at the time of nephrectomy. 


Postoperative care 

Blood pressure and central venous pressure were 
monitored frequently after operation, and intravenous 
saline and plasma were used as required to maintain 
the blood pressure. The few patients with hypotension 
refractory to plasma volume expansion were given 
angiotensin by intravenous infusion. 

Frequent inspection of arteriovenous shunts and 
fistulas was made to detect early signs of clotting, and 
declotting was carried out as required. 

Postoperative haemodialysis was carried out as 
indicated, usually on the second or third postopera- 
tive day. Regional heparinization was not used, but 
the dose of heparin given was less than usual and 
whole blood clotting times were monitored during the 
dialysis. 

Serum potassium was measured at the end of the 
operation and 12-hourly thereafter for 48 hours or 
more frequently if indicated by hyperkalaemia. Serum 
potassium was maintained below 7-0 mmol/l by using 
glucose and insulin, calcium resonium and haemo- 
dialysis as required. 


Results 


Mortality 

Five patients died as a result of the operation, a 
mortality of 9 per cent. Two of these patients had 
nephrectomy for malignant hypertension and died of 
pneumonia 2 and 9 weeks after surgery respectively, 
in both cases after a period of prolonged intractable 
hypotension. One patient had a combined bilateral 
nephrectomy and cadaveric renal transplant. She re- 
mained hypotensive, never regained consciousness 
and died 24 hours postoperatively. One patient died 
3 weeks postoperatively of myocardial infarction and 
gastro-intestinal haemorrhage. The final patient died 
of septicaemia | month after renal transplantation 
shortly after removal of his remaining polycystic 
kidney. This kidney was removed because of the 
presence of infection within it. 


Postoperative complications (Table H) 

Postoperative hypotension which required treatment 
occurred in 10 patients and was an important con- 
tributory factor to the death of 3 of them. In these 
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Table HH: COMPLICATIONS OF NEPHRECTOMY 
No. of 9^ og 


Complication patients 


Hypotension 10 19 
Infection 16 30 
Pneumonia 
Subphrenic abscess 
Bacteraemia 
Wound :nfection 
Acute cystitis 
Undetermined 
Vessel access clotting 8 i 
Shunt 
Fistula 
Misceilaneeus 4 
Gastro-intestinal bleeding 
Deep verous thrombosis 
Perforation of ileum 
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Table IH: INCIDENCE OF URINARY INFECTION 
AFTER TRANSPLANTATION 


Incidence of urinary infection 


—— 





——— 


"s of Episodes 
No. of patients of 
Diagnosis patients" at risk infectios? 
Nephrectomized, 9 (17) $3 1/13 
pyelonephritis 
Nephrectomazed, 4 (12) 33 1/27 
non-pyelonephritis 
Non-nephrectomized, $2 (38) 12 1/43 


non-pyeloaephritis 


* The figures in parentheses refer to the number of 
patients at risk in each group. 
+ Given as episodes of infection per patient months’ experienci. 





3 patients :he blood pressure could not be maintaime:i 
with adequate fluid volume replacement, and hyoe- 
tension persisted to the time of death. 

Postoperative infection occurred in 16 patients 33 
per cent) and was a major cause of morbidity, Eight 
patients developed pneumonia and 2 of these disc. 
Three patients required surgical drainage of a sebe 
phrenic abscess. In 2 patients who were pyrexial pcst- 
operatively, bacteraemia was confirmed by blood 
culture. There was one case of wound infection aad 
one of acu:e cystitis. The site of infection was rox 
determined in the remaining patient. 

In 8 patents (15 per cent) the vessel access tor 
haemodialysis clotted within 24 hours of bilatesa 
nephrectomy, in most cases related to hypotensicre 
Four of the clotting episodes occurred in exterra: 
shunts and 4 in arteriovenous fistulas. 

Miscellaneous complications consisted of upper 
gastro-intestinal bleeding in 2 patients, deep veno is 
thrombosis in one, and spontaneous perforation + 
the ileum in another which was repaired surgically I 
week after nephrectomy. 





Urinary trac? infection after renal transplantation 

Culture of mid-stream urine samples was carried owt 
at |-2-month intervals in the 29 patients who subse- 
quently recerved a renal transplant which functioned 
for at least 3 months. Seventeen of the 29 patients 
had chronic pyelonephritis, 8 had glomerulonephriti., 
2 had polycystic kidneys and 2 had nephroscleros::. 
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Urinary tract infection was diagnosed if more than 
100 000 bacteria were present per ml of urine. Tran- 
sient episodes of bacteriuria which occurred within 2 
weeks of the transplant operation have been ignored. 
The incidence of infection is shown in Table IMN., 

Nine of the 17 patients (53 per cent) with chronic 
pyelonephritis developed urinarv infection: a single 
episode in 3 patients and multiple episodes in 6. This 
represents one episode per 19 patient months. By 
comparison, 4 of the 12 patients (33 per cent) nephrec- 
tomized for other reasons developed urinary infection 
(in 2 single and in 2 multiple episodes), giving a figure 
of one episode per 27 patient months. These two 
groups were also compared with 38 non-pyeloneph- 
ritic patients who received renal transplants without 
previous bilateral nephrectomy. Twelve of them (32 
per cent) subsequently developed urinary infection: 
in 6 single and in 6 multiple episodes. This represents 
one episode per 40 patient months. 


Discussion 

From the results presented in this review, it is clear 
that bilateral nephrectomy is not an operation to be 
undertaken without good reason. The mortality (9 
per cent) and morbidity are high. Some workers 
report a lower mortality (Konnak et al., 1972: Mitchell 
et al., 1973), and it has been stated that even when the 
procedure is carried out as an emergency the morbidity 
is low (Lazarus et al., 1972), One of the reasons for 
our high morbidity may be the use of a transperitoneal 
approach to the kidneys through a midline incision. 
This may have resulted in more postoperative prob- 
lems than a posterior approach (Freed et al., 1970) 
and, in particular, may have been related to our high 
incidence of postoperative chest complications. 

Of the complications encountered, prolonged post- 
operative hypotension and pneumonia were the two 
most frequent and also the most dangerous. Hypo- 
tension predisposed to pneumonia owing to the delay 
in mobilization of the patient. Although hypotension 
might be expected in patients nephrectomized for 
intractable hypertension, it occurred in 7 patients 
with previously well-controlled blood pressure. Three 
of the 5 deaths could be attributed directly to refrac- 
tory hypotension. Clotting of shunts and fistulas was 
another common problem to which hypotension con- 
tributed, and this occurred in 15 per cent of patients. 

In addition to the risk of postoperative complica- 
tions, bilateral nephrectomy has three disadvantages, 
two practical and one theoretical. First, if the patient 
is still passing urine the loss of the kidneys increases 
the degree of fluid restriction required. Secondly, a 
lowering of the haemoglobin level has been observed 
following bilateral nephrectomy (Van Ypersele de 
Strihou and Stragier, 1969), and we have also noted 
lower haemoglobin levels in nephrectomized patients. 
A theoretical disadvantage is an increase in the likeli- 
hood of renal osteodystrophy owing to the removal 
of the site of conversion of 25-hydroxycholecalcifero! 
to 1,25-dihydroxycholecalciferol, the active metabolite 
(Boyle et al., 1972). However, the incidence of renal 
osteodystrophy is low in Glasgow and we have not 
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observed an increase in its incidence following bi- 
lateral nephrectomv. 

The high incidence of complications in the present 
series has led us to re-examine the indications for 
bilateral nephrectomy. There is no good reason for 
routinely removing glomerulonephritic kidnevs before 
transplantation and we abandoned our policy of doing 
so at an early stage. Rapidly progressive glomerulo- 
nephritis due to anti-glomerular basement membrane 
antibodies is a special case. Recurrence of this type of 
glomerulonephritis would appear to be less common 
if bilateral nephrectomy is performed followed by an 
interval of at least a few months in the anephric state 
before proceeding to transplantation. (Wilson and 
Dixon, 1973). 

Until recently we considered chronic pyelonephritis 
to be an indication for bilateral nephrectomy because 
of the risk of reactivation of intra-renal infection in 
the immunosuppressed transplant patient. There is 
not, however, good evidence to support this policy. 
Of 17 nephrectomized pyelonephritic patients, 9 (53 
per cent) developed at least one urinary infection 
following transplantation. This can be compared with 
an incidence of 75 per cent in the patients of Hamshere 
et al. (1974), none of whom was nephrectomized. 
Comparing the non-pyelonephritic (non-nephrecto- 
mized) patients, the incidence of post-transplant 
urinary infection was 32 per cent in our patients and 
53 per cent in those reported by Hamshere et al. 
Thus, within these two series the ratio of infection be- 
tween pyelonephritic and non-pyelonephritic patients 
was not significantly different, despite our policy of 
preliminary nephrectomy in the former group. The 
explanation for the higher overall incidence of infec- 
tion in the patients of Hamshere et al. is not apparent. 
Further evidence that bilateral nephrectomy does not 
influence the incidence of post-transplant urinary 
infection comes from a study by Ball et al. (1974), 
who found a similar incidence of infection in patients 
with and without previous nephrectomy. We would 
also agree with Hamshere et al. (1974) that post- 
transplant urinary infection is usually asymptomatic 
and not associated with deterioration in renal func- 
tion, even when the infection persists. We have now 
adopted the policy that bilateral nephrectomy in 
potential transplant recipients is performed only if 
there has been persistent bacteriuria during the 
previous year or if vesico-ureteric reflux is present, 
in which case ureterectomy is performed as well. 

In our experience, polycystic kidneys have usually 
required removal on the grounds of size and the 
presence of complications such as loin pain, intra- 
renal haemorrhage or infection. 

The existence in a small minority of regular dialysis 
patients of severe hypertension, which cannot be 
adequately controlled by dialysis or drugs but which 
responds dramatically to bilateral nephrectomy, is 
now well recognized (Donohue et al., 1971; Lazarus 
et al, 1972; Mahoney et al., 1972; Payne et al., 1973; 
Diethelm et al., 1975). However, there is a contrary 
view that hypertension can always be controlled by 
efficient haemodialysis, even in the presence of high 


plasma renin levels (Craswell et al., 1973). Our experi- 
ence, based on the 9 patients with uncontrollable 
hypertension who underwent bilateral nephrectomy, 
leads us to support the view that this procedure pro- 
duces a dramatic lowering of the blood pressure in 
selected patients and can be life-saving. We have 
found (Gleadle et al., 1969; Medina et al., 1972) that 
very high plasma renin or angiotensin I] levels are 
of value in predicting a good blood pressure response 
to nephrectomy, and this has also been the experience 
in other centres (Lazarus et al., 1972; Mahoney et al., 
1972). Estimates of the incidence of this uncontroi- 
lable form of hypertension vary and in our experience 
these patients constitute about 5 per cent of the 
dialysis population. 

Elective splenectomy was performed in 15 patients 
and there is no evidence that this added to the mor- 
bidity or mortality. There are three benefits which 
may result from splenectomy. First, it improves access 
to the left kidney when the anterior approach is used. 
Secondly, it has been suggested that it might decrease 
the incidence of rejection following transplantation 
(Starzl, 1964; Gleason and Murray, 1967). There is 
no clear evidence to support this suggestion, except 
possibly in the case of second transplants (Pierce and 
Hume, 1968). Thirdly, it has been shown that the 
incidence of azathioprine-induced leucopenia is higher 
in non-splenectomized patients compared with those 
splenectomized prior to transplantation (Woods et al., 
1971). The number of patients in our series is too 
small to discuss these points further. 

The timing of the bilateral nephrectomy requires 
comment. Only 7 of our 53 patients underwent neph- 
rectomy at the time of transplantation, as it has been 
our policy to remove the kidneys electively. These 7 
patients did not have a higher morbidity or mortality 
than the others. Our view still is that it is safer to 
carry out the nephrectomy electively rather than 
combining it with transplantation, and this appears 
to be the majority view (Ball et al., 1974; Viner et al., 
1975). 

It has been our policy until recently to approach 
the kidneys through a midline epigastric incision. 
Now bilateral loin incisions are used, and we would 
agree with Freed et al. (1970) and Viner et al. (1975) 
that this is a better technique. The main advantages 
are earlier mobilization, a lower incidence of pneu- 
monia and the avoidance of paralytic ileus, 

From this review of 53 patients who underwent 
bilateral nephrectomy, several conclusions may be 
drawn. First, we have found the operation to have a 
considerable morbidity, due mainly to infection and 
hypertension. It is anticipated that adoption of the 
bilateral loin approach will reduce the morbidity in 
our unit. Secondly, nephrectomy is less frequently 

required than was thought previously. We would now 
only advocate nephrectomy in the presence of un- 
controllable hypertension, polycystic kidneys, per- 
sistent bacteriuria or gross ureteric reflux. In cases 
of reflux, ureterectomy is also indicated. There is no 
advantage in routinely removing pyelonephritic kid- 
neys, and removal of such kidneys does not lower the 
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incidence of post-transplant urinary infect on. Finali”, 
it is probably advisable to carry out bilateral nephrec- 
tomy and transplantation as separate procedures. 
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Readers may have noticed that this issue of the BRITISH JOURNAL OF 
SURGERY is slightly slimmer than usual, containing onlv 64 pages of text 
compared with the usual 84 pages. This does not mean that the amount of 
material in the Journal is being reduced, and to compensate for this slim 
number the next (August) issue will be proportionately larger. In future the 
Journal will appear with 6 relatively slim numbers (64 pages of text) 
alternating with 6 relatively large ones (104 pages of text), the total amount 
of text per annum remaining unchanged. The reason underlving this 
apparently bizarre change is that by producing 6 slimmer, hence lighter, 
numbers each year the Journal saves a considerable sum in postage. 
Readers will also have noticed that this issue of the Journal was delivered 
in a plastic wrapping, instead of a cardboard container. This again is a 
change introduced for reasons of economy. The Editorial Committee 
regrets that these changes are necessary, and trusts that readers will 
appreciate that they are inevitable in the face of the rising costs of pro- 


duction of the Journal. 


516 





Old Faithful. 





Because 
after six successful years, 
and some ten million operations, 
in over sixty countries, 


are no longer new. 


Just reliable. 


DG 


Davis & Geck Division Cyanamid of Gt. Britain Ltd., Fareham Road, Gosport, Hants. PO13 OAS 
*Trademark 





Br. J. Surg. Vol. 63: July 1976 


50 











Praxilene 


vasoactivator 


PARENTERAL 


ean td peripheral sig 
ischaemic disorders * 


Praxilene flushes out pain-producing metabolites. 
Praxilene stimulates tissue respiration: 
regulating oxidative metabolites, 
X pyruvate, lactate, atp, bradykinin. 
NW Praxilene is therefore of value in 
7 the full spectrum of peripheral disorders 

à from rest pain, trophic ulcers and night cramps 
CA to intermittent claudication. 

YQ 








Praxilene: naftidrofuryl: available as 
40mg ampoules and 100mg capsules. 


Full prescribing information and dosage schedule on request 


Lipha (uk) 
West Drayton Middlesex 
Telephone: West Drayton 49331/2 LIP 29 


Br. J. Surg. Vol. 63: July 1976 


e 


Br. J. Surg. Vol. 63 (1976) 5:7-99 





A technique for rapid harvesting of cadaveric renal 


and pancreatic grafts after circulatory arrest 
C. BJORKEN, G. LUNDGREN, O. RINGDEN AND C. G. GROTH®* 


SUMMARY 

In several countries, organs for transplantation cannot 
be removed from cadaver donors until cardiac arrest has 
occurred. A technique is described for removal of the 
kidneys and pancreas in which the whole abdominal 
contents are freed and reflected so that the retroperi- 
foneal organs lie uppermost, The aorta is opened 
iongitudinally and the relevant arteries are cannulated 
ria their orifices. Cold perfusion of the three organs can 
usually be initiated 5-15 minutes after cardiaz arrest 


and significant ischaemia is avoided. The full length of 


the vascular pedicles can be preserved and the dissec- 
tion of the retroperitoneal organs is greatly facilitated. 


THE surgical technique for removal of organs from 
cadavers is dependent on the criterion of death used. 
In the case where the donor is declared dead based on 
brain death criteria, the organs are removed while the 
circulation is intact and standard surgical technique 
is used. If the operation, for legal or other reasons, 
cannot begin until after cardiac arrest, the technique 
mus: provide for rapid organ cooling to prevent 
ischaemic injury. 

In several countries, among them Great Britain, 
Denmark and Sweden, graft removal cannot be 
initiated before asystole. In the past year we have 
used a technique which allows cold perfusion of both 
the kidneys and the pancreas to be started 5-15 
minutes after cardiac arrest. 


Methods 

The donor is placed supine on the operating table and 
the abdomen is prepared. A wide, curved, transverse 
incision is made just below the ribs, and the faiciform 
hepatic ligament is divided. The peritoneum is incised 
lateral to the hepatic flexure of the colon and the 
incision is extended, curving medially and anteriorly 
to divide the diaphragm anterior to the inferior vena 
cava (Fig. 1). The liver is retracted inferiorly and the 
inferior vena cava is identified immediately above the 
diaphragm. Following incision of the pericardium, a 
finger is placed around the vein, which is then divided 
between clamps. The oesophagus and aorta are 
identified and divided similarly (Fig. 1). Traction is 
applied to the clamps and the diaphragm's posterior 
attachment is incised. The abdominal contents are 
freed from the spine and the psoas muscles by sharp 
dissection behind the large vessels. The whole block 
is then reflected antero-inferiorly to rest upside down 
on the lower part of the abdomen (Fig. 2). The aorta 
and inferior vena cava as well as the retroperitoneal 
organs are now situated uppermost in the operative 


field. After removal of the clamp, the pestericr wei 
of the aorta is opened longitudinally. The orifices 
the renal arteries as well as those of the coeliac a 
superior mesenteric arteries are now expcsed (Fig. 
The renal arteries are cannulated with belb canny 
and cold perfusion is instituted for both kidne 
simultanecusly. The clamp on the inferior vena casa 
is removed to allow drainage. Further dissection x 
carried ou: while cold perfusion continues. The rere! 
arteries, which lie uppermost, are freed first, dn - 
case of multiple renal arteries a patch is taker fror 
the aorta. The underlying veins are dissected out a 
divided close to the vena cava. Finally, the wrerers 
are freed down to the entrance of the lesser pelos, 
where they are divided. 

If the whole pancreas is to be harvested, the coe! zc: 
and superior mesenteric arteries are cannulated asd 
perfused concomitant with the renal arteries, © 
experience is limited to the harvesting of a partal 
pancreatic graft consisting of the body and tail. in ¢ 
instance, perfusion of the coeliac axis will cuffee, 
While perfusion of the kidneys and the pancreas 
continues, the visceral block is temporarily :ur 
back into the abdominal cavity and the hepatic z 
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splenic arteries are ligated distally, so thet te 
perfusate is diverted to the pancreas. Simultaneous 





the portal vein is opened at the liver hius to alk 
drainage of the perfusate. Following this, the k:dnz; 
are removed as described. Attention is then devote 
to the pancreatic graft. The coeliac artery is folloves 
from che aorta to the splenic artery, bgating ara 
dividing the other branches. The block is then turn 
back into the abdomen. The omental bursa is opensa 
and the stomach is divided so that the anterior aspect 
of the pancreas is exposed. A finger is placed betwe 
the portal vein and the body of the pancreas and - 
pancreas is divided immediately to the night cf tas 
plane. Following this, the splenoportal venous coe 
fluence becomes accessible and is freed. Kav rx 
identified the vascular pedicles, the graft is disseccesi 
free from the retroperitoneal space, starting from < 
pancreatic tail and using the spleen as a hanc = 
Finally, the coeliac axis and the portal vein, the tae 
vessels which will be used for the anastomoses w 
the recipient, are divided. 







Case material 
During a period of 13 months 74 renal and 3 paa- 
creatic transplants have been harvested. AJ the 


*Deparimem of Surgery, Karolinska Instituse, Huddinge: 
Hospital, Stockholm, Sweden. 
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Fig. 1. The curved incision through the diaphragm (d), 
which exposes the inferior vena cava (c), the aorta (a) 

and the oesophagus (o). These structures have been clamped 
and divided. The incision begins lateral to the hepatic 
flexure of the colon (co). The liver, stomach (s) and 
omentum (om) can also be seen. 


donors had developed respiratory arrest after sustain- 
ing intracranial lesions such as haemorrhage, trauma 
or cerebral ischaemia and had been placed on a 
respirator. When the occurrence of total cerebral 
infarction had been established, the respirator was 
switched off. This took place in the operating room 
after sterile preparation of the abdomen. Immediately 
after cardiac arrest, which occurred 5-30 minutes after 
ventilatory support had been discontinued, the opera- 
tion was started. 


Results 

The time from cardiac arrest to the moment when cold 
perfusion of the kidneys was initiated, i.e. the warm 
ischaemia time, varied between 4 and 16 minutes 
(mean 9 minutes); in 56 of the 74 instances it was 
less than 10 minutes. The warm ischaemia times for 
the pancreatic grafts were 4, 5 and 16 minutes 
respectively. 

Forty-two of the kidneys were transplanted at 
Huddinge Hospital, Stockholm, following 6-59 hours 
(mean 25 hours) storage in a Gambro perfusion 
machine. In 35 instances (83 per cent) there was 
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Fig. 2. The abdominal contents seen from above after they 
have been dissected from the spine (sp) and the psoas muscle 
(pm), eviscerated and reflected inferiorly. The aorta (a), the 
inferior vena cava (c) and the kidneys (k) with their veins (v) 
and ureters (u) lie uppermost in the operative field. Note that 
the aorta is opened longitudinally. The renal arteries and 

the coeliac artery are cannulated via the ostia (inset). 


primary graft function as shown by a drop in the 
recipient's serum creatinine within 3 days. The pan- 
creatic grafts underwent hypothermic storage for 
4-5 hours before transplantation. Two of the grafts 
caused immediate normalization of the blood glucose 
in the recipients. The third transplant, which had been 
exposed to 5 minutes of warm ischaemia, thrombosed 
within 24 hours. 


Discussion 

When organs cannot be removed from cadaveric 
donors before cardiac arrest, the method described 
here has several advantages. First, the method allows 
rapid cooling of both kidneys and the pancreas. 
Secondly, by cannulating the arteries through their 
orifices, damage to proximal branches is avoided and 
maximal length is obtained for anastomosis. Thirdly, 
the technique facilitates the removal of an aortic patch 
in the case of double renal arteries. Fourthly, the 
reflection of the visceral block brings the kidneys and 
their vasculature uppermost in the operative field, 
which simplifies dissection. Finally, the evisceration 
allows the pancreas to be lifted from its posterior 
anatomical position, which greatly facilitates dissec- 
tion. A possible disadvantage with the method is that 


division of the oesophagus can lead to contamination. 
However, this risk is probably small, an assumption 
which is supported by the fact that no recipient 
developed infection in or around the transplant. 

If only the kidneys are to be removed, similar 
advantages are achieved with the en bloc technique 
first described by Ackermann and Snell (1969) and 
later modified by others (Lee et al., 1972; Merkel et 
al, 1972; Freed et al, 1973). Our technique is 
especially suitable when not only the kidneys but also 
other abdominal organs, e.g. the pancreas, are to be 
removed. The present 3 cases of pancreatic trans- 
plantation are the first described in which the graft 
was harvested after cardiac arrest of the donor. 


Removal of renal and pancreatic grafts 
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A LOVE of natural science furnishes a background to life which is a highly 
effective means of neutralizing friction and worry, the bane of modern 
existence. Furthermore a medical man has a mind trained to store 
knowledge in a scientific way, unencumbered by any difficulty in under- 
standing scientific terms. Hence every medical man who would "speak 
with authority and not as the Scribes” in the affairs of life ought to have a 
good foundation of training in the arts to enable him the better to grapple 
with the science of a hobby as well as of his profession. A hobby is not à 
madness but in contact with nature a gift divine. It gives distinction to 
conversation, redeems it from commonplaceness, is a defence against 
“shop”, prevents boredom and assures a change in mental atmosphere. 


H. M. SPEECHLY (1925) Contacts with nature in medical practice. Can. 


Med. Assoc. J. 15, 1191. 
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Bronchopleural fistula: a review of 86 cases 


N. S. WILLIAMS AND C. T. LEWIS* 


SUMMARY 
A review of all the bronchopleural fistulas which 
developed following pulmonary resection in the Depart- 
ment of Cardio- Vascular and Thoracic Surgery of The 
London Hospital between 1953 and 1973 is presented. 
During this period 3150 pulmonary resections were 
performed for various conditions and 86 fistulas 
occurred, an incidence of 2-7 per cent. 

The aetiology, diagnosis and treatment of these 
fistulas are discussed. 


DURING a 20-year period at The London Hospital 
3150 pulmonary resections were performed. The 
number of each type of resection is shown in Table I. 
The bronchial stump was closed using the same 
technique for both lobectomies and pneumonectomies. 
This entailed suture of the bronchial stump with 
interrupted 3/0 silk sutures (Fig. 1), followed by 
application of an intercostal muscle graft (Fig. 2). 





Fig. 1. Operation photograph showing the sutured bronchial 
stump. 





Fig. 2. Operation photograph showing application of an 
intercostal muscle graft after suture of the bronchial stump. 
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In all cases prophylactic antibiotics were employed ; 
penicillin during the early part of the series but more 
recently ampicillin. Underwater seal drainage was 
utilized in all lobectomies and segmentectomies. Both 
basal and apical drains were used, the latter being 
placed on suction. 


Table I: PULMONARY RESECTIONS PERFORMED 
BETWEEN 1953 AND 1973 
% Of all resections 


Type of resection No. of cases 


Pneumonectomy 1222 38:8 
Lobectomy 1622 51-5 
Segmentectomy 306 9-7 


————————————————————————— 9 ———Ó 


Results 
Among 3150 resections, 86 fistulas developed, an 
incidence of 2-7 per cent. 


Age 

Sixty-nine cases were above the age of 50 years (82:3 
per cent) and 17 were below 50 years (17:7 per cent). 
The youngest was 29 years and the oldest 76 years. As 
would be expected, this reflects the age incidence for 
all resections. 


Sex 

Seven females (8-1 per cent) and 79 males (90-9 per 
cent) developed a fistula. This reflects the sex incidence 
for all resections. 


Preoperative medical state 

Nine cases (14:4 per cent) were severely anaemic pre- 
operatively, necessitating transfusion before operation. 
Seventeen cases (19-8 per cent) had had previous 
respiratory diseases, although lung function tests 
showed that they were fit enough to withstand resec- 
tion. Eleven cases (12:8 per cent) had moderate 
protein depletion. 


Patholog y 

As can be seen in Table 1I, the histological type of 
neoplasm bore no relationship to the development of 
a bronchopleural fistula. It is interesting to note that 
only 2 of the 72 cases of carcinoma (2:8 per cent) had 
involvement of the cut end of the bronchus by the 
neoplasm. This is contrary to the belief that involve- 
ment of the stump by this disease plays a significant 
role in the development of bronchopleural fistula 
(Lynn, 1958). 

* Department of Cardio-Vascular and Thoracic Surgery, The 
London Hospital. 


Present address of N. S. Williams: Queen Elizabeth Hospital 
for Children, Bethnal Green, London. 


Extent of resection 

The incidence of bronchopleural fistula developing 
secondary to lobectomy, irrespective of pathology, 
was 1:48 per cent and that following pneumonec- 
tomy 4:58 per cent. Bronchopleural fistula is thus 
more common following pneumonectomy than less 
extensive resections (Table HT). 


Radiotherapy 

Of the 86 bronchopleural fistulas, only 2 had received 
postoperative radiotherapy (2:3 per cent). No case had 
had preoperative radiotherapy. 


Treatment 

Twenty-four cases (27.9 per cent) were treated by 
resuture of the bronchial stump. This was done with 
interrupted 3/0 silk sutures alone or combined with a 
second intercostal muscle graft. Six cases (7:0 per cent) 
were treated by a further resection. The remaining 
56 cases (65-1 per cent) were treated by drainage of the 
pleural cavity using formal rib resection. Six of the 
patients who were treated by primary closure died, 
i.e. 25 per cent mortality. 


Mortality 

Thirteen cases (16:4 per cent) died as a direct result 
of the bronchopleural fistula. Other series have 
reported incidences varying from 236 per cent 
(Malave et al., 1971) to 66:6 per cent (Bjork, 1955). 
As these figures suggest, bronchopleural fistula is a 
grave complication of pulmonary resection. 


Discussion 
The aetiology of fistulas is complex. Bjórk (1956) 
stated that infection was virtually the only cause of 
fisula formation. However, it is now generally 
conceded that many factors contribute to their 
formation. 

Devitalization of the bronchial stump is undoubt- 
edly important. The end of the bronchus should heal, 
and if this is deprived of an adequate blood suprly, 
necrosis is inevitable. Therefore patients who suffer 
from severe arteriosclerosis or anaemia are more 
prone to fistula formation. Extensive peribronchial 
gland dissection will undoubtedly damage bronchial 
arteries and lead to devascularization of the stump. 
Obviously it may be necessary to do this in cancer 
resections, but in other conditions over-zealous peri- 
bronchial dissection should be avoided. Accurate 
ligature of bronchial arteries just proximal to the level 
of bronchial section is another important precaution, 
as is the avoidance of proximal clamps. 

Several writers point out the importance of pre- 
operative radiotherapy in fistula development 
(Linberg et al, 1965; Smith and Parnsingha, 19€9). 
Our results conflict with this as no patient who 
developed a fistula had had preoperative radiotherapy. 
Indeed, of 20 patients who had received preoperative 
radiotherapy, none developed a bronchopleural fistula. 

That technique is important in the prevention of 
fistula formation is unquestioned (Malave et al., 1971). 
Several principles must be observed. First, the 
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Table I1: PATHOLOGY OF THE CASES WHICH 
DEVELOPED BRONCHOPLEURAL FISTULA 
bronchopleseit 





Pathology No. of cases Bstulas (n — £6 
Carcinome of all cell types 72 8-8 
Squamoxcs cell $ 35-6 
Adenocarcinoma 8 5-8 
Oat cell 8 9-3 
Uncifferentiated Jọ 11-6 
Alveolar cell l 1 
Tuberculosis 3 HE 
Other chreaic infection 9 8 


Table IH: TYPE OF PULMONARY RESECTION I 
CASES WHICH DEVELOPED BRONCHOPLEURAL. 
FISTULA 
24 Of al 
hronchopkc arat 


Type of resection No. of cases fistulas 
Pneumonectomy 56 65-1 
Lobectomy 24 26.7 
Segmentectomy 6 8-2 


bronchus must be divided as proximally as possizee, 
i.e. flush with the trachea during pneumonectomy of 
as close to the parent bronchus as pessible duang 
lobectomy or segmentectomy. This eiminates tne 
formation of a sump for the accumulation of sente- 
tions, which will inevitably lead to postopera ve 
stump infection, delayed healing and breakdczen. 
Secondly, the sutured bronchial stump mus be 
covered, preferably by well-vascularized living Era- 
thoracic tissues. Reinhoff et al. (1942) have shewn 
that :he bronchial stump heals by secondary inten aon 
regardless of the type of closure used. This emphas. tes 
the importance of reinforcing all bronchial stump 
closures with a covering flap of adjacent tissue. Vez ir 
fact use a pedicled intercostal muscle graft. Thicy. 
sutures must be non-absorbable and tied fi 
enough to ensure an airtight closure but not so- 
as tc cause necrosis of intervening tissue and frac 
of cartilage rings. Also, the fewer the sutures empicvec 
the better is the result (Goff and Concelves, 195 3& 
Infection still plays an important role in feaa 
formation. The sources of infection are varied: it way 
arise from accidental contamination of the pleura. 
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damaged during dissection or from leakage of mara- 
bronchial secretions if closure has been inadequxte. 
Another important source is infection withir 
bronchial wall itself, especially in resections 
tuberculosis (Lynn, 1958). Indeed, a :eview o^ ihe 
literature between 1951 and 1958 reveals an ave-age 
incicence of fistula formation of 6-7 per cent follce ng 
resection for tuberculosis. The reason for this wz! 
rate is that frequently surgery has to be performee on 
patients who remain sputum positive because of dre 
resistan: organisms. In the present series 283 resection 
were performed for tuberculosis and on.y 5 develope 
a fistula, i.e. 1-8 per cent. This low figure is attrib 
to the fact that relatively few resections ‘wer 
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performed on sputum-positive cases (12:7 per cent). It 
is interesting to note that of the 5 patients who did 
develop a fistula after resection for tuberculosis, 3 had 
positive sputum at operation. 

The role of chest drain suction in bronchopleural 
fistula formation is undecided. Those in favour of 
suction state that the residual lung expands quicker 
and that this may help to cover and protect the stump. 
Those who disagree argue that by increasing the 
pressure gradient across the closed stump, breakdown 
is encouraged. Our policy is to place all cases after 
resection, other than pneumonectomy, on chest tube 
suction of about 15 cm of water. 

Diagnosis of the development of a bronchopleural 
fistula is by no means always obvious. The earlier the 
diagnosis is made, the better is the prognosis, and to 
this end the following clinical signs should arouse 
extreme suspicion: the development of a slight post- 
operative pyrexia, haemoptysis (especially following 
pneumonectomy) and a cough even if non-productive 
of sputum. More obvious presentations are a per- 
sistent air leak or expectoration of brownish fluid. In 
suspected cases jf the patient is turned with his normal 
side dependent he will exhibit convulsive coughing 
and may expectorate intrapleural fluid, thus proving 
the diagnosis. It must be emphasized that this is a 
dangerous manoeuvre if the fistula is large, as fluid 
from the pleural space will then pass through the 
bronchial stump and flood the contralateral bronchus, 
thus ‘drowning’ the patient. The same accident may 
occur if postoperative effusions are allowed to rise 
above the hilum and a fistula develop. If this emergency 
should arise, the patient should be immediately turned 
with his operated side dependent and the pleural 
cavity must be aspirated completely. 

Safer methods of proving the diagnosis are avail- 
able. Chest X-ray is helpful; a changing air—fluid 
level or increasing pneumothorax may indicate leakage 
from the stump. By the use of a Maxwell box air is 
removed from the pleural cavity, thus producing a 
negative pressure. If the patient has a fistula there will 
be a drift back to atmospheric pressure, indicating 
that the space is in communication with the atmos- 
phere. Instillation of methylene blue into the cavity 
and subsequent observation of the colour of the 
sputum may be useful. We have found that bron- 
choscopy is of little help except in obviously large 
fistulas. 

Treatment must be prompt. Immediately the 
diagnosis has been established all fluid should be 
aspirated from the affected side. If this is infected the 
pleural cavity should be drained by formal rib 
resection at the most dependent point. Drainage must 
be complete and there is no place for intercostal tube 
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drainage in these cases. If the aspirated fluid is sterile 
the fistula should be closed as an emergency procedure. 
In cases following lobectomy or segmentectomy it is 
usually necessary to perform a further resection. It 
cannot be over-emphasized that attempted closure of 
the bronchial stump in the presence of infection is 
doomed to failure. By employing this policy the 
mortality in the present series was relatively low 
(16:3 per cent), although morbidity was high as many 
of the patients were left with a persistent discharging 
sinus. 

To summarize, bronchopleural fistula is an un- 
common but serious complication of pulmonary 
resection, with a high mortality and morbidity. Its 
aetiology is complex and therefore many factors must 
be considered in its prophylaxis. Early diagnosis is 
difficult, but any suspicion should be rigorously 
pursued. Treatment must be prompt. If infection is 
proved to be absent emergency thoracotomy and 
either resuture of the bronchus or a more extensive 
resection is advocated. In the presence of infection, 
however, these manceuvres are considered to be futile 
and formal drainage of the cavity should be under- 
taken. 
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Exomphalos and gastroschisis : a 10-year review 
S. VENUGOPAL, R. B. ZACHARY AND L. SPITZ* 


SUMMARY 

Ninety-six cases of exomphalos or gastroschisismanaged 
at The Children's Hospital, Sheffield, during the period 
1964—74 are analysed. There were 36 cases with minor 
lesions, 30 with major lesions, 27 with a ruptured 
exomphalos and only 3 with gastroschisis. The overall 
mortality rate was 46:9 per cent. Survival could be 


closely correlated with the birth weight, the nature of 


the primary lesion, the presence or absence of liver 
within the sac and the presence and severity of associated 
congenital anomalies. A ‘scoring system’ based on these 
criteria is proposed to predict the prognosis of an infant 
with an exomphalos. 


NUMEROUS clinical and technical advances have 
contributed to the improved survival of infants with 
exomphaios and gastroschisis during the past 25 years. 
These include two-stage repair (Gross, 1948), con- 
servative treatment of the intact exomphalos employ- 
ing a 2 per cent aqueous solution of mercurcchrome 
(Grob, 1963), silastic sheeting for lesions with exposed 
viscera (Schuster, 1967) and the supportive manage- 
ment of infants with complicated lesions by means of 
tota: intravenous nutrition (Filler et al., 1971). In spite 
of these and many other technical advances in the care 
of infants with this abnormality, the mortality rate for 
the condition remains at between 40 and 50 per cent 
(Table I). 


Table I: MORTALITY OF PREVIOUSLY REPORTED 


SERIES 
No. of 
Author cases Survivors Mortality (75) 

Gross (1953) 88 48 38 
Eckstein (1963) 100 56 a4 

Jones (19631 45 22 zd 

Smith and Leix (1966) 104 38 58-3 
Rickham (1969) 101 39 45-5 
Girvan et al. (1974) 114 68 40 
Patients 


During the period 1964-74, 97 cases of exomphalos 
or gastroschisis were admitted to the neonatal surgical 
unit of The Children’s Hospital, Sheffield. The clinical 
details of 96 infants were available for review and form 
the basis of this survey. 


Sex 
There were 52 males and 44 females. 


Birth weight 
None of the infants weighed less than 1500 g. Of the 
37 infants whose birth weights ranged between 1500 





and 2500 g, 25 (68 per cent) died, whereas the morta sy 
rate for the 59 infants weighing in excess of 2500 g at 
birth was 34 per cent. 


Nature oj the lesion 
The lesions were classified according to the follow xg 
definitions: 

1. Exomphalos minor: The size of the defect in He 
anterior abdominal wall measured less than 5 cm s 
diameter (36 cases with 7 deaths). 

2. Exomphalos major: Lesions with an intact = 
where the size of the defect in the anterior abdomisz: 
wall was greater than 5 em in diameter (30 cases wy 
17 deaths). 

3. Rupiured exomphalos: The intestine had ruptursi 
through a defect in the coverings of the exompha es. 
With the exception of a single case, when an intest 
sac ruptured soon after birth, all the ruptures occured 
in utero. No attempt was made to distinguish betwe=s 
the major and minor types in this group (27 cases w& 1 
18 deaths. 

4. Castroschisis: The defect in the anten 
abdominal wall was separated from a normal intzzt 
umbilicus by a definite bridge of skin and there vas ke 
evidence of remnants of a sac. The irtestine wis 
thickened, oedematous, matted together and foes 
shortened :n length (3 cases, all dying). 


















Associated anomalies | 
Malro:ation. of the midgut is an integral part * 
exomphalos and has not been considered as a separe 
associated anomaly. There were 37 cases wih re 
associated congenital anomalies; of these, 7 (195 pes 
cent) died. Minor associated anomalies were found © 
21 cases 9 deaths), major in 26 (18 ceaths) arc 
multipie severe anomalies in 12 cases (11 deaths). 








Liver in the sac 
The preserce of a part of the liver within the conten * 
of the exomphalos was noted in 14 cases, 750 percen : 
of whom cied. 


Management (Table Il) 
Five infants with multiple severe associated congeniia: 
anomalies were not treated and died. 


Minor surgical procedures 
Six cases with very minor lesions were treated ehes 
by twisting the cord and strapping or by smg 


ligation at the base of the defect. Among these therz 
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Table II: ANALYSIS OF METHODS OF TREATMENT 





No. of 
Treatment cases Typeoflesion Mortality 
Minor surgical 6 Minor I 
procedures 
Conservative treatment 15 Major $3131 
Primary repair 48 19 (39-624) 
341 Minor 6 
5 Major 4 
li Ruptured $ 
1 Gastroschisis 1 
Skin closure 5 4 (8054) 
3 Major 2 
2 Ruptured 2 
Silon pouch 17 11 (64-777) 
1 Major 1 
14 Ruptured 8 
2 Gastroschisis 2 
Total 91 40 (43-92) 
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Table IH: CRITERIA UTILIZED IN SCORING SYSTEM 
Score 
Criteria 2 | 3 
«1500g 2 — 


Birth weight 1500— 
2500 g 
Nature of Minor Major Ruptured exomphalos 
lesion or gastroschisis 
Associated Minor Major Multiple severe 
anomalies 
Liver in sac Present — - _ 
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was one death which was directly attributable to 
multiple congenital anomalies. 


Conservative treatment 

This consisted of the application of a solution of 
0-5 per cent mercurochrome in 65 per cent alcohol at 
hourly intervals for the first 48 hours. The frequency 
of application is then gradually reduced until the 
formation of a solid eschar. As epithelialization pro- 
gresses from the periphery of the lesion, the eschar 
separates. Mercurochrome is never applied to the 
granulating surface as excessive absorption may 
result in mercury intoxication. Fifteen infants with 
major lesions were treated with the above regimen. 
There were 5 deaths (33:3 per cent). Epithelialization 
of the sac was completed in an average of 10 weeks 
(range 6-19 weeks). Rupture of the sac, necessitating 
secondary application of a Silon pouch, occurred in 
2 cases. In a further 2 cases, both with major lesions, 
healing of the defect in the anterior abdominal wall 
progressed to a stage where no further surgical pro- 
cedures were required. No infant exhibiting mercury 
intoxication was encountered. 


Primary repair 

Complete surgical closure of the defect in the anterior 
abdominal wall was feasible in 48 cases, of whom 19 
died (39-6 per cent). An exomphalos minor was the 
most suitable lesion for this method of treatment and 
was associated with the lowest mortality rate. Abdo- 
minal wound dehiscence occurred in 2 cases, one 
of which required subsequent Silon cover. Other 
complications encountered included intestinal obstruc- 
tion, respiratory embarrassment and wound infection. 
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Skin closure 

Excision of the sac followed by skin closure alone was 
effected in 5 cases, 4 of whom died (80 per cent). The 
most common cause of death was infection resulting 
in peritonitis and septicaemia. 


Silon pouch 

Silastic sheeting was used for the primary repair in 17 
cases, The ideal result of successful total repair of the 
anterior abdominal wall within 7-10 days was not 
achieved in any of these cases. Separation of the 
silastic sheeting from the abdominal wall necessitating 
resuturing occurred in 6 cases. Delayed closure was 
effected in 5 cases. The mortality rate for this group 
was 64-7 per cent (11 cases). Most succumbed to 
infection and septicaemia. A Silon pouch was used 
secondarily in 4 cases, 2 following rupture of the sac 
during conservative treatment and 2 after dehiscence 
of the abdominal wound subsequent to primary 
repair. Only one of these infants survived. 


Mortality and morbidity 

The overall mortality rate was 46:9 per cent (45 cases). 
Infection resulting in peritonitis and septicaemia was 
directly responsible for the death of 16 infants and 
was a major contributory cause of death in a further 
12 cases. Similarly, associated congenital anomalies, 
a major cause of death in 11 cases, significantly con- 
tributed to a fatal outcome in another 7 infants. The 
intestinal complications consisted of 4 cases of volvulus 
with gangrene and 3 with primary intractable intestinal 
obstruction. 


Discussion 
Primary repair of the defect in the minor type of 
lesion and conservative treatment with a mercuro- 
chrome solution for the major lesions achieve the 
most favourable results, but the latter involves 
prolonged hospitalization. The Silon pouch method 
of treatment ts recommended for ruptured exomphalos 
and for gastroschisis, where the thickened, oedematous 
bowel cannot be reduced into the peritoneal cavity 
without causing respiratory embarrassment. When 
these methods of treatment are combined with 
parenteral nutrition the optimal results are obtained. 
The most important adverse factors include pre- 
maturity, the nature and size of the primary lesion, 
associated congenital anomalies and the presence of 
iiver within the exomphalos sac. These features have 
been used in combination to devise a ‘scoring system’ 
for the prediction of the prognosis of infants with 
exomphalos or gastroschisis on the first day of life 
(Table III). The maximum adverse score would be 9. 
The highest score recorded in this series was 7, and 
this was associated with a 100 per cent mortality. 
The ‘score’ obtained was directly proportional to the 
mortality rate. 


Addendum 

Since submitting this report 2 cases of ruptured 
exomphalos have been successfully managed by- 
delayed primary repair of the anterior abdominal 


wall within 10 days of the application of silastic 
sheeting. 
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Postgastrectomy afferent loop obstruction due to 
efferent loop herniation simulating acute pancreatitis 
PAUL MCMASTER AND D. B. WIJETUNGE* 


SUMMARY 

A case of afferent loop obstruction due to efferent loop 
retro-anastomatic herniation following a Polya gastrec- 
tomy is presented. 

The clinical picture closely mimicked that of acute 
pancreatitis. The difficulty in diagnosis in this situation 
is discussed and the importance of operative techniques 
in its prevention emphasized, 


OBSTRUCTION to the afferent loop following Polya 
gastrectomy occurs mainly in the early postoperative 
period (Bastable and Huddy, 1960). An elevation of 
the serum amylase may cause confusion in diagnosis 
that can lead to delay in operation, with fatal con- 
sequences for the patient (Calne, 1960; McGowan and 
Wills, 1964; Everett and Sampson, 1969). 

A case is presented in which retro-anastomatic 
efferent loop herniation caused obstruction of the 
afferent loop and the clinical features of acute 
pancreatitis. 


Case report 

Mrs E. W., aged 64, presented with upper abdominal pain 
radiating through to the back, nausea and vomiting with 
diarrohea of 15 hours’ duration. She had been well prior to 
this acute illness. 

She had undergone a Polya gastrectomy 25 years previously 
for duodenal ulceration and had subsequently had an ovarian 
cystectomy and appendicectomy. 

On examination the patient was in severe pain with a rigid 
abdomen. She looked emaciated but her weight had in fact 
been stable at 38 kg since her gastrectomy. She was clinically 
dehydrated, with a temperature of 36 ^C, pulse of 96/min and 
biood pressure of 200/100 mm Hg. 

A chest X-ray showed small bilateral pleural effusions, plain 
X-ray of the abdomen was normal, white blood count was 





Fig. 1. Diagram showing loop herniation causing complete 
afferent loop obstruction. 
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raised at 16 400/mm*, serum amylase was greater than 2000 
Somogyi units and the serum calcium was 7 mg/100 ml. The 
initial diagnosis was that of acute pancreatitis, although the 
possibility of an afferent loop syndrome was considered. 

She was treated with intravenous fluids and colloid, con- 
tünuous nasogastric aspiration, intravenous infusion of gluca- 
gon I mg 6-hourly and aprotinin 200 000 u. 4-hourlv after an 
initial dose of 500 000 u. Pethidine and Pro-Banthine were also 
given. Throughout the initial phase of her illness the nasogastric 
aspirate contained bile. 

There was a marked improvement in her condition and the 
following morning her pain was much less and she had a softer 
abdomen with less tenderness. Three days after admission she 
was so well that nasogastric aspiration was stopped and 
glucagon and aprotinin were discontinued. 

In the 24 hours following this her general condition deterior- 
ated and she started to complain again of abdominal pain. On 
examination her abdomen was markedly tender and she was 
restarted on the original régime. A serum amylase estimation 
at this stage did not show a rise, and in spite of continuing 
treatment her pain increased and her abdomen became 
distended. In view of her deterioration and the possibility of 
afferent loop obstruction an emergency barium meal examina- 
tion was performed which clearly showed no filling of the 
afferent loop. 

At laparotomy the small bowel had herniated through the 
gap between the Polya gastrectomy and colon posteriorly (Fig. 
1). This efferent loop bowel had compressed the afferent loop, 
obstructing it and producing marked distension. The efferent 
loop hernia was reduced, with decompression of the afferent 
loop spontaneously, and the gap between the stomach and the 
colon was closed with omentum. A careful examination of the 
peritoneal cavíty and pancreas failed to show any evidence of 
recent acute pancreatitis. 

Postoperatively, the patient made an uneventful recovery 
and was discharged from hospital 10 days later. 


Comment 

The diagnosis of afferent loop obstruction must 
depend largely on a high degree of clinical suspicion. 
The possibility of an afferent loop obstruction was 
carefully considered at the outset of the illness, but the 
presence of a high serum amylase and low serum 
calcium and the continuing presence of bile in the 
nasogastric aspirate were thought to make the 
diagnosis of acute pancreatitis more likely. The initial 
dramatic response to supportive therapy including 
colloid, aprotinin and glucagon further appeared to 
support the diagnosis. However, the sudden clinical 
deterioration that occurred on the fourth day made a 
complete reassessment necessary and barium studies 
then clearly showed a complete afferent loop 
obstruction. 

The presence of bile in the nasogastric aspirate 
ca inot therefore be relied on to rule out the diagnosis 
of afferent loop obstruction. Presumably the obstruc- 
tion was initially intermittent, allowing bile to enter 
the stomach and be aspirated. 
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Discussion 

Death from retro-anastomotic obstruction following 
gastro-enterostomy was first described by Budde in 
1897, Further fatal cases were recorded by Pecerson 
in 1900, who clearly recognized the importance-of the 
retro-anastomotic ‘gap’ in producing the obstructing 
hernia. Following this, Mayo in 1902 reported the 
first operative treatment in which the patient survived. 
Since that time there have been a number of cases 
reported in the literature (Gray, 1904; Moschzowrz 
and Wilensky, 1915; Rutledge, 1973). It seem: clear 
tha: following a Polya gastrectomy or antecolic gastro- 
enterostomy, bowel may herniate througa the 
artificial ring behind the anastomosis and become 
obstructed, regardless of the type or directon of 
anastomosis. 

The precise mode of clinical presentation may vary 
depending on the cause of the afferent loop obstruc- 
tion. When this is due to direct pressure ‘rom an 
obstructing retro-anastomotic efferent loop the usual 
features are of pain and vomiting associated wirh high 
small bowel obstruction, Pain through to the back is 
common, and the presence of a high serum amylase 
may confuse the diagnosis. 

Marked elevation of the serum amylase in oostruc- 
tion may occur in two ways (Hinshaw et al., 1960). 
Frankly infarcted bowel in obstruction may permit 
peritoneal absorption of pancreatic enzymes iato the 
bloodstream. In addition, back pressure into the 
duodenum and pancreatic ducts can cause release of 
pancreatic enzymes into the systemic circulatioa with- 
out gross macroscopic changes of acute pancreatitis 
(Olson and Hinshaw, 1960). In one series of 12 patients 
who had had a Polya gastrectomy and who presented 
with abdominal pain and vomiting and high serum 
amylase, no less than 11 had acute afferer$ loop 
obstruction (McGowan and Wills, 1964). 

Previously the diagnosis has usually been made at 
operation or post-mortem and little enthusiasm has 
been shown for early barium studies in cases where the 
diagnosis remains uncertain (Bastable and Hudcy, 
1960). However, a barium meal is a relatively simple 
and safe procedure and preferable to laparotomy in 
the patient in whom the diagnosis remains in coubt. 

The possibility of retro-anastomotic herniation 
sheuld always be borne in mind when a Polya 
gastrectomy or antecolic gastro-enterostomy is being 
performed. A short afferent loop with mobi&zation 
of the fourth part of the duodenum and ligament of 
Treitz will shorten the bowel and will reduce the 
likelihood of afferent herniation. 





Postgastrectomy afferent loop obstructues 


Retrogastric herniation producing obstmuci ces 
following retrocolic Polya gastrectomy or ast > 
entercstomy, in which the transverse mesoccion © 
carefully closed, is extremely rare, and represeats “te 
surest way of avoiding this uncommon sBuation. 
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Multivariate analysis of clinical and operative findings 
associated with biliary sepsis* 
M. R. B. KEIGHLEY, R. FLINN AND J. ALEXANDER-WILLIAMSt 


SUMMARY 

A cluster analysis of 17 preoperative and 10 operative 
variables has been undertaken from a prospective study 
of 181 patients undergoing operations on the biliary 
tract in order to identify those with organisms in the 
bile who would therefore benefit from prophylactic 
antibiotic cover. 

The analysis defined populations of high risk (45 
patients) and low risk (136 patients) in which the 
incidence of infected bile was 67 and 19 per cent 
respectively (P «0-001). Fight variables were more 
common in the high risk than in the low risk group 
(P « 0-001). These ‘high risk factors’ were: jaundice at 
operation, recent rigors, emergency operation or one 
within 4 weeks of an emergency admission, age over 70 
years, previous biliary operation, common duct obstruc- 
tion and stones in the bile duct. In 67 patients where one 
or more ‘high risk factors’ was present, the bile 
contained organisms in 37 (53 per cent); when 4 ‘high 
risk factors’ occurred in the same patient (16 cases) 
biliary organisms were isolated in 14 (87 per cent). We 
conclude that the presence of one or more ‘high risk 
factors’ indicates a patient in whom prophylactic 
antibiotics would be advised during an operation on the 
biliary tract. 


OPERATIONS for biliary disease are associated with 
a high incidence of wound sepsis (Report, 1960) 
and septicaemia, particularly in jaundiced patients 
(Flemma et al., 1967). In a group of 110 patients 
undergoing operation on the biliary tract Mason 
(1968) reported an incidence of wound infection of 
70 per cent when the presence of bacteria in the bile 
was detected at the time of operation. In all but one 
patient the organisms cultured from the wound were 
the same as those found in the bile: Similarly, post- 
operative bloodstream infection, although uncom- 
mon, is closely associated with organisms detected in 
the bile at the time of operation (Keighley et al., 1974). 

We have already shown that prophylactic anti- 
biotics will reduce the incidence of sepsis after biliary 
surgery, but that prophylaxis is of benefit only to 
patients in whom the bile is infected at the time of 
operation (Keighley et al., 1975). Since biliary 
organisms are found in only a third of patients under- 
going biliary operation (Edlund et al., 1958), there are 
many cases in whom prophylactic antibiotics are not 
justified. 

The purpose of this study is to determine the 
clinical and operative findings that are associated 
with biliary sepsis by cluster analysis and thereby to 
identify the patients in whom antibiotic cover should 
be advised. 
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Patients 

The data have been obtained from a prospective study 
of 181 patients requiring operation on the biliary 
tract; none had received preoperative antibiotic 
therapy. There were 50 males and 131 females with a 
mean age of 57 years (range 22-84). Emergency opera- 
tion for suspected perforation of the gallbladder or 
unresolving cholangitis was performed in 17 patients. 
Thirty-three patients were jaundiced at the time of 
operation. The bile duct was explored for suspected 
stones in 50 cases, though calculi were recovered in 
only 22. Six patients had had a previous operation on 
the biliary tract and now required reoperation: 4 for 
stones in the bile duct and 2 for strictures. 


Method of study 

Information sheets were used to compile specific 
details of the clinical presentation and operative 
findings of each patient (listed in Table I). At operation 
bile was collected from the gallbladder and common 
bile duct for culture under aerobic and anaerobic 
conditions. 

Wound infection was assessed by one person and 
defined as the presence of purulent material which 
either discharged spontaneously or required to be 
released. To determine the incidence of bacteraemia, 
blood cultures were taken within 6 hours of operation, 
on the third and seventh postoperative days, following 
T-tube cholangiography and in any patient with an 
unexplained pyrexia. 


Microbiological findings and incidence of clinical sepsis 
Bacteria were isolated at operation from the bile in 
57 patients (31 per cent). Clinical wound infection was 
recorded in 36 patients (20 per cent). Bacteraemia 
occurred in 12 cases (7 per cent), and in all except one 
patient this was associated with clinical signs of 
septicaemia. There was also a significantly greater 
incidence of both of these complications when the 
bile contained organisms at the time of operation 
(Table II). 


Analysis of results 

To determine the clinical and operative findings that 
might be used to identify patients with biliary sepsis, 
a multivariate analysis was used. Such a method 
ensures that the weight of a single factor is never 
taken in isolation. For example, eiderly patients more 
commonly require emergency operation than do 





* Part of this work was presented at a meeting of the Surgical ' 
Research Society in July 1975 (Keighley et al., 1975). 

t Department of Surgery, The General and Queen Elizabeth 
Hospitals, Birmingham. 
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Diet and renal stones. 
The inside story. 


Traditionally. patients with idiopathic 
hypercalciuria have beer treated with a low calcium diet. 

Indeed. “A diet with a very low calcium content, 
less than 50mg daily. should provide an effective method 
of controlling calciuria: ! 

However "due to the presence of calcium in so 
many kinds of food and in 
drinking watersucha 
diet is hardly pos- 
sible. It is not 
palatable and 
would iack many 
indispensable 
trace elements. | 







Many foodstuffs 
contain a deceptively 
high level of calcium. A meal consisting of lamb stew can yield 
more calcium than the recommended allowance.” 

This is way Whatmar Sodium Cellulose 
Phosphate is being used increasingly as adjunctive treatment 
for idiopathic hypercalciuria. Whatman Sodium Cellulose 
Phosphate reduces calcium absorption and prevents renal 
stone formation.? 


1. Brit J Urol (1973).45. 136. 


3 American Med 1971), 50.67. 
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aAA Whatman 


Sodium Cellulose Phosphate 
Fundamental treatment ‘or idiopathic hypercalciuria. 


Further information and data sheet on request from Whatman Biochemicals Limited, 


Springfield Mill. Maidstone. Kent ME 14 2LE Telephone: Maidstone 67354] Telex: 96113. 
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Embolectomy 


(Take the easy way out) 


The catheter is designed in every detail to 
make embolectomy both easier and more 
positive. The shaft is made from woven 
Terylene which gives unrivalled strength and 
flexibility along its whole length. Unlike 
plastic catheters, it won't soften in warm 
and harden in cooler conditions. The shaft is 
unique — it's precision coated to provide 
X-ray opacity over the whole length even 
without the stainless-steel stilette which 
may be used solely to control the flexibility 
of the catheter. The balloon is ultra soft yet 
strong and supple. When inflated, it adjusts 
to arterial irregularities. Such is the quality of 
the latex that the shelf- life has been 


extended to two years if stored properly. 


Gradations at 10cm intervals give an instant 
visual guide to the distance travelled along 







the artery. The catheters are sterilised just 
before despatch and supplied in a rigid 
pack, ready to use. Even if the catheter is 
accidentally rendered non-sterile before 
use, it can be re-sterilised by ethylene oxide 
using the new gas permeable pack. As 

we ve said, every detail has been considered 
in overcoming the difficulties of embolectomy. 
Take the easy way out. For further details please 
contact the Area Sales Officer at Lancing 
(09063) 62291 or write to Eschmann Bros. & 
Walsh Ltd., Sales Office, Peter Road, 

Lancing, West Sussex, England, BN15 8T.J. 


(&) ESCHMANN 


advancing the cause of good health 





"With this catheter | 
vou can see 
what's what." 
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“You mean 
what's where. 
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Table I: ANALYSIS OF CLINICAL AND OPERATIVE 
FINDINGS 
Clinical 
Sex: 1. Male 
2. Female 
Age: 3, Less than 50 yr 
4, 50-60 vr 
35. 60-70 yr 
6. More than 70 yr 
Jaundice: 7], None 
8. Previous history 
9. At operation 
Rigors: 10. None 


if. Previous history 

12. Within | week of 
Timing of eperation: 13. Elective 

14. Within 4 weeks of acute zdmissicn 

13. Emergency 


operation 


Prev ous operations 


on biliary tract: 16. Yes 
17. No 
Operative 


Site of stores or 
neoplasr : . No gallstones 
. Stones confined to gallbladder 
. Bile duct stones 
. Neoplasm of biliary tract 
(irrespective of stones) 


fa tí BR) 


Macroscopic 
appearance of 
gallbladder: 


LÁ 


Normal or site of chronic 
cholecystitis 
6. Acutely inflamed (ie. thick 
walled, containing pusi 
Cystic duct 
obstruction : 7. Present 
8, Absent 
Common bile duct 
obstruction: 9, Present 
10, Absent 


younger individuals. There is also a higher incidence 
of jaundice in patients over 70 years of age; hence 
exploration of the bile duct and choledocholithiasis ts 
more common in this group. It is clear, therefore, that 
age cannot be analysed by itself. For this reason, the 
17 preoperative and 10 operative variables have been 
arranged by a cluster analysis. This means that 
individuass who are most alike one another are 
grouped together (agglomerative clusters). 

The result of the cluster analysis is illustrated in 
Fig. |. Analysis has shown that there were 6 distinct 


subgroups within the original population. Fusion cf 


5 of these provided a high risk group of 45 patients 
with a high incidence of bacteria in the bile, and the 
remaining 136 cases formed the low risk group. The 
former consisted of all the patients undergoing 
elective operation who had had a previous cholecyst- 
ectomy. The remainder (39 cases) had one feature 
common to all of them; namely they hac either 
required an emergency operation or one within 4 
weeks of an emergency admission to hospital (sub- 
acute operation). 

The incidence of biliary sepsis was significantly 
higher in the high risk (67 per cent) than in the low 
risk group (19 per cent) (Z^ = 3222, P «0:001). In 
Table HI it can be seen that amongst the high risk 
group there was also a higher incidence of wound 
infection :38 per cent) and septicaemia (9 per cent) 
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ANALYSIS 







Previous 
cholecystectomy 
7 


/ 
Emergency or 


bw subacute operation 
45 High risk 


Fig. 1. Residt of the cluster analysis. 
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Table i1: WOUND SEPSIS AND BACTERAEMIA US 
RELATION TO PRESENCE OF ORGANISMS IN TE. 
BILE 


Wound sepsis Bacteracsms 





No. Mc. No. 
No organisras in bile {a = 124) I6 1 3 à 
Organisms ri bile (n = 57) 20 35 7 ? 
Pe Qi 001 PDG 





Table iM: BILIARY SEPSIS AND POSTOPERATIVE 
COMFLICATIONS IN HIGH RISK AND LOW RISE 
POPULATIONS 

High risk 


Low risk 





{n = 45) (n 133} 

No. 25 No. E P 
Organisms in bile 30 67 27 19 Q- wai 
Wounc infection 17 38 19 1 TT 
Bacteraemia 4 9 x 6 Now 


than in the low risk population (14 anc 6 per caet 
respectively). To determine the factors responsible zr 
creating the high and low risk groups the incidence ef 
the preoperative and operative variables was com par cxi 
in both pepulations using a probability value of ess 
than €-1 per cent to define the "high risk eters E 
was found that there were only 8 variables whet 
were signitcantly more common in the high risk them 
in the low zisk population (Table IV). These includes: 
age over 70 years, jaundice at operation, rigors witha 
| week of operation, operation as an emergency oF 
within 4 weeks of acute admission to hospital (usua. s 
for jaundice or a second attack of acute cholecystitis 
in patients waiting for interval operation), previcus 
biliary operation, stones in the bile dect and te 
presence of bile duct occlusion. 

It should be noted that a previous histery of rigos 
or jaundice, the macroscopic appearance ef an acut à 
inflamed gallbladder at operation and the presence of 
cystic duct obstruction and malignancy cf the biliary 
tract were not included in the ‘high rsk jussis f 
Factors of low risk included: young pasients, thos 
who kad sever been jaundiced or whe had neser 
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Table IV: INCIDENCE OF PREOPERATIVE AND OPERATIVE VARIABLES IN HIGH RISK AND LOW RISK 





POPULATIONS 
Organisms High risk Low risk 
No.of in bile = group group — 
Factors cases No. y A No. pA No. y 
Factors associated with high risk population 
‘a. High risk factors (P « 0-001) 
I. Age over 70 yr 34 18 53 20 44 14 10 
2. Jaundice at operation 33 22 66 23 51 10 7 
3. Rigors within 1 week of operation 29 21 72 26 58 3 2 
4. Emergency operation 17 16 94 12 27 5 4 
5. Operation within 4 weeks of acute admission 31 15 49 29 64 2 2 
- 6. Previous biliary operation 6 6 100 6 13 0 -— 
7. Stones in the bile duct 22 19 86 17 38 6 4 
8. Bile duct obstruction 28 17 63 21 47 7 5 
b. Others (P 0-05) 
1. Previous history of rigors 16 10 62 10 22 6 4 
2. Appearance of acute cholecystitis 15 11 73 6 13 5 4 
Factors unrelated to high risk population 
(P 0-05) 
1. Male 50 18 36 14 31 36 26 
2. Female 131 39 30 31 69 100 74 
3. Previous jaundice 40 18 45 11 24 29 21 
4. Age 60-70 yr 38 9 26 10 22 28 21 
5. No previous biliary operation 175 51 29 39 87 136 100 
6. Normal appearance of gallbladder or chronic cholecystitis 148 32 21 29 64 119 88 
7. No gallstones 13 8 38 3 7 10 7 
8. No cystic duct obstruction 125 31 25 23 51 102 75 
9. Cystic duct obstruction 50 16 32 16 35 34 25 
10. No common duct obstruction 153 40 26 24 53 129 93 
11. Carcinomatous obstruction 15 5 33 5 11 10 7 
Factors associated with low risk population 
(P«0-05) 
1. Age less than 50 yr 59 13 22 9 20 50 38 
2. Age 50—60 yr 46 17 37 6 13 40 30 
3. Stones confined to gallbladder 130 38 29 20 44 110 80 
(P « 0-001) 
1. Never been jaundiced 108 17 16 11 24 97 71 
2. No rigors 136 26 19 9 20 127. 93 
3. Elective operation 133 33 25 4 8 129 93 





Table V: BILIARY SEPSIS AND POSTOPERATIVE 
COMPLICATIONS IN RELATION TO THE NUMBER 
OF HIGH RISK FACTORS 


Biltary Wound 

No. of ‘high No. of sepsis infection Bacteraemia 
risk factors’ cases No. % No. %. No. yA 
None 114 20 19 16 14 4 3 
One or more 67 37 53 £20 30 8 12 
Two or more 43 25 60 14 32 5 12 
Three or more 26 17 66 7 27 3 12 
Four or more 16 14 $87 6 37 2 12 





complained of shivering attacks, patients undergoing 
elective operation and those with stones confined to 
the gallbladder. 

The incidence of biliary sepsis associated with each 
of the 27 variables is shown in Table IV. Organisms 
were isolated from tbe bile in all the patients who 
had had a previous operation on the biliary tract and 
in all except one patient requiring an operation for 
suspected perforation of the gallbladder or for 
unresolving cholangitis and increasing jaundice. 
However, biliary infection was found in less than half 
of the patients operated upon within 4 weeks of an 
emergency admission. 

Because more than one ‘high risk factor’ frequently 
occurred in an individual patient, the incidence of 
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biliary sepsis has been determined for the number of 
"high risk factors' which were present (Table V). The 
presence of a single high risk factor indicated a group 
in whom the incidence of biliary sepsis was 53 per 
cent, but if 4 or more of these factors coexisted as 
many as 87 per cent of patients were found to have 
organisms in the bile at the time of operation. 
Although the number of high ‘risk factors’ affected 
the incidence of biliary sepsis, the number had little 
influence on the incidence of either wound infection 
or bacteraemia. 


Discussion 

Severe infections after operations on the biliary tract 
are usually caused by biliary micro-organisms (Mason, 
1968). The most common bacteria found in bile are 
Escherichia coli and Klebsiella aerogenes (Twiss et al., 
1956). Maddocks et al. (1973), in a review of 100 
jaundiced patients requiring operatioris for stricture 
or stones, found that over 90 per cent of biliary. . 
organisms were sensitive to kanamycin or gentamicin. 
For this reason we undertook a randomized controlled 
trial of prophylactic gentamicin in biliary surgery 
(Keighley et al, 1975). The results indicated a 
significant reduction of wound sepsis and a lowered 
incidence of bacteraemia only in patients with 
organisms in the bile at the time of operation. 


Unnecessary prophylactic antibiotic therapy is 
aindesirable and is likely to be associated with the 
emergence of resistant organisms (Altemeier et al., 
1956) and super-infection (Garrod, 1972). Unneces- 
sary use of gentamicin is particularly to be avoided 
because of the dangers of toxicity (Reeves, 1975). For 
these reasons some form of selective prophylaxis 
should be sought to cover only the patients with 
organisms in the bile at operation. Because it takes 
at least 24 hours for organisms to be identifiec m the 
cultures of bile and since postoperative prophylaxis 
has little, if any, influence on the incidence o: either 
wound sepsis or septicaemia (Burke, 1961), methods 
of detecting the presence of biliary organism before 
or at the time of operation should be sought. 

Preoperative duodenal cultures have been studied 
as a method of indicating the presence of biliary 
infection (Engstrom et al., 1971). Unfortunately, there 
is à poor correlation between the results of cultures 
from the duodenum and from the bile and adequate 
duodenal samples are difficult to obtain. Synoperative 
Gram stains on bile are currently being evaluated in 
this unit, but the initial results have indicated a high 
incidence of false findings unless examination is 
performed by an experienced microbiologist. 

In our study we found that the clinical presentation 
and operative findings of patients provide a useful 
guide as to the likelihood of bacterbilia. Edlurd et al. 
(1957) found that biliary sepsis was common in 
jaundiced patients with stones in the bile duct, but 
unusual in young patients with stones confined to the 
gallbladder undergoing elective operation. In ourstudy 
we felt that it was inappropriate to analyse the risk of 
biliary sepsis simply on the basis of any individual 
factor taken in isolation. In our experience the patients 
with organisms in the bile usually had more than one 
‘factor’ placing them into a high risk group, and for 
this reason a cluster analysis has been used. 

We believe that prophylactic antibiotic therapy 
helps to reduce postoperative sepsis but that unneces- 
sary prophylactic antibiotic cover should be avoided. 
If the data from this study were implemented and 
antibiotics given only to the high risk patients, there 
would still be a group of low risk cases in whom the 
wound sepsis rate was 14 per cent. When operative 
Gram stains were used to define patients requiring 
antibiotic cover, wound sepsis was reduced by this 
method of patient selection from 18 to 7 per cent 
compared with a group of controls receiving no 
antibiotics (Bishop et al, 1975). There are two 
principal objections to the use of Gram stains. The 
laboratory must be able to provide accurate and rapid 
reperts which should be telephoned to the operating 
theatre before wound closure. It is also argued that the 
optimum time for appropriate antibiotic therapy is 
before and not during the operation. 

Preoperative prophylactic antibiotics are therefore 
to be recommended in the elderly, those who are 
jaundiced, in any patient with a recent histery of 
rigors, where emergency operation or one within 4 
weeks of an emergency admission is required and in 


e 
Multivariate analysis of biliary sepsi 






any patient who has had a previous operation on ti 
biliary tract. We now believe that prophy axis wot 
also be improved by collection of bile for Gram 
staining at the beginning of the operatien, Tf them 





whom organisms are seen on the Gram stain, thes 
should alsc be given antibiotics, preferably befor 
wound closure. 
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Carcinoma of the periampullary region: a review of 
a personal series of 87 patients 


M. BALASEGARAM* 


SUMMARY 
Eighty-seven patients with carcinoma of the peri- 
ampullary region treated by the author are reviewed. 
The clinical presentation and investigations are 
reported, and it is emphasized that the poor prognosis 
of this disease is due to the delay in presentation and 
diagnosis. Consequently, in most cases treatment. can 
only be palliative, and the various forms of treatment 
are discussed. 


IN recent years there has been a marked increase in the 
incidence of periampullary carcinoma reported in 
Western countries. The current incidence figures are 
0-3-0-9 per cent of all autopsies and 1-2 per cent of 
ali malignancies. Beall et al. (1970) reported that 
pancreatic carcinoma presently ranks as the third 
leading cause of cancer deaths in males between 35 
and 57 years old. However, little has been reported on 
this subject from the East (Maki et al., 1966). Kutty 
and Balasegaram (1973) reported an incidence of 
0-38 per cent of all the tumours examined at the 
Institute of Medical Research, Kuala Lumpur, in a 
7-year period from 1964 to 1970. This proportion has 
since increased to 0:57 per cent. In this series peri- 
ampullary carcinomas included malignancies of the 
head ofthe pancreas, of the ampulla of Vater and of 
the duodenum and distal end of the common bile duct. 

The purpose of this paper is to report the conclu- 
sions drawn from an evaluation of 87 patients with 
periampullary carcinoma treated by the author over 
a lO0-year period. The results emphasize the late 
presentation of these patients, the delay in diagnosis 
and the merits and demerits of the various forms of 
treatment performed. 

Because of the extremely low resectability rate, 
particular stress is placed on the role of palliative 
treatment, especially chemotherapy and immuno- 
therapy. The necessity for this form of treatment is 
mainly the result of lack of awareness of the increasing 
incidence of the disease, the delay in seeking medical 
advice and the failure of early diagnosis. 


Patients 
Eighty-seven patients with a diagnosis of peri- 
ampullary carcinoma were treated by the author 
between 1965 and 1975 at the General Hospitals 
of Seremban and Kuala Lumpur. Sixty-six of these 
patients had carcinoma of the head of the pancreas, 
14 had cancer of the ampulla of Vater, 4 had duodenal 
carcinoma while 3 had cancer of the distal end of the 
common bile duct. 

The series comprised 74 males and 13 females, 
giving a higher male preponderance than has been 
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reported in most Western series. The average age of 
these patients was 52 years and the range was from 
31 to 78 years. 


Clinical presentation 

Analysis of the clinical presentation. shows that 
jaundice, severe abdominal pain and marked weight 
loss were the commonest reasons prompting the 
patients to seek medical advice. All three symptoms 
manifested an advanced stage of the disease. The 
jaundice was intermittent in 7 patients. Pain was the 
second most common symptom, being localized in the 
epigastrium and right hypochondrium, but radiating 
to the back in nearly 60 per cent of the cases. 

An abdominal mass was a significant finding in 
patients with carcinoma of the pancreatic head and 
duodenum. More than 90 per cent of the patients 
reported loss of weight, anorexia and anaemia. Sixty- 
seven patients had a palpable liver and gallbladder. 
Thrombophlebitis of the leg was present in only 3 
patients. 

The average duration of symptoms before hospital- 
ization was 6-8 months. Delay in diagnosis by the 
attending physician averaged 3-6 weeks. The most 
commonly made diagnosis was medical jaundice or 
cirrhosis of the liver. The period before diagnosis was 
short in the 3 patients with carcinoma of the distal 
common duct, 


Investigations 

Apart from history-taking and clinical examination, 
the preoperative investigations included examination 
of faeces for occult blood, measurement of fasting 
blood sugar levels, glucose tolerance tests, barium 
meal studies (Fig. 1), especially hypertonic duodeno- 
graphy, and angiography. Occult blood was present 
in 15 of the 21 patients with cancer of the ampulla of 
Vater and in all those with carcinoma of the duo- 
denum. Eighteen patients with pancreatic tumour had 
diabetes, with significant blood sugar changes. 
Hepatic scanning helped diagnose liver metastases in 
16 patients, while pancreatic scanning revealed the 
presence of a space-occupying lesion in 14 of 22 
patients (Fig. 2). 

One of the most reliable tests in diagnosing peri- 
ampullary carcinomas was hypertonic duodenography, 
A positive diagnosis was made in 10 of the 14 patients 
(Fig. 3). 

Coeliac and selective angiography, percutaneous 
transhepatic portography and cholangiography were 
* Second Surgical Division, Department of Surgery, General 
Hospital, Kuala Lumpur, Malaysia. 





useful adjuncts in advanced carcinomas. These 
sophisticated investigations enabled the nature and 
localization of the lesion and the feasibility of surgery 
to be determined preoperatively (Fig. 4). 


Treatment 

Pancreaticoduodenectomy was performed in 12 
patients: 7 with carcinoma of the head of the pancreas. 
2 with carcinoma of the ampulla of Vater, 2 with 
carcinoma of the duodenum and | with carcinoma of 
the common bile duct. Pancreaticojejunostomy as a 
reconstructive procedure was performed in 10 patients, 
while 2 patients had a total pancreatectomy. Two of 
the 12 patients had biliary drainage befcre the 
resection. 

Sixteen patients had some form of internal drainage 
of the biliary system. Two patients had cholecysto- 
gastrostomy for carcinoma of the common bile duct, 
and 3 patients had choledochoduodenostomy for 
ampullary carcinoma. Choledochojejunostomy was 
performed on 7 patients with carcinoma of the head 
of the pancreas, 3 patients with ampullary carcinoma 
and | patient with duodenal carcinoma. Eight patients 
had exploration and biopsy only, 2 were considered 
too ill for any form of surgery, while 49 patients had 
permanent T-tube drainage. The operations performed 
are shown in Table I. 

In this series the pancreaticoduodenal anastomosis 
used was the technique of pancreatic implantation 
described by Smith (1956). The cut margin of the 
pancreatic duct is anchored to the jejunal mucosa 
with a catgut stitch, and a 5-cm length of fine rubber 
tubing is inserted for half its length into the pancreatic 
duct, with the other half in the jejunal lumen. The 
second anastomosis is end to side between the bile 
duct and the jejunum with a T-tube inserted into 
the biliary duct. The gastrojejunal anastomosis is 
performed about 30-40 cm distal to the biliary 
anastomosis (Aston and Longmire, 1973). 


Results of surgery 

Sigrificant complications occurred in the 12 patients 
whe had a pancreaticoduodenectomy. There were 6 
instances of pancreatic fistula, 5 of postoperative 
haemorrhage, 7 wound infections and 2 patients with 
pancreatic endocrine and exocrine insufficiency re- 
quiring supplementation by oral pancreatic enzymes 
and insulin. 


Table I: 





OPERATIONS PERFORMED AND MORTALITY 


Periampullary carcinorm 


Fig. 1. Barium meal film showing advanced carcinoma of 
duodenum. 





Fig. 2. Pancreatic scan showing poor uptake of the head o 
the pamcreas due to a tumour. 


Site of carcinoma 

















Head of pancreas Ampulla of Vater Duodenum Common bile duct Total 
No. of No. of No. of No. of No of 
Type of operation cases Mortality cases Mortality cases Mortality cases Mortality cases Moria 
Pancreaticoduodenectomy 7 3 2 | 2 l 12 i 
Cholecystogastrostomy 2 l 2 
Choledochoduodenectomy 3 | 3 | 
Choledochojejunostomy 7 5 3 2 | | |] 
Exploration and drainage 5 5 2 2 l | 8 8 
External T-tube drainage 45 8 4 2 4) it 
No treatment 2 2 2 2 
Total 66 23 14 8 - 2 3 l 27 34 (3 
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Fig. 3. Hypertonic duodenograms indicating a carcinoma of the ampulla of Vater. 





Fig. 4. Selective angiogram indicating displacement of the 
vessels due to a carcinoma of the head of the pancreas. 


Four of the patients who had a pancreatico- 
duodenectomy died, an operative mortality of 33-3 
per cent. Three had lesions in the head of the pancreas 
and | in the ampulla of Vater. Death in 2 patients was 
due to shock, generalized peritonitis and hepatic and 


renal failure, all subsequent to leakage at the site of 


the pancreaticojejunostomy. The other 2 patients died 
of postoperative haemorrhage into the gastro- 
intestinal tract and retroperitoneal region and renal 
failure. 
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Ten of the 16 patients who had internal drainage: 
died within 2 weeks of operation: 6 of liver failure and 
4 of anastomatic leakage. Ten of the 49 patients with 
[-tube drainage died within 3 weeks, mainly of 
nepatorenal failure. The 8 patients undergoing 
exploration and biopsy and the 2 patients who were 
too ill for surgery died within 30 days of admission 
(Table I). 


Follow-up 

[wo of the 4 patients with carcinoma of the head of 
the pancreas who had a pancreaticoduodenectomy 
survived for 3 months after surgery and died of liver 
failure, while the remaining 2 died of distant metastases 
at 5 and 8 months after operation respectively. One 
patient who hac a carcinoma of the ampulla of Vater 
and underwent pancreaticoduodenectomy survived 
lor nearly 3 years, while 2 patients with duodenal 
carcinoma and | with a carcinoma of the distal 
common bile duct lived for 4-8 months and died of 
hepatic and pulmonary metastases. 

Of the 6 patients who had internal drainage and 
survived the postoperative period, all died 5-7 months 
postoperatively, 5 from extensive recurrences and 1 
from liver failure. 

Seven patients with carcinoma of the head of the 
pancreas and 3 with carcinoma of the ampulla of 
Vater who had T-tube drainage died of distant 
metastases at 2-6 months. 


Chemotherapy and immunotherapy 

Twenty-nine patients with advanced pancreatic 
carcinoma who had external T-tube drainage of ‘the 
common bile duct had chemotherapy with immuno- 
therapy. In these patients one arm of a wide bore 
silicone T-tube was passed through the duodenum 


into the small intestine. Where tumour tissue was 
present in the duodenum or ampulla of Vater it was 
obliterated with diathermy as far as possible. The 
presence of the T-tube facilitated the passage of bile 
and also avoided a gastro-enterostomy. In patients 
with advanced cancer the T-tube permitted feeding. 

Chemotherapy was commenced on the second day 
after operation. In all thepatientsintravenous 5-fluoro- 
uracil was administered in doses of | g daily for 5 days 
via a saline drip. After a 2-week interval 5-fluoro- 
uracil was given weekly using the same dosage 
indefinitely. Supportive therapy, in the form of blood 
transfusion, human albumin, lipids and parenteral 
vitamins, is of vital importance. 

Simultaneously, 40 million organisms of BCG were 
injected directly into the tumour tissue. This was 
supplemented with 6 million organisms of BCG 
intradermally in divided doses for 5 weeks. 

In addition, 10 patients had intra-arterial chemo- 
therapy, primarily for the relief of pain after the initial 
treatment, for periods of 3-4 months, usinga technique 
modified from that described by Gazet (1974) and 
Gazet and Smith (1974). 

The author's technique involves regional intra- 
arterial infusion of 5-fluoro-uracil by percutaneous 
femoral intra-arterial infusion. An arterial catheter is 
inserted as for a coeliac angiogram, but the tip of the 
catheter is passed into the common hepatic artery 
or preferentially into an arterial branch supplying 


the pancreas from the gastroduodenal artery. The 


catheter is connected to a constant infusion pump. 
S.Fiuoro-uracil is given in doses of 1 g daily for a 
period of 5 days; 0-5 g 5-fluoro-uracil is added to 
500 mg of normal saline containing 500 units of 
heparin and infused over 12 hours. Prophylactic 
ampicillin in doses of 250 mg 6-hourly is administered 
for the same period. Following removal of the catheter 
after 5 days, maintenance therapy using 1 gof 5-fluoro- 
uracil is given intravenously in a 500-mg saline drip. 

Six patients had considerable relief of pain, while 
in the other 4 there was no appreciable change. The 
complications encountered in these 10 patients 
included displacement of the catheter in 3 which 
required subsequent adjustment, haemorrhage from 
the femoral artery in one and clotting of the catheter 
in another patient. However, these patients had had 
three doses of the chemotherapy before the clot 
occurred. All survived these complications. 

Of the 29 patients receiving chemotherapy with 
immunotherapy, 4 died within 6 weeks. Ten patients 
survived for periods ranging from 2 to 18 months. The 
longest survivors are 2 patients who are still alive at 
16 and 20 months respectively. The remaining 13 
patients are alive at 2-14 months (Table I7). 

There was definite subjective improvement in 
65-5 per cent of the 29 patients, with relief of pain and 
a sense of well-being; more importantly, 10 patients 
have returned to their original work or some form of 
employment. 

It must be stressed that all the patients who had 
chemotherapy treatment required pre- and post- 
infusion liver function tests and a full blood count. 
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Table 1): RESULTS OF CHEMOTHERAPY 
Period of survival Remarks 


4 2-6 wk 
3 2-10 mth 


No. of patients 


Died during treaimer:. 
Died of liver failure a 
extensive metastasi 





3 10-18 mth Died of metastasis 
13 2-14 mth Stull living 
5 16-20 mth Sul living 
Where the total white blood count was beje 





3000/mm? and the platelets below 70 008, treatme 
was temporarily discontinued and steroid thera: 
commenced using 500 mg of hydrocortisone mite- 
venously and supportive therapy using fresh blocs. 
platelet infusion and parenteral vitamins was begas 
immediately. Such therapy was necessary in 6 of ews 
29 patients. 










Discussion 
Since Whipple et al. (1935) first advocated pancreat: 
duodenectomy for periampullary carcinoma, 
operative mortality in most Western seres has b 
reduced from 31:6 per cent (Longmire and Shat=s, 
1966) to zero (Warren et al., 1967; Howard, 19% 
Several factors have contributed to this, Surgeons h 
become more experienced in the technique of 
major operation, and special pancreatic units he 
been established. The ‘team approach’ which v 
advocated by Howard (1968) and involves memt 
of the departments of physiology, gastre-enterole 
biochemistry and surgery has enabled close pre- æ 
postoperative patient evaluation, including gast 
secretion studies, pancreaticoduodenal drainage, t 
glucose tests and strict adherence to the criteria 
curative resectability. 

The criteria for curative resection are cf paramocs si 
importance. One of the most important :s absence sf 
lymph node involvement in the region of the pancre=s, 
while tumour involvement of the root of the transverse 
mesocolon, hepatoduodenal ligament, portal èf 
splenic artery, aorta or inferior vena cava is a posit 
contra-indication to radical surgery. Involvement 
the uacinate process of the pancreas precludes 
form of resection because of the difficulty in remov~ 
all the tumour from the region of ‘he supe 
mesenteric vessels and the tendency to early invasi 
of the peri-aortic lymph nodes (Monge et al, 19e; 
Buck water et al., 1965; Sato et al., 1968). 

In spite of the improved operative mortality rate «5 
Western series, the resectability and the long tem" 
survival rates are still disappointingly poor. Beal et 
al. (1970) reported that only 8 per cent of 275 patients 
with periampullary carcinoma qualified for cura Xe 
resection. This would imply that less than 2 per cest 
of the present series would be eligible for rad! 
resection. In retrospect, although the author reseccsd 
12 of 87 periampullary carcinomas, except for 2 ceses 
the rest of the patients failed to qualify for cura se 
surgery. This explains the high morbidity and the pcr 
long term survival in this series, 

The key to this complex disease clearly lies in ez iy 
diagnosis, permitting radical surgery and prolonesc 


survival. Diagnosis of periampullary carcincr 
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Fig. 5. Operative cholangiogram indicating narrowing of the 
lower end of the common bile duct due to tumour. This 
patient subsequently had a pancreaticoduodenectomy. 





should be made before the onset of the classic 
symptoms of obstructive jaundice, pain and loss of 
weight. The persistence of vague symptoms such as a 
bloated feeling, eructation, epigastric or right hypo- 
chondrial pain, discomfort, diabetes, weakness and 
anaemia in patients over 40 years where routine 
barium studies and serological tests including pan- 
creatic and hepatic scanning are normal should lead 
to the suspicion of periampullary carcinoma. 

The use of hypertonic duodenography and more 
recently endoscopic examination of the duodenum 
and retrograde cannulation of the ampulla of Vater 
and the pancreatic duct has increased the diagnostic 
rate of periampullary carcinoma (Blumgart, 1975). 
However, in spite of these investigations, when in 
doubt, the author strongly advocates an exploratory 
laparotomy including the use of operative cholangio- 
graphy (Fig. 5) and pancreatography. 

The present series has shown that the results of 
palliative surgery in the form of internal bypass 
procedures are equally disappointing (Pope and Fish, 
1971). Further, the mortality was more than doubled 
in 24 patients who had combined bypass surgery and 
gastro-enterostomy. Accordingly, in view of the high 
mortality rate associated with radical and bypass 
surgery in cases with advanced disease the author now 
prefers external T-tube drainage, followed by chemo- 
therapy and immunotherapy. This relieves the jaundice 





Fig. 6. Patient with an advanced carcinoma of the pancreas 
with a T-tube drainage exernally. Note that he has Strapped 
the plastic bag to the leg. 


and infection and avoids a gastro-enterostomy since 
the T-tube serves to divert the bile and can also be 
used for feeding purposes. The T-tube brought out 
externally is anchored permanently to the abcominal 
wall with a non-absorbable stitch and drains into a 
plastic bag or bottle. Many patients have in fact 
devised their own methods of attaching the bag or 
bottle. Some have the container strapped to the 
abdomen, others to the leg while one patient devised 
a special pocket in his trousers in order to cerry the 
container (Fig. 6). Most of the patients were able to 
clamp the T-tube permanently after chemotherapy 
treatment and when the jaundice had cleared. The 
T-tube in these patients is flushed weekly. 

The modified T-tube treatment, together with 
combined chemotherapy and immunotherapy, certainly 
offers promising results. This procedure requires a 
longer follow-up period but initial results have been 
encouraging. 

Radical pancreaticoduodenectomy at present 1s 
mainly a palliative procedure and more emphasis Is 
currently being placed on early diagnosis o? this 
disease. | 
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Prophylaxis against anaerobic sepsis in bowel surgery* 


M. R. B. 
J. ALEXANDER-WILLIAMS: 


SUMMARY 

Sixty-two patients were admitted to a prospective ran- 
domized controlled trial to investigate the influence of a 
prophylactic antibiotic, lincomycin, on anaerobic sepsis 
following bowel surgery. The incidence of postoperative 
sepsis was reduced from 45 to 18 per cent (P< 0-025). 
Wound infections were reduced from 38 to 12 per cent 
(P<0:05). Intra-abdominal or pelvic abscess occurred 
in | of the treated group compared with 3 controls. 
Septicaemia occurred after operation in 1 patient re- 
ceiving lincomycin and in 3 of the controls; in 2 of the 
laiter, pure growths of bacreroides were isolated from 
the blood cultures and 1 of these patients died. Although 
lincomycin had no influence on the number of patients 
who developed aerobic postoperative. infections, there 
was a significant reduction in the incidence of sepsis due 
to bacteroides, which occurred in 10 of the control group 
compared with I in the lincomycin group (P « 0-005). 
No patients developed complications attributable to 
lincomycin, such as pseudomembranous colitis. 

These data indicate that the genus Bacteroides are 
important pathogenic organisms and are responsible for 
postoperative morbidity. Furthermore, anaerobic sepsis 
can be reduced by appropriate prophylactic antibiotics. 


OPERATIONS on the large bowel are associated with a 
high incidence of infective sequelae. Wound sepsis, 
particularly following excision of the rectum, con- 
stitutes a problem in nursing management and pro- 
longs the stay of patients in hospital. Although 
septicaemia is uncommon, it may be fatal. 

The organisms responsible for these infections are 
usually intestinal bacteria which have been introduced 
into the wound at the time of the operation (Davidson 
et al, 1971). The colon contains large numbers of 
aerobic and anaerobic organisms. The latter, particu- 
larly the genus Bacteroides, are found in much larger 
numbers than any of the other colonic bacteria 
(Nichols et al., 1971). Recent reports suggest that 
bacteroides may occasionally be responsible for life- 
threatening septicaemia and clinical wound infections, 
particularly in debilitated patients and individuals 
receiving steroid therapy (Okubadejo et al, 1973; 
Leigh, 1974). It has also been shown that appendi- 
cectomy is associated with a high incidence of bac- 
teroides wound sepsis and that the overall rate of 
wound infection can be significantly reduced by linco- 
mycin, an antibiotic which is effective against these 
organisms (Leigh et al., 1974). 

The aims of this study have been twofold: first, to 
investigate the importance of bacteroides às a cause 
of sepsis following operations on the large and small 
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bowel for inflammatory bowel disease or intestinal 
carcinoma ; secondly, to determine whether the use of 
prophylactic lincomycin would reduce postoperative 
sepsis. 


Patients and methods 

Sixty-five consecutive patients were admitted to a 
prospective randomized controlled trial. Three patients 
were withdrawn because additional antibiotic therapy 
was given within 48 hours of operation. The protocol 
excluded any patient who either had been febrile 
within 72 hours before operation or had a known 
allergy to lincomycin. There were 33 patients in the 
group receiving lincomycin and 29 controls. In the 
former, 600 mg of lincomycin were given by intra- 
venous Injection at 6 a.m. on the day of the operation 
and in the anaesthetic room immediately before in- 
duction of anaesthesia. Thereafter, the same dose was 
continued 8-hourly for 5 days. At no stage did any 
patient in the control group receive antibiotics, or did 
any patient in the lincomycin group receive additional 
antibiotics. 

Wound closure was standardized: the abdominal! 
wall was sutured with nylon in two layers and the skin 
with silk. After excision of the rectum (16 patients) 
the proctectomy space was always closed as a primary 
procedure over two closed suction drains brought out 
through the abdomen at separate sites. 

Postoperative sepsis included evaluation of wound 
infection, intra-abdominal or pelvic abscess and 
septicaemia. Wound infection was defined as the 
presence of pus which discharged spontaneously or 
required to be released; assessment was made by one 
person. [ntra-abdominal or pelvic abscess was re- 
corded if a collection of pus required drainage or if a 
sinogram demonstrated an abscess cavity beneath the 
incision. Septicaemia was confirmed by blood cultures, 
which were only performed in patients with clinical 
evidence of bloodstream infection. 

There were 13 males in the lincomycin group and 
12 in the control group (Table 1). Ten patients were 
over 70 years of age (6 receiving lincomycin and 4 
controls). Thirty-six patients underwent operations 
for inflammatory bowel disease and 25 for colorectal 
cancer. Eleven of the former group underwent ileal 
resection only (all had Crohn's disease), but were 
included because 6 of them were receiving steroids at 


* Based on a paper presented at the Spring Meeting of the 
British. Society of Gastroenterology at Southampton in April 
1975, 

t The General Hospital, Birmingham. Requests for reprints to 
J. Alexander-Williams. 


the time of operation. Although more patients had 
inflammatory bowel disease in the lincomycin group 
than in the control group, the numbers receiving 
stercids at the time of operation or within 12 months 
of surgery were similar. 

Operations were classified into one of three groups 
depending on the risk of developing postoperative 
infection (Table H1). Group A included all the patients 
who underwent excision of the rectum; all except the 
patient who had a perineal proctectomy hac two 
incisions which were susceptible to infection. The 
operations included panproctocolectomy anc ab- 
dominoperineal excision of the rectum. Group B 
included patients who underwent large bowel resec- 
tions and primary anastomoses, including anterior 
resection (6), sigmoid colectomy (7) and total colec- 
tomv and ileorectal anastomosis (8); the remaining 
14 operations included left or right hemicolectomy and 
transverse colectomy. Greup C included patients who 
underwent small bowel resection and anastomosis. 
Apart from group C, the operations of the patients 
receiving lincomycin were well matched with those of 
the control group. 


Results 

Wound infections occurred in 15 patients, 4 0^ whom 
were receiving lincomycin (12 per cent, compared 
with 38 per cent in the control group, P < 0:051 (Table 
HD. The abdominal wall became infected in 3 patients 


Table IH: POSTOPERATIVE SEPSIS 
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Table t: COMPARISON BETWEEN THE 
LINCOMYCIN AND CONTROL GROUPS 


Lincomycin 


Contro? 





(33 patients) (25 

Males 13 

Age over 70 years 6 

Colorectal cancer Io 13 
Inflammatory bowel disease 22 bd 
Others i Q 
Steroids at operation 5 5 
Steroids within 12 months 7 6 


of operation 


Operation Lincomycin Control 

Group A 

Panproctocolectomy 3 3 

Abdeminoperineal excision 3 4 

of che rectum 

Perinzal proctectomy 0 i 
Group B 

Anterior resection z 4 

Sigmoid colectomy 3 4 

Total colectomy and ileo- 6 2 


rectal anastomosis 
Left hemicolectomy i 
Righ: hemicolectomy 5 § 
Transverse colectomy 2 
Group € 
Smal. bowel resection and 8 3 
anastomosis 








Group and S Organisms TTE TESTA 
pazient Operation Abdominal wound Perineal wound Pelvic abscess Blood 
Lincemycin 
S. W. RH E. coli 
Proteus spp. 
M. D. PPC E. coli E. coli 
D-F. SBR E, coli 
Str. faecalis 
P.G. SBR E. coli 
J. P. AP E. coli Bacteroides spp. 
E. coli 
Proteus spp. 
Str. faecalis 
M. G. PPC ‘Sterile’ pus 
Control 
G. J. PPC Bacteroides spp. 
E. coli 
C. C. AR Bacteroides spp. 
Staph. aureus 
Cols AP E. coli 
Lid. AR Bacteroides spp. Bacteroides spp. 
M. M. RH Bacteroides spp. 
E. AP Bacteroides spp. 
Tus. AR Bacteroides spp. Bacteroides spy 
F. C. TC Bacteroides spp. 
C. A, PPC Bacteroides spy. 
M. B. TC Bacteroides spp. 
E. coli 
D. B AP E. coli E. coli Ser. faecalis 
Str. faecalis Proteus spp. 
E. W. RH Bacteroides spp. E. coli 
3-Haemolytic 
LE. SBR ‘Sterile’ pus streptococcus 


PN 


SBR, small bowel resection; TC, transverse colectomy. 
* The patient died. 
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Table IV: EFFECT OF LINCOMYCIN ON 
POSTOPERATIVE SEPSIS 








Lincomycin Control Significance 
Fetal number of patients 33 29 
Patients with one or more 6 13 P-«-—0-025 
infective complications 
Patients with one or more 4 E P «0403 
wound infections 
Patients with one or more Í 10 P< 0-005 


hacteroides isolates 


(28 per cent); perineal sepsis occurred in 3 patients 
receiving lincomycin (9 per cent) and in 4 controls 
(14 per cent). 

One patient receiving lincomycin developed an 
intra-abdominal abscess which spontaneously dis- 
charged 2 weeks after a small bowel resection. In 
contrast, intra-abdominal or pelvic abscess was a 
postoperative complication in 3 controls. 

Septicaemia occurred in | patient in the lincomycin 
group l6 days after small bowel resection, and a 
m:xed growth of Escherichia coli and Streptococcus 
faecalis was isolated. Three patients in the control 
group developed septicaemia. One developed endo- 
toxic shock 8 days after abdominoperineal excision, 
and the blood cultures yielded a growth of Srr. 
faecalis. Another had an intermittent fever associated 
with a localized leak following anterior resection and 
a growth of bacteroides was cultured from the blood. 
The third patient developed bacteroides septicaemia 
and disseminated intravascular coagulation following 
a panproctocolectomy, resulting in the only death in 
the study. 

The total number of patients with one or more 
infective sequelae was significantly reduced from 45 
to 18 per cent with lincomycin (P « 0-025; Table IV). 
Furthermore, bacteroides were isolated in 10 patients 
in the control group (the isolates consisted of pure 
bacteroides in 7 cases) and in only 1 patient receiving 
lincomycin (P«0-005). The incidence of aerobic 
infections did not significantly differ between the 
groups (5 in each). 


Discussion 

Until recently Bacteroides species have not been 
regarded as important pathogenic organisms, These 
bacteria are Gram-negative anaerobes which may not 
survive unless plated out within minutes of swabbing 
purulent exudates and incubated under strict anaerobic 
canditions (Nichols and Condon, 1971). Perhaps 
little importance has been attached to these bacteria 
because the organisms have frequently been present 
in clinical infections but delays between collection and 
culture have resulted in failure of growth. Leigh (1974) 
has observed a fourfold increase in the incidence of 
bacteroides recovered from clinical wound infections 
between the years 1970-4, merely as a result of im- 
proved laboratory methods. In a recent series, half the 
infected wounds following intestinal surgery yielded 
pure growths of Bacteroides fragilis (Leigh, 1975). 
Bacteroides infections usually occur in patients with 
lower gastro-intestinal or gynaecological disease, and 
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over half of the infections are associated with pure 
growths of the organism. Septicaemia due to bacter- 
oldes is being diagnosed more frequently with im- 
proved culture techniques, and carries a high mortality 
(Okubadejo et al., 1973; Leigh, 1974). 

There are four antimicrobials whose peak serum 
levels exceed twice the minimum inhibitory concen- 
iration for over 90 per cent of isolated bacteroides. 
These are clindamycin, metronidazole, rifampicin and 
incomycin. However, lincomycin is the only paren- 
teral preparation freely available. As a result of post- 
operative ileus and unpredictable absorption of oral 
agents from the gastro-intestinal tract, oral anti- 
microbials are inadequate in patients requiring 
intestinal surgery. Lincomycin is therefore the most 
suitable antibiotic against bacteroides in bowel sur- 
gery (Tracy et al, 1972). Nevertheless, lincomycin 
has little, if any, influence on the aerobic Gram- 
negative coliform bacilli. Any effect that lincomycin 
may have in reducing postoperative sepsis is probably 
due to its influence on bacteroides. 

There has been recent concern with the use of linco- 
mycin and clindamycin because of occasional reports 
of life-threatening pseudomembranous colitis (Scott 
et al., 1973; Viteri et al, 1974). The pathogenesis of 
this complication is unknown; it appears to be inde- 
pendent of the route of administration of the anti- 
biotic (Leading Article, 1974), and tends to occur in 
patients with severe coexisting disease. None of the 
patients receiving lincomycin in this study developed 
pseudomembranous colitis. However, drug-induced 
colitis, although rare, must be regarded as a serious 
side-effect of lincomycin. We feel that the advantages 
of reduced bacteroides sepsis justify the use of the 
drug. Nevertheless, the search continues for a safer 
systemic antibiotic which is effective against bac- 
teroides. 

Apart from the incidence of inflammatory bowel 
disease and small intestinal resection, the groups in 
the present series were well matched. The suggestion 
that tleal resection carries a lower morbidity than 
colonic resection was not confirmed by this study. Of 
il such patients, | of the 3 controls and 5 of the 8 
receiving lincomycin developed postoperative infec- 
tions. In the control group, patients with inflammatory 
bowel disease fared worse than those with colorectal 
cancer, so that the uneven distribution of disease 
would indicate that the controls were less liable to 
develop complications than the treated group. 

Although we used a 5-day course of lincomycin, 
beneficial results are probably obtainable with much 
shorter courses, Stokes et al. (1974) reported satis- 
factory results with a course of two injections, and a 
three-injection course currently under investigation in 
our unit appears most promising. The emergence of 
resistant strains of bacteroides following lincomycin 
has not been reported. Bacteroides are less virulent 
and more fragile than, for example, coliforms or 
staphylococci, and transfer of emergent resistant 
strains within a ward population is theoretically 
possible but unlikely. The bacteroides strain recovered 
from the perineal wound of our patient J. P. who 


received lincomycin (see Table 11) was sensitive to a 
wide range of antibiotics including lincomyein and 
clindamycin. 

The results of this study have shown that bac:eroides 
are an important cause of sepsis after bowel surgery. 
Experimental evidence suggests that exclusion of 
bacteroides from the colon minimizes postoperative 


complications (Nichols et al., 1973). Clinical :rials of 


an antibiotic bowel preparation which eliminates 
these organisms before operation are not available, 
but the role of this method of prophylaxis warrants 
further study. 

We have also shown that bacteroides infections 
after ileal and colonic resection can be reduced by 
parenteral antibiotic cover. Because lincomycin has 
no influence on aerobic colonic bacteria the cverall 
number of patients developing postoperative infections 
due to aerobes is not influenced. 

The results of this trial indicate that the use of a 
suitable prophylactic parenteral antibiotic will reduce 
the incidence of infection due to bacteroides, which are 
responsible for much of the postoperative sepsis en- 
countered in bowel surgery. 
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Colonic lymphoma complicating ulcerative colitis 


P. RENTON AND A. J. BLACKSHAW* 


SUMMARY 

Colonic lymphoma is a rare complication of ulcerative 
colitis. Two cases are described in patients who had had 
ulcerative colitis for 12 and 22 years respectively. Both 
petients presented with a recent change in their 
symptoms, which had become increasingly severe and 
which had not remitted with customary treatment for 
ulcerative colitis. Physical and haematological examina- 
tions revealed no evidence of generalized lymphoma, 


though barium enema studies indicated the sites of 


the lymphomatous lesions superimposed on chronic 
ulcerative colitis which were confirmed at operation and 
biopsy. 


Case reports 

Case 1: A 52-year-old Portuguese woman was admitted to St 
Mark's Hospital, London, on 12 June 1974 with a 12-year 
history of diarrhoea. This had increased in severity in the 6 
months before admission, and had recently been accompanied 
by rectal bleeding for which blood transfusion was necessary. 
Pain was not a feature of her symptoms. She had lost 18 kg in 
weight in 6 months and had been treated with steroid enemas 
and Salazopyrin, having been diagnosed as a case of ulcerative 
colitis, 

Physical examination was unremarkable, but on sigmoid- 
oscopy the rectal mucosa was irregular. Pseudo-polyps were 
seen in the lower rectum together with an atypical large 
isolated ulcer on the posterior rectal wall. 

Investigations on admission were as follows: haemoglobin 
13-0 g, WBC 10 500/mm? and ESR 62 mm/h. Urine analysis 
revealed no abnormality. Plasma electrolytes were within 
normal limits. Total plasma proteins were 6-4 g per cent and 
albumin was 3:0 g per cent. Plasma electrophoresis showed a 
non-specific shght increase in alpha-2-globulin. Measurement 
of immunoglobulin levels gave results within normal limits. 

An ‘instant (unprepared) barium enema examination showed 
the large bowel devoid of faeces other than in the caecum. The 
rectum was narrow and rigid. The post-rectal space was 3 cm. 
There was angulation at the upper rectum above which the 
bowel was slightly distensible. Irregular ulceration, as well as a 
polyp, was seen on the posterior wall. There was loss of the 
normal haustral pattern throughout the colon and fine ulcera- 
tion in the region of the hepatic flexure (Fig. 1). 

A chest X-ray was normal. 

In view of the length of history, recent change in symptoms, 
radiological evidence of total colitis and atypical rectal ulcera- 
tion seen at sigmoidoscopy and on barium enema, a procto- 
colectomy was performed (Mr H. E. Lockhart-Mummery and 
Mr P. R. Hawley). 

The operative specimen showed shortening and narrowing 
of the colon from the caecum to the splenic flexure with 
muscular thickening of the bowel wall and atrophic mucosa. 
In the region of the splenic flexure there was an extensive area 
of ulceration involving the entire circumference of the bowel 
wall for 15 cm. The edges were well demarcated, elevated and 
hard, and the cut surface showed white tumour infiltrating 
through the wall to the serosal aspect. The lower 10 cm of the 
rectum showed similar appearances (Fig. 2), 

Histology (Dr B. C. Morson) of the two ulcerated areas 
showed the appearances of malignant lymphoma. Tumour was 
invading the mesenteric and pararectal fatty tissue. Sixty-two 
mesocolic and pararectal lymph nodes were examined and 
none showed involvement by malignant lymphoma. The 
remaining colon showed the histological appearances of 
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chronic ulcerative colitis in remission, with mucosal atrophy 
throughout the whole length of the specimen. 


Case 2: A 49-year-old English woman had a history of procto- 
colitis of 22 years’ duration, with attacks of diarrhoea and 
bloody mucous discharge. usually in the summer and of 1-2 
months’ duration. A barium enema study performed elsewhere 
4 years before the admission to St Mark's Hospital was 
reported to have shown total chronic ulcerative colitis. In the 
6 months before admission her symptoms had altered to bloody 
diarrhoea and urgency associated with lower abdominal and 
rectal pain and three episodes of pyrexia. The customary 
autumnal remission of her colitis did not occur. 

On admission to St Mark's Hospital physical examination 
was unremarkable. There were no abdominal masses or 
peripheral lymphadenopathy. Sigmoidoscopy was uninfor- 
mative because of fluid faeces. 

Investigations were as follows: haemoglobin 86 per cent, 
WBC 7000/mm* and ESR 20 mm/h. Analysis of urine revealed 
no abnormality. Plasma electrolytes were within normal limits, 
as was the alkaline phosphatase level. 

A barium enema study showed a 4-cm polypoid mass with 
an irregular base in the rectum, the appearances being com- 
patible with a rectal carcinoma. The rectum was narrow and 
the post-rectal space was wide at 2-5 cm. The distal descending 
colon and sigmoid colon were tubular, the appearances being 
compatible with uicerative colitis. 

A chest X-ray showed healed tuberculous disease only. 

Excision of the sigmoid colon, rectum and anus was per- 
formed (Mr I. P. Todd). The specimen showed an ulcerating 
tumour of 7 x8 cm with elevated margins in the rectum. The 
remaining mucosa of the colon and rectum was atrophic 
Fig. 3). 

Histology (Dr B. C. Morson) of the tumour showed a 
malignant lymphoma which had penetrated through to the 
pararectal tissues. Four of 25 regional nodes examined con- 
tained malignant lymphoma. The remaining colon and rectum 
showed chronic ulcerative colitis in remission with mucosal 
atrophy. 


Discussion 

Colonic malignancy is a well-recognized complication 
of ulcerative colitis, though controversy exists as to the 
magnitude of the danger. According to Bargen et al. 
(1954) the death rate from carcinoma of the colon in 
patients with ulcerative colitis is thirty times that in 
the general population. Edwards and Truelove (1964) 
gave an overall incidence of 3-5 per cent for carcinoma 
in ulcerative colitis, with a cumulative risk of 12:6 per 
cent at 20 years’ duration and an average age at 
development of carcinoma of 41 years, while de 
Dombal et al. (1966) gave an incidence of 1-7 per cent 
in 465 cases, with a cumulative incidence of 26 per cent 
after 25 years. Hinton (1966) has shown that the 
major risk is in total colitis. In contrast, primary 
malignant lymphoma of the colon is a rare develop- 
ment. Three cases of malignant lymphoma developing 
in ulcerative colitis have been seen at St Mark's in a 
ló-year period (the present 2 cases plus a case 
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Fig. 1. Case 1. ‘Instant’ barium enema film showing total 
chronic ulcerative colitis with rectal narrowing and 
irregularity due to a lymphoma. 
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Fig. 3. Case 2. Operative specimen showing a rectal tumour 


with atrophic mucosa elsewhere. 


previously reported by Cornes et al., 1951). During 
this time 33 adenocarcinomas complica-ing ulcer 
tive colitis have been seen. Fewer than 20 cases ol 
malignant lymphoma in ulcerative colitis have been 
described in the literature. 

A review of the more recent of these cases revea! 
an average age at the discovery of lympnoma of # 
years, and an average length of colitic hstory of ! 
years. The male to female sex ratio is 7 : 3. The presen 
2 cases are. therefore, in the same age group anc shos 
at least an equivalent length of colitic history. From 
our cases and those in the literature it ss clear that 
alteration in a patient's symptomatology should alert 
the clinician to the possibility of malignant change in 
ulcerative colitis. There is often an increase in the 
severity and duration of attacks of diarraoea, which 
may not respond to the customary treatment. Blood 
may be passed either for the first time cr in grea er 
amounts. Many of these patients are febrile, aad 
colicky or cramp-like lower abdominal pains are a 
commonly noted feature. An abdominal mass may be 
noted. These alterations in symptomatology, which 
are often severe and intractable, are usually o! sheri 
duration before the patient presents. ^ he average 

" ! ! ; duration of altered symptoms of 9 cases in @ 
Fig. 2. Case 1. Operative specimen showing localized : 
tumours at the rectum and splenic flexure with total chronic literature was 10 weeks, and in both our cases 
ulcerative colitis. months. 
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Fig. 4. Case 2. Microscopic detail of the lymphoma. HE. 
(x 185.) 


Radiologically, most of the reported cases show 
evidence of chronic total ulcerative colitis with an 
anhaustral, tubular, featureless and shortened colon. 
The superimposed lymphoid tumour is usually uni- 
centric. However, one of our cases had two separate 
lymphoid tumours, as did the cases of Cornes et al. 
(1961) and Sataline et al. (1963). Two further cases 
(Warren, 1959; Nugent et al., 1972) also had two 
separate malignancies, each having a lymphoma 
accompanied by a carcinoma. Some cases may show 
a diffuse involvement of the whole or part of the colon 
by lymphoma which apparently simulates ulcerative 
colitis and makes a diagnosis of supervening malig- 
nancy difficult, if not impossible (Friedman et al., 
1968). Federman et al. (1963) reported a case which 
they believed to be of malignant lymphoma of over 
15 years’ duration masquerading as ulcerative colitis. 

Where localized lymphomas are found, they seem 
to arise mainly distal to the splenic flexure, usually in 
the rectum or sigmoid colon. They may be annular or 
polypoid, but a review of the cases reported previously 
does not reveal any relationship of microscopiccellular 
type to macroscopic appearance. The terminology 
employed in the reports of these lymphomas is varied 
and probably reflects differences in usage between 
pathologists and the lack of a universally accepted 
classification of lymphoid tumours in general. How- 
ever, it appears that most cases are of a poorly 
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Fig. 5. Case 2. Microscopic detail of the lymphoma showing 
malignant cells within blood vessels. HE. (330.) 


differentiated type with presumably a correspondingly 
poor prognosis. 

The microscopic appearances of the tumours in the 
present cases were very similar. In both, the 
lymphoma was of diffuse type without any evidence 
of a follicular pattern. Individual tumour cells were 
large with a moderate amount of amphophilic cyto- 
plasm and large nuclei many of which had a folded 
or indented outline. Nuclear chromatin tended to be 
fine, but in many cells there was peripheral condensa- 
tion into coarser clumps at the nuclear membrane. 
Nucleoli were mostly single and often eosinophilic. In 
many instances they were thrown into prominence by 
a relative lack of surrounding nuclear chromatin, 
producing a clear halo. The tumour cells thus displayed 
many of the morphological characteristics of the 
primitive lymphoid precursor cells which are presently 
known as immunoblasts. Occasional banal inflam- 
matory cells, including eosinophils and lymphocytes, 
were scattered throughout the tumour but no 
Sternberg-Reed type of cells were seen. 

Figs. 4 and 5 show the microscopic appearance of 
the tumour from Case 2. Cellular details are best 
seen where tumour has invaded small blood vessels. 
Microscopic examination of colonic mucosa un- 
involved by tumour showed the characteristic atrophy 
and crypt distortion of ulcerative colitis in a quiescent 
phase as stated above. This not only confirmed the 


clin:cal and radiological diagnoses but also excluded 
mimicry of ulcerative colitis by colonic lymphoma 
per se. 

Follow-up information is not included n most 
reports, but the case of Walker and Weaver (1964) 
was alive and well 17 months after operation. «ase | 
of Cornes et al. (1961), who was a patient at St Mark's 
Hospital, subsequently died 21 months after operation, 
The cause of death was given as 'carcinoma of the 
rectum’ but no autopsy was performed. However, she 
was known to have had recurrent intra-abdeminal 
disease 4 months after operation, for which ske was 
treated with radiotherapy (Middlesex HospitaB. The 
second case reported by Cornes et al. (1961) also had 
recurrent intra-abdominal growth and died 14 naonths 
after operation. Again nc autopsy was performed. 

The present Case | returned to Portugal after being 
discharged and has been lost to follow-up. Case 2 is 
known to have died 41 months after operatioa. She 
was treated with radiotherapy and cytotoxic combina- 
tion chemotherapy (St Bartholomew's Hospstal) for 
disseminated malignant lymphoma which became 
apparent | month after operation, with the develop- 
mert of cervical and later axillary lymphaderooathy. 
The cause of her eventual death was given as medi- 
astinal obstruction due to reticulum cell sarcoma. 
Autopsy was not performed. 

We believe that the lymphomas in our cases arose 
primarily in the colon. Dawson et al. (1961) laid down 
five criteria to distinguish primary colonic lymphoma 
from colonic involvement evolving in generalized 
lymphoma: 

1. There must be no superficial enlarged ymph 
nodes when the patient is first seen. 

2. The chest X-ray must show no enlargement of 
mediastinal nodes. 

3. The total and differential white cell count must 
be rormal. 

4. At laparotomy only regional nodes should be 
affected by disease. 

5. The liver and spleen should be unaffected. 

Our 2 cases meet these criteria. In neither of the 
cases was a specific diagnosis of malignant lymphoma 
made before histological examination. If a temour 
complicating ulcerative colitis is suspected because 
of the history and radiological appearances, then 
obviously a carcinoma is more likely. The diagnosis of 
malignant lymphoma complicating ulcerative cdlitis is 
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generally made from the postoperative specimen or x 
post-mortem (Walker and Weaver, 1964). 
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Anorectal function after major resections of the sacrum 


with bilateral or unilateral sacrifice of sacral nerves 
B. GUNTERBERG, J. KEWENTER, IL PETERSEN AND B. STENER* 


SUMMARY 

The anorectal function in 3 patients with bilateral and 
4 patients with unilateral well-defined loss of sacral 
nerves after radical tumour excision was studied by 
clinical examination and by simultaneous registration 
of the following variables: volume and pressure in the 
rectum, pressure in the internal anal sphincter area 
and myoelectrical activity in the external anal sphincter. 

The patients with bilateral loss of sacral nerves 
had serious impairment of function. Constipation was 
their only safeguard against incontinence. The preserva- 
tion of the first and second sacral nerves bilaterally was 
noi sufficient’ for discrimination between different 
qualities of rectal contents passing the anal canal. The 
sensation of rectal distension was also impaired. The 
reflex pattern of the internal anal sphincter was, how- 
ever, intact. The external anal sphincter displayed a 
weak spontaneous myoelectrical activity in the patients 
who had at least one second sacral nerve intact, and a 
weak increase of the activity could be induced volun- 
tarily. The normal transient increase of myoelectrical 
discharge from the external anal sphincter in response 
to rectal distension could not, however, be elicited. 

In patients with total unilateral loss of the sacral 
nerves no significant impairment of anorectal function 
was noted. Total one-sided denervation implied deficient 
sensibility of the anal canal unilaterally, but no disturb- 
ance of sphincter. function as judged from the reflex 
response of the internal and external anal sphincters 
to rectal distension. 


DuRiNG the past decade the mechanisms of defaeca- 
tion and continence in man have become clearer. 
Several studies dealing with these concepts in normal 
subjects as well as in patients with anorectal or neuro- 
logical disorders of various kinds have been published 
(e.g. Schuster et al., 1965; Alva et al., 1967; Kerre- 
mans, 1969; Ihre, 1974). There is, however, little 
information on the influence of selective sacral nerve 
sectioning on anorectal function in man. It was there- 
fore considered of interest to study a number of 
patients with well-defined sacrifice of sacral nerves. 
These patients had been subjected to sacral or ilio- 
sacral resection for tumour, and the loss of sacral 
nerves was ascertained during the operation. 


Patients 

Seven patients were studied (Fig. 1). Three had under- 
gone sacral amputation for chordoma and the surgeon 
had intentionally sacrificed sacral nerves bilaterally 
in order to perform a radical operation (Fig. la). Four 
patients (with chondromyxoid fibroma, malignant 
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schwannoma, osteoclastoma and fibrosarcoma re- 
spectively} had been subjected to a sacral resection 
with unilateral sacrifice of sacral nerves (Fig. 1b). In 
2 of these patients (Cases 5 and 7) the lumbosacral 
nerve trunk originating in L4 and 5 was severed in 
addition to all the sacral nerves on one side. The 
sacral resection was combined with an extensive iliac 
resection in Case 4 and with hemipelvectomy in Case 
7. The mean age at the time of operation was 45 years 
(range 21-68). The studies were performed 6 months 
to 4$ years postoperatively (mean time 2 years). In no 
case was there any evidence of local tumour recurrence. 
Studies on the urinary and sexual functions of these 
patients are presented elsewhere (Gunterberg et al., 
1975; Gunterberg and Petersén, 1976). 


Terminology 

Anal reflex: Reflex contraction of the external anal 
sphincter on drawing a needle across the perianal 
skin. 

Maximum tolerable volume and pressure: The volume 
and pressure of the rectal balloon when the patient 
reported an almost intolerable sensation of rectal 
distension. The pressure was corrected for the physical 
characteristics of the balloon. 

Rectometrogram: Pressure/volume relationship in the 
rectal balloon, pressure being corrected for the 
physical characteristics of the balloon. 

Internal anal inflation reflex: Relaxation of the internal 
anal sphincter at rectal distension, registered by 
pressure recordings from a balloon in the upper part 
of the anal canal. A fall of pressure exceeding 5mm Hg 
was taken to represent a relaxation of the internal 
anal sphincter. 

External anal inflation reflex: Transient contraction 
of the external anal sphincter at rectal distension, 
registered by electromyography (EMG). 

Total EMG level: Mean rectified voltage recording 
from the external anal sphincter—a curve tracing 
representing the rectified and smoothed myoelectric 
activity. 


Methods 

For each patient a history of the bowel function was 
taken and a clinical examination was made. The 
sphincter tone was estimated by palpation. The anal 
reflex was tested bilaterally by observation. The sensi- 
bility of the anal region and the anal canal below the 
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Fig. 1. Diagrams illustrating the extent of bone resection (shaded area). The sacral nerves severed in each case 
are given. a, Bilateral sacrifice of the sacral nerves (Cases 1-3). b, Unilateral sacrifice of the sacral nerves (Cases 4-7). 


dentate line was tested by touching with cottor wool, 
pin-pricking and touching with heated (+45 T) and 
chilled (0 ^C) metal rods with a rounded pomt and 
a diameter of 3 mm. 


Recording of rectal pressure and internal anal 
sphincter activity 

The rectum and the internal anal sphincte- were 
investigated by a manometric technique with a device 
of the same type as that used by Schuster et al. 11965). 
The device consisted of a hollow metal cylinder 
(external diameter 7 mm) with two surrounding 
balloons approximately | cm apart. The inner. some- 
what smaller, balloon was connected via a poly- 
ethylene tube to a pressure-recording unit (Grass 
Model 7 B Polygraph, paper speed used 50 mm/min), 
while the outer balloon was used for keeping the 
cylinder in place. The pressure changes within 
the smaller, inner balloon reflected the activity of the 
internal anal sphincter. A third balloon of thia latex 
(5 cm long and 2 cm wide when inflated with 10 ml 
of water) was inserted through the hollow core of the 
recording device and was also connected vie a poly- 
ethylene tube to the recording unit. The pressure 
receptor was placed at the level of the anal or fice. 


Recording of external anal sphincter activity 
Electromyographic investigation of the external ama. 
sphincter was performed simultaneously with fhe 
manometric investigation. Concentric needle elec- 
trodes (Disa) of 0:65 mm diameter were used. The 
signals were amplified on a Disa electromyograoh 
and recorded on tape using an FM tape-recorcer 
(Philips Ana-log 7). Graph recordings were obtainec 
by means of an ink-jet recorder (Mingograf, Siemems- 
Elema) at a reduced tape speed playback The quarti- 
tative signal analysis was performed on an analyser 
(Ortengren, 1975), entailing continuous recordings of 
the full-wave rectified and smoothed, ‘integrated’, teta 
signal. The output from the detector was presented or 
a logarithmic decibel scale with arbitrary reference 


Procedure 

The needle electrodes were placed bilaterally in ‘he 
external anal sphincter with the patient in the litfo- 
tomy position. The location of the electrodes was 
monitored by palpation and in most cases also by “he 
burst of activity heard on the loudspeaker and vista- 
lized on the oscilloscope screen of the electromso- 
graph. Recordings were made of the spontaneous r3: 9- 
electrical activity and during voluntary contraction 
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Fig. Z. Rectometrograms. a, Patients with bilateral loss of the sacral nerves (Cases 1—3). b. Patients with unilatere! loss 


of the sacral nerves (Cases 4-7). 


of the sphincter and during coughing. The thin 
latex balloon was then placed in the ampulla recti 
and the hollow metal cylinder with its two surround- 
ing oalloons was inserted into the anal canal so that 
the internal balloon, when inflated with 4 ml of water 
C-37 °C), was surrounded by the internal anal 
sphincter. The external balloon, used for keeping the 
device in place, was inflated with 15 ml of air. The 
rectal balloon was straightened out by filling @ with 
a small volume of water (4-37 °C) which was then 
removed. The recordings then started and the rectal 
balloon was filled with 20 ml of water (+ 37 °C), 
followed by a futher 30 ml after approximately 30 
seconds. The rectal balloon was then intermi:tently 
filled with 50 ml of water every 30—60 seconds until the 
patient reported an almost intolerable sensation. This 
was defined as the maximum tolerable volume. In 
cases in which such a sensation could not be obtained 
the balloon was filled with a maximum of 500 ml. 
The rectal balloon was then emptied in the same step- 
wise manner. During the whole procedure pressure 
recordings from the rectal balloon and the kalloon 
placed in the anal canal were continuously made as 
well as electromyograms from the external anal 
sphincter. 

Pressure/volume curves (rectometrograms) were 
constructed for each patient. This was done by sub- 
tracing the pressures of the rectal balloon obtained 
at various volumes in free air from the pressures ob- 
tained at the same volumes with the balloon in the 
ampulla recti, as described by Ihre (1974). 


Results 

Patients with bilateral loss of sacral nerves will be 
referred to as the 'bilateral group'. Patients with uni- 
lateral loss of sacral nerves will be referred to as the 
‘unilateral group’. A summary of the results is given 
in Table f. 


History 

Bilateral group: These patients had all experiencec « 
considerable change of defaecation habits postopex- 
tively. They were in the proper sense incontinent bet 
did not complain of involuntary defaecation if & 

rectal contents were solid. Soiling occarred if me 
faeces were liquid. These patients had no noregi 
sensation of rectal contents and never experience) 
an urgent need to defaecate. They could aot discrim~- 
nate between flatus and liquid or solid stools pass: 
through the anal canal. Defaecation was initiated | 
straining and the faeces were sometimes evacua x 
with manual help, either by pressing from behind | 
the rectum, which was possible as a large part of be 
sacrum had been removed, or by digita: evacuaties. 
Case 1 used laxatives and visited the toilet at the sace 
time every day to evacuate her rectum, while Cases 2 
and 3 had stool passages several times a day, usuziv 
at the same time as straining to empty their bladcer. 
These 3 patients used diapers. They all ied relativzév 
normal lives socially, living at home, and the pesi- 
operative neurological deficits did not cause aay 
requirement for extra help. Case 2 worked as a bzsk 
clerk. 




























Unilateral group: These patients had noted only sigene 
or no change of anorectal function postoperativesy. 
Two patients (Cases 4 and 5) stated taat they sad 
somewhat more frequent defaecations (2-3 times/cow; 
than previously. Case 7, who had undergone ar 
extended hemipelvectomy, sometimes experienc 
impaired ability to evacuate his rectum, which «ns 
dislocated laterally and caudally as its mechanwea: 
support on the left side had been elimimated. Ali # 
patients in this group had normal consciousness 
recta: contents and had no difficulty in éifferentia ig 
between flatus and liquid or solid stoo s in the ea: 
cana. 
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Fig. 3 EMG from the external anal sphincter of Case 1 (lacking S3-5 nerves bilaterally) during voluntary contraction 
(period between arrows). Note the weak increase in activity and the presence of denervation potentials. - 
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Fig. 4. EMG from the external anal sphincter of Case 6 (lacking S1—5 nerves on the left side) during voluntary 
contraction (period between arrows). Essentially normal activity bilaterally. 
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Fig. 5. EMG from the external anal sphincter of Case 5 (lacking S1—5 nerves on the right side) during coughing 
(indicated by arrows). Normal reflex contractions bilaterally. 
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Fig. 6. Total EMG levels of the external anal sphincter of Case 5 during prolonged voluntary contraction (period between 
vertical lines), preceded by two brisk contractions. A high total EMG level is maintained during the prolonged contraction. 
The decibel scale is employed, i.e. an increase of myoelectrical activity of -- 10 dB and 4-20 dB corresponds to an 
increased activity of 3-2 and 10 times the original activity respectively. 
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Clinical examination 

Bilateral group: No local anorectal disease was en- 
countered. Sphincter tone judged by palpation was 
feeble or lacking. The anal reflex was absent. There 
was good agreement between the expected impairment 
of cutaneous sensibility of the sacral dermatomes and 
the findings. Hypo-aesthesia concerning tactile and 
painful stimuli was found in the anal canal if the 
third, fourth and fifth sacral nerves were lacking, and 
anaesthesia if the second sacral nerves were lacking 
as well. 


Unilateral group: The anorectal region did not dis- 
play any local changes. Sphincter tone was judged to 
be normal on palpation. The anal reflex could be 
elicited from the intact side but not from the cener- 
vated side. Good agreement was noted between the 
expected impairment of cutaneous sensibility and the 
findings. The anal canal was anaesthetic on the de- 
nervated side except for painful stimulation, which 
provoked a weak unpleasant feeling localizec :o the 
midline or intact side. 


Rectum 

Bilateral group: These patients hardly noticed the 
rectal balloon until it was filled with 300-350 ml of 
water (32-87 mm Hg). The sensation was not like 
that of normal rectal strain but more of the mature 
of abdominal discomfort. Cases | and 2 had a 
maximum tolerable volume of the rectal baHoon of 
$00 ml or more. In Case 3 the rectal balloon tended 
to protrude outside the anus when it was filled with 
400 ml or more (the patient was not conscicus of 
this). The corrected pressures of the rectal bailoons 
with these maximum volumes were between 62 and 
> 105 mm Hg. The rectometrograms are shown in 
Fig. 2a. 

Uniiateral group: In this group the patients became 
constantly aware of the rectal balloon at volumes of 
about 150-200 ml (18-34 mm Hg). The maximum 
tolerable volumes in this group varied between 200 
and 350 ml and the corrected pressures between 36 
and 52 mm Hg. The rectometrograms are shown in 
Fig. 2b. 


Internal anal sphincter 

Bilateral group: During filling of the rectal balloon 
the internal sphincter in all 3 patients temporarily 
relaxed, the first relaxation being registered at 20- 
50 ml (13-18 mm Hg). Constant relaxation appeared 
at volumes of 200-300 ml (32-50 mm Hg). 
Unilateral group: In these patients the interna: sphinc- 
ter temporarily relaxed at the first filling of the rectal 
balloon (20 ml, 6-18 mm Hg). Constant relaxa- 
tior occurred at volumes of 100-200 ml (18-43 mm 
Hg). 


External anal sphincter 

Bilateral group: In Cases | and 2 the EMG revealed 
weak spontaneous activity in the external ana! sphinc- 
ter as well as a few fibrillary action potentials, indi- 
cating partial denervation. In Case 3 no activity was 
recorded except for a few fibrillary action potentials. 
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On voluntary contraction a small increase of the 
myoelectrical activity was recorded on beth sides te 
Cases 1 (Fig. 3) and 2. The external anal inflation 
reflex could not be observed in any of the patients 
The weak spontaneous myoelectrical discharge is 
Case | disappeared when the rectal balloon wa. 
brought to 400 ml volume. In Case 2 the spontaneous: 
activity decreased but did not disappear as the balloos 
was progressively distended. 
Unilateral group: Essentially normal spontaneous mys 
electrical activity was noted on both sices in these 
patients, [n a few recordings, however, there was some: 
difference between the intact and denervated sides, 
with less dense myoelectrical activity om the latte 
side. A strong increase in activity was recorded b- 
laterally during both voluntary contraction (Fig. ©) 
and coughing (Fig. 5). During prolonged voluntary 
sphincter contraction (approximately 30 seconds) 4 
high total EMG level was maintained (^g. 6). Tre 
external anal inflation reflex was registered in 3 co 
these patients; it could not be recognized with ce: 
tainty in the fourth. In all 4 patients the total EM: 
level decreased gradually on both the eft and tre 
right sides as the rectal balloon was distended (Fir. 
7). In Case 5 the electrical activity ceased altogether 
when a volume of 150 ml was reached; in the other 
patients there was no total extinction of myoelectric.i 
activity. During emptying of the rectal balloon tre 
activity of the sphincters again increased (Fig. 7). 
Fig. 8 shows the effect of stepwise rectal balloc: 
filling on the internal and external anal sphincters :3 
one patient with bilateral and one with untlaterei 
sacrifice of sacral nerves (Cases | and 6). The interi 
anal inflation reflex is present in both patients, but the 
external anal inflation reflex is evident only in Pe 
patient with unilateral loss of the sacra! nerves. 

















Discussion 


Methodological considerations 

The technique adopted for studying the function æf 
the rectal ampulla and the anal sphincters allows 
simultaneous recording of (1) the pressure in the 
rectum, (2) the pressure in the cephalac end of the 
anal canal, reflecting the tone of the internal, smoo ^ 
muscle sphincter, and (3) the electrical activity of ie 
external, striated muscle sphincter. These recordinz: 
show the anorectal behaviour in response to recta 
distension. Correction of the pressure recordings was 
made for the elastic properties of the rectal balloces, 
thus minimizing the contribution of its physical chara: 
teristics to the results (Ihre, 1974). The balloon was 
filled with water at +37 °C instead of air, which was 
considered an advantage as volume comparisons are 
more accurate owing to the incompressibility of iae 
medium. Moreover, leakage was easily controlled 
when water was used, which ts not the case with a. 
The pressure in the internal sphincter balloon can se 
influenced by the position of the balloon in the aral 
canal, a more caudad position involving a gres 
number of smooth muscle fibres (Schuster, 196€: 
Moreover, the resting tone of the interna! anal sphicz- 
ter can be affected by the instrument. The numerics: 
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Fig. 7. Total EMG level on the left and right sides of the external anal sphincter of Case 7 (lacking SI-S n 
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side) during stepwise rectal balloon filling and emptying. Note that the amount of myoelectrical activity decreases 
progressively during stepwise rectal balloon filling, somewhat more on the intact side, and then increases during stepwise 


rectal balloon emptying. Arrows indicate voluntary contraction. 


Case | 
33 37 
Rectal balloon 27 
pressure 18 
(computed) 
Internal sphincter dn c9 
Daloón Pressure sises aked we ome 
External sphincter | 
left side nese ge quint a 
EMG level 
External sphincter 
right side TT Sewsert oS 
EMG level 
Fillings +20 +30 +50 4-50 


Case 6 
mm Hg 
29 
18 rd 
H 
30 mm Hg | 
Mn RP VR 


Mem cola £t EV A REN HR WE TRH: I WA, 





10 dB | 
— Nee Naps me Nea 
4-50 +50 +50 ml 


- 


Fig. 8. Pressure curves and EMG levels of Case 1 (lacking 53-5 nerves bilaterally) and Case 6 (lacking Sl-5 nerves on the 
left side) during stepwise rectal balloon filling. The internal anal inflation reflex is seen in both patients. The external anal 


inflation reflex is evident only in Case 6. 


data of the recorded pressures therefore have only 
relative significance, and the assessments must deal 
with qualitative aspects such as whether the internal 
sphincter relaxed, whether its tone returned after a 
relaxation or whether the sphincter became constantly 
relaxed. 


General considerations 
The patients with total loss of the sacral nerves uni- 
laterally complained little of anorectal dysfunction. 
The patients with bilateral loss of sacral nerves, 
on the other hand, had serious impairment of ano- 
rectal function. Their only safeguard against faecal 
incontinence was constipation. Thus, bilateral preser- 
vation of the first and second sacral nerves alone is 
not sufficient to subserve normal anorectal function. 
The sensibility of the anal canal is mediated by the 
pudendal nerve (S2-4) (Duthie, 1971). According to 
the findings in Cases 1 and 2 (Table I) the preservation 
of the second sacral nerve suffices for a weak percep- 
tion of tactile and painful stimuli from the anal canal. 
This nerve, however, was not sufficient to permit 
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discrimination between different qualities of rectal 
contents passing the anal canal. The main sensory 
fibres thus seem to be located in the sacral nerves 
below §2. Patients who unilaterally lacked all the 
sacral nerves could weakly perceive painful stimula- 
tion on the denervated side, although they localized 
the unpleasant sensation to the midline or the intact 
side. This phenomenon might be explained by nerve 
sprouting from the normal side. Unimpaired uni- 
lateral sensibility enabled discrimination between 
different qualities of bowel contents during their pas- 
sage through the anal canal. 

The sensibility of the rectum is confined to changes 
in intraluminal pressure {rectal wall distension) 
(Goligher and Hughes, 1951). The rectal wall is 
insensitive to ordinary painful stimuli (Duthie and 
Gairns, 1960). Its sensory innervation is derived from 
parasympathetic nerves in S2 and 3 (Goligher and 
Hughes, 1951). None of the patients with bilateral 
loss of sacral nerves had a normal sensation of rectal 
filling, not even those who had the second sacral 
nerve left on one or both sides. They did not start 


to become continuously aware of rectal distension 
until volumes and pressures were reached that far 
exceeded the values in healthy persons (300-350 ml, 
32-87 mm Hg, versus 106+10ml, 18+ 1 mm Hg, 
according to Ihre, 1974). The maximum rectal volumes 
in the patients with bilateral loss of sacral nerves also 
exceeded normal values (about 500 ml, 60- > 105 mm 
Hg, versus 368+ 17 ml, 66 x 4 mm Hg, according to 
Ihre, 1974). Moreover, it should be noted that these 
patients did not experience the same quality of in- 
tolerable rectal sensation as did the patients with 
unilateral loss of the sacral nerves. Only a dull, un- 
comfortable sensation in the abdomen was felt at 
maximum volumes. This might be due to passive 
stretching of the parietal peritoneum in the pelvis. 
Thus, bilateral preservation of the first and second 
sacral nerves was not sufficient to mediate a normal 
sensation of rectal filling. The unilaterally denervated 
patients had normal rectal sensibility subjectively 
and rectometrograms within normal range (cf. Ihre, 
19741. 

The internal anal sphincter has a continuous tone 
which temporarily decreases as the pressure rises in 
the rectum and then increases again as the rectal 
pressure decreases (Schuster et al., 1965). The recovery 
of the internal sphincter tone takes longer and is less 
complete, the higher the pressure (volume) is ia the 
rectum (Ihre, 1974). At a certain pressure level the 
internal sphincter remains continuously depressed, 
to regain tone as the intrarectal pressure is lessened. 
The impulse routes that regulate the response of the 
internal anal sphincter to rectal distension are not 
known with certainty. 

The internal anal inflation reflex was intact in our 
patients, even in the patient who bilaterally lacked 
all the sacral nerves except the first. This should mean 
that the reflex is strictly intramural, or mediated 
through spinal nerves above the level of S2, or sub- 
served by the hypogastric nerves. The intramural 
pathway has been strongly suggested by several authors 
to be the sole reflex route. Denny-Brown and Robert- 
son (1935) reported the presence of the internal anal 
inflation reflex in a patient with destruction of the 
sacral cord as well as in another patient in whom the 
hypogastric nerves had been cut. Gaston (1948a) and 
Schuster et al. (1963) found that an intact anorectal 
connection was necessary for the reflex. The present 
results are compatible with the hypothesis of purely 
intramural pathways for the internal anal inflation 
reflex and refute the possibility of a spinal reflex 
below the level of S1. However, they do not exclude 
the possibility of a reflex pathway in the hypogastric 
nerves. 

The external anal sphincter has a resting myoelec- 
trical activity and reacts with transient contraction at 
temporary pressure rises in the rectum, during cough- 
ing, anal dilatation, etc. (Floyd and Walls, 1953). 
Prolonged rectal distension by sufficient volume 
results in inhibition of the external sphincter (Por- 
ter, (961; Parks et al, 1962). When the rectum Is 
emptied, activity again increases. The electrica! dis- 
charge of the external sphincter can be increased 
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voluntarily and kept in this state for approximate 
| minute (Gaston, 1948b; Parks et al, 1962). Tte 
impulses to the sphincter are mediated in the 
pudendal nerves (S2-4) (Bishop et al, 195€; Schuster. 
1968). 

The external anal inflation reflex could not c 
observed in our patients with bilateral loss of sacra? 
nerves. At attempts to contract the external sphincter 
voluntarily an increase of the weak s»ontaneovs 
activity could be registered in the pacients who 
had the second sacral nerve left on one or both sides. 
The increase was, however, weak and the contractor 
was obviously not sufficient for an effective closum 
of the anus. In response to pronounced distension ci 
the rectum the spontaneous myoelectrical activity dis- 
appeared in the patient who had the second sacre: 
nerve on both sides and was decreased in the patiert 
who had this nerve on one side. As no myoelectrica: 
activity at all, except for a few fibrillary potential: 
could be registered in the patient who lacked bot: 
the second sacral nerves, it seems reasonable to cor- 
clude that the activity in the 2 other patients wee 
mediated through the second sacral nerve. This act - 
vity was, however, not sufficient for adequate func- 
tion, and so the main innervation of the external anai 
sphincter must be supplied by sacral nerves below the 
S2 level. When the sacral nerves were anilaterail« 
sectioned there were normal rectosphincteric reflexes. 
and essentially normal spontaneous myoelectricai 
activity bilaterally in the external anal sphincter. if 
increasing rectal distension was produced in these 
patients the external sphincter activity gradual 
diminished bilaterally, indicating partial relaxation 
which progressively became more pronounced 2s 
higher degrees of distension were reached. During 
prolonged voluntary contraction of the anilaterally. 
denervated sphincters the total EMG level was mair~ 
tained at a high level bilaterally in the same way æ 
is found in normal subjects (Kadefors and Petersér.. 
1970). 

The present results of myoelectrical reccrding from 
the external anal sphincter in the patients with un — 
lateral ‘oss of the sacral nerves are in accordance wit. 
the classic investigations of Sherrington (1892) and 
Bishop(1959). These workers demonstratec in anima s. 
overlap distribution of motor fibres from the right 
and left pudendal nerves by producing contraction 
of the entire anal circumference with unilatera: 
pudendal nerve stimulation. 

The results of this study indicate that at least or 
or both S3 nerves are required to subse-ve norma? 
continence and defaecation if the sacral nerves caudae! 
to this level are sacrificed bilaterally. In petients wit 
total less of the sacral nerves on one side there wes 
no sigrificant impairment of the anorectal functicg. 
Hence unilateral sacral nerve innervation s$ sufficier t 
for continence and practically normal cefaecatiog. 
The present results are compatible with the previous 
assumption that the internal anal inflation reflex = 
transmitted intramurally and seem to indicate that tre 
external anal inflation reflex is mediatec by sacre! 
nerves below S2. 
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A study of perineal wound healing after 


abdominoperineal resection 


S. K. SAHA AND A. F. ROBINSON* 


SUMMARY 
A comparative study of 53 cases has revealed Hiat a 
technique of complete primary closure of the perineal 
wound after abdominoperineal resection of the rectum 
and anal canal appears to be a superior, more rational 
approach than other orthodox techniques. (It is unsuit- 
able for any case contaminated with pus or jaeces 
during operation.) Redivac apparatus used through a 
separate route for continuous drainage from the sacral 
cavity has made the postoperative care easier for 
nurses and surgeons and this period more comfortable 
for the patient. It provides a simple method compared 
with other suction apparatus used for the same purpose. 
Of the 53 cases, 12 were operated on using a tradi- 
tional technique involving the closure of the perineal 
wound around a tube drain connected to an underwater 
seal, while in the remaining 41 the approach described 
here was used. Primary healing of the perineal wound 
with the latter approach was obtained in about &8 per 
cent. With the other technique the figures were 34 and 
66 per cent respectively for early healing within 3 weeks 
and delayed healing between 3-8 weeks. Primary keal- 
ing of the perineal wound reduces the total stay in 
hospital and the morbidity. 


IN the operation of abdominoperineal resection the 
achievement of primary healing of the perineal wound 
has been a problem for surgeons since this operation 
was described by Ernest Miles in 1908. In his tech- 
nique Miles used large size drainage tubes in the 
anterior and posterior ends of the perineal wound 
and closed the wound around the drainage :ubes. 
Mayo (1939) used packing in the perineal wound with 
gauze within à rubber dam, but since then there have 
been many modifications both in techniques and in 
materials used in packing. In this country, oiled silk, 
which appeared to be non-sticky to the periteneum 
and tbe other soft tissues, was introduced. The object 
of packing with the various kinds of material was to 
secure better haemostasis with less persistent oozing, 
and to encourage healing from the depth cf the 
wound with granulation tissue, helping to obliterate 
the sacral dead space. However, this, like other 
methods, has resulted in some cases in a purulent and 
odorous discharge, causing a prolonged stay in 
hospital and extended convalescence. To overcome 
this problem, irrigation of the sacral cavity with anti- 
biotics through a separate drainage tube was advo- 
cated by Remington (1970). 

Cattell in 1942 discarded the idea of packing the 
perineal wound and instead introduced Penrose 
drainage through the centre of the perineal wound 


and closure of the skin edges around this drain. Since 
then there have been several modifications of the 
drainage systems—corrugated drains or arge size 
tube drains through the perineal wound; open drain- 


the tube drain is connected by rubber tubing to an 
underwater seal. . 

Burge anc Tompkin in 1960 describec primary 
closure of the perineal wound after which they estab- 
lished a closed continuous suction drainage system 
using a No. 32 angled Winsbury-White catheter 
through a small stab wound anteriorly. They have 
also shown through studies of sinograms using Lipic- 
dol, the obliteration of the sacral cavity by the tenth 
postoperative day. Other surgeons have acopted the 
same principes but in different ways. Schofield (1970) 
used a closed vacuum suction drainage system with 
Redivac apparatus through the posterior part of the 
perineal wound. Oates and Alexander-Williams (1970) 
have claimed to have achieved primary heating of the 
perineal wound using vacuum suction drainage through 
a different route. They used fine polythene catheters 
with multipee perforations for suction purposes. The 
perforated ends of the catheters were left inside the 
sacral cavity, and the other, non-perforated, ends 
were broug^t out either transperitoneallv or extra- 
peritoneally and then through the anterior abdominal 
wound and were connected to vacuum containers. 
Thev also used primary closure of the perineal wound 
and closure of the pelvic peritoneum. These drainage 
tubes were usually maintained for 5-7 day:. 

Until 1963 one of us (A. F. R.) used to practise ‘the 
closed drainage system’, using a large rubber tube fcr 
drainage through the middle third of the perinea: 
wound, consected to an underwater seal, ard derives 
from Haxton (1970). The perineal wound was closed 
around this tube, but the results were disappointing 
(Table i). This caused a change of practice to 
complete primary closure of the perineal wound 
and the establishment of a suction drainage system 
using Redivac apparatus through a separatz route in 
the perineurs. This apparatus, with its vacuum bottles. 
provides effeient continuous aspiration of blood and 
serous fluid ‘rom the dead space in the sacral cavity. 
The pelvic peritoneum is closed by continuous suture 
from the abdominal approach, re-forming the pelvic 
floor, ard t^e perineal wound is closed completely in 
layers from below. This simple technique using Redi- 
vac drainage through a separate route and leaving 
the main perineal wound free is comfortabie for the 
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Table I: RESULTS IN CASES WITH CLOSED 
DRAINAGE THROUGH THE PERINEAL WOUND 


Number of cases 12 
Males 4 
Females R 


Early healing 
Males 
Females 


ba r3 


Delayed healing 
Males 
Females 


A he 
d 
on 


Type of disease 
Carcinoma of rectum il 
Ulcerative colitis j 


patient when allowed to sit in a propped-up position 
in bed or in a chair in the postoperative period. It 
also makes the nursing care easier and does not need 
repeated attention. There have not been any incidents 
of herniation of the small bowel into the sacral cavity 
through the peritoneal floor because of the negative 
pressure in the sacral cavity. 


Pathogenesis of delayed healing of perineal wounds 

In our experience, delayed perineal wound healing 
can be due to an inadequacy in the traditional drainage 
system if tube or corrugated drainage is established 
through the middle third of the main perineal wound. 
This drainage system is not always in a dependent 
position; rather it is often slightly above the level of 
the sacral cavity in which blood and serosanguinous 
fluid continue to accumulate from capillary ends and 
other transected tissues. Usually some residual collec- 
uon of blood and inflammatory fluid will remain in 
the bottom of the sacral cavity when the drainage 
tube is withdrawn between the fifth and seventh post- 
operative days. This accumulated serous fluid may 
continue to discharge through the drainage area of 
the perineal wound, and soil the main part. In addi- 
tion, the residual collection in the dependent part of 
the sacral cavity tends to be invaded by pathogenic 
organisms from the skin surface through the drainage 
area, leading to the formation of abscesses which may 
continue to discharge and infect the perineal wound. 
These are major factors in delayed wound healing. 


Methods 

After excision of the rectum and anal canal, haemo- 
stasis is secured as far as possible, and the pelvic 
peritoneum is closed from the abdominal approach 
with continuous chromic catgut (2/0), forming a 
pelvic diaphragm. Two plastic Redivac tubes are 
inserted through the perineal wound, leaving the per- 
forated ends inside the sacral cavity. We prefer to 
use two such plastic tubes; one at a higher level below 
the pelvic peritoneum, and the other at the bottom 
of the sacral cavity. The non-perforated ends, fitted 
to the usual curved thick metal cutting needles, are 
brought out from inside through two separate punc- 
ture wounds; one on either side of the perineal body 
and 1 cm away from the skin margins in the anterior 
part of the perineum. The metal needles are detached 
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from the plastic tubes. The perineal wound is closed 
in layers with chromic catgut and the skin with silk, 
and it is then covered with light dressings. Before the 
patient is transferred from the operating table to the 
transport trolley, the ends of the plastic tubes are 
connected to two Redivac bottles by pressure tubing, 
and the vacuum keys in the inlet of the Redivac 
bottles are released, allowing quick suction of blood 
into the bottle from the sacral cavity. If this important 
step is not done immediately in the operating theatre, 
blood may clot in the sacral cavity and interfere with 
adequate drainage into the Redivac bottles. 

The Redivac bottles which are sterilized and evacu- 
ated, with negative pressures of 600 mm Hg, are 
changed and replaced every 24 hours until the sixth 
or seventh postoperative day, depending upon the 
amount of the collection in the bottles. When the 
total 24-hour collection of blood and serous fluid is 
10-15 ml, the plastic tubes are removed. This is 
usually between the fifth and seventh postoperative 
days. The perineal wound is not disturbed until the 
skin stitches are removed on the tenth day, followed 
by the tension sutures on the twelfth day. The amount 
of blood and inflammatory serous fluid collected in 
the Redivac drains in 24 hours is recorded. A sudden 
increase in amount is an indication of reactionary or 
secondary haemorrhage. None of our 41 cases treated 
by this technique have had such complications in the 
postoperative period. 


Results 

Before 1963, 12 cases were operated on using the 
technique of closed drainage through the middle 
third of the perineal wound. This drainage tube was 
usually removed between the fifth and seventh post- 
operative days. 

For the purpose of analysis, we have divided this 
series of 12 cases (Table I) into two groups based on 
the rate of healing of the perineal wound: early heal- 
ing achieved in 3 weeks (group |); delayed healing 
taking place between 3 and 8 weeks (group 2). Of the 
12 cases, 11 had carcinoma of the rectum and 1 had 
ulcerative colitis. Early healing was achieved in 34 
per cent of the cases, with delayed wound healing in 
66 per cent. 

Similar results were obtained by Irvin and Goligher 
(1975), but in their series using corrugated rubber 
drainage through the perineal wound, early healing 
was achieved in 3 months and delayed healing in 6 
months. They mentioned that out of 24 patients with 
corrugated drainage through the perineal wound, 5 
had to be returned to the operating theatre either to 
control bleeding with packing shortly after the opera- 
tion or to explore the wound for secondary haemor- 
rhage in the second week. Neither complication 
occurred in the present series. 

Apart from the problem of delayed wound healing, 
other complications such as sacral bedsores and 
sloughing of the perineal wound have occurred. In 
most cases, delayed wound healing was due to con- 
tinuous soiling of the perineal wound either by blood 
and serous fluid or by infected discharge of pus. 


After removal of the drainage tube between the Ath 
and seventh days, the drainage area behaves lize a 
sinus through which infected and inflammatory fuid 
continues to discharge. 

Since 1963, 41 cases have been operated on using 
complete primary closure of the perineal wourd and 
Redivac drainage through a separate route. Of the 
4] patients, 36 had carcinoma of the rectum, 3 had 
carcinoma of the anal canal and 2 had ulcerative 
colitis or Crohn's disease. Two cascs required pzrtial 
excision of the posterior vaginal wall along with the 
primary growth, and the defect in the posterior 
vaginal wall was repaired. These cases have not been 
excluded from the series. Every patient received anti- 
biotics parenterally after operation. One patient died 
of bronchopneumonia after operation. 

The primary healing rate was 88 per cen; with 
delayed healing in |2 per cent (Table IH). In most 
cases, primary wound healing occurred in 10 days. 
like that of any other normal wound, and the tota! 
period of hospital stay was less than 3 weeks. 

The factors influencing delayed healing were: 

1. Anticoagulant therapy for pulmonary embolism 
in the postoperative period. 

2. Cardiac arrest in the immediate postoperative 
period. There was no evidence of infection and wound 
swab culture was sterile. 

3. An area of active Crohn's disease in the epera- 
tion site. 

4. Jaundice due to a blood transfusion reaction. 
There was no evidence of bacterial growth ia the 
culture of a wound swab. In this case the perineal 
wound healed by secondarv intention. 

5. One case had wound infection with proteus and 
coliform organisms. 

The incidence of primary healing of the perineal 
wound in this series of 41 cases compares wel with 
results reported by Oates and Alexander-Wiliams 
(1970) and Walton and Mallik (1974). Similarly, the 
hospital stay in the present series is similar te that of 
Schofield (1970) and Walton and Mallik (1974. 

We would agree that primary healing of the perineal 
wound depends on such factors as systemic steroid 
therapy, the nature of the underlying disease and 
operative contamination of the perineal wound with 
faeces or pus, and that in the presence of cortemina- 
uon of the perineal wound, primary closure of the 
perineal wound should be avoided. !t is also Enown 
that results in inflammatory bowel lesions sech as 
ulcerative colitis and Crohn's disease are not a: gocd 
as in malignant conditions. 





Discussion 

This study of 53 cases, comparing closed tube drainage 
through the perineal wound and primary closure of 
the perineal wound with closed continuous suction 
drainage using Redivac apparatus carried out by the 
same surgical firm over the past 12 years, has revealed 
a striking change in the rate of primary healiag and 
total period of hospital stay. Since the first report of 
Miles in 1908 there have been many modifications in 
technique and principles in the management of t^e 
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+ 
Perineal woend healing: 
Table If: RESULTS IN CASES WITH PRIMARY 


CLOSURE OF THE PERINEAL WOUND WITH 
SUCTION DRAINAGE 


Number of cases 41 
Males 2 
Females 15 


Primary healing 


? ^ 
Females Pi j Jn 


Delayed healing 
Males 


Females 


tes Jj 
Pal 
mna 
E) 


Type of disease 


Carciroma of rectum 36 
Carciroma of anal canal 3 
Ulcerstive colitis | 
Crohr's disease l 


perineal wound after excision of the rectum and aa 
canal, but few surgeons have published compreher= 
sive results, and there does not appear te have bee» 
a comparative study of the two methocs describe 
here. The newer approach, i.e. complete primary 
closure of the perineal wound with closed vacuurs 
drainaze through separate wounds, has encourages 
quick primary healing of the perineal woend and += 
reduced the total hospital stay and morbidity. 

The traditional techniques of perireal wou: 











the patient. A patient may need to stay in bed unti 
the tube drain is removed and have almos? continuos 
attention to avoid sacral bedsores anc deep veis 
thromoosis. The perineal wound dressings arg 
drainage system also require repeated attention. These 
problems can make the patient uncomfortable ard 
sometimes miserable. The newer approaca has solve 
these difficulties, but this technique is unsuitabse 
for cases contaminated with faeces or pus durire 
Operation. 

In our experience, bringing out the Redpvac drairz 
tubing through separate puncture wornds in tke 
anterior aspect of the perineum enables the patiest 
to sit up in bed, or in a chair, or to be mobile sf 
necessary, without causing kinking of the plastic 
tubing and interruption. of the continuous suctien 
drainage to the Redivac bottles. 

Undoubtedly, there is little difference between ize 
various types of suction drainage through the differest 
routes, so long as the suction is carried oat efficient «. 
In our view, suction tubes using Redivac apparatus 
through separate puncture wounds in the anterior 
part of the perineum are also advantageous by be! 
in a cependent position, not involving the abdomiral 
cavity if the perineal wound needs to be re-explored 
for evacuation of a haematoma or an abscess in tae 
sacra! cavity. None of our 41 cases trezted with rse 
new technique developed such problems in the pe« 
operative period. Oates and Alexander-Williams (1970? 
and Irvin and Goligher (1975) reported re-explorati 
of the perineal wound in the postoperative period for 
evacuation of a haematoma or an abscess in the pes- 
sacrai space. 
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Table III: AVERAGE DAILY COLLECTION OF 
BLOOD AND SEROUS FLUID IN REDIVAC 
BOTTLES 


Postoperative day: 1 Collection (ml): 250-700 
i 2 100-175 

3 50-150 

4 30- 75 

5 10- 25 


The daily collection of blood and serous fluid in 
the Redivac bottles in the postoperative period must 
be recorded until the drains are removed. The amount 
of blood loss gradually reduces during the postopera- 
tive period (Table III). The amount and nature of 
the drainage not only show the picture inside the 
sacral cavity, but also demonstrate the efficiency of 
the suction system. In the present series irrigation of 
the sacral cavity in the postoperative period has not 
been necessary, and no adverse effects on the peri- 
neal wound from not irrigating the sacral cavity with 
either antibiotics or eusol solution have been detected. 
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Altered viscosity and yield stress in patients with 
abdominal malignancy : relationship 


to deep vein thrombosis 
W. V, 


SUMMARY 
Twenty-eight patients undergoing laparotomy were 


studied. Blood viscosity at both high and low rates of 


shear and a yield stress index were measured pre- 
operatively and correlated with the incidence of post- 
operative deep vein thrombosis (DVT). There was a 
correlation between a raised index of yield stress and 
the incidence of DVT. Patients with cancer had a very 
high incidence of postoperative DVT and a high index 
of yield stress. 


THROMBOSIS of the deep veins in the lower limb occurs 
frequently after operation, and the factors responsible 
for this are stasis, damage to the walls of the veins 


and changes in the blood (Virchow, 1860; Welch, 
1899; Wright, 1942; Wright et al, 1951; Poller, 


196)a, b; Doran et al., 1964; Hume, 1966). Since the 
rate of flow of blood is partially dependent upon its 
viscosity it is probable that stasis and change in the 
properties of blood are interrelated, a rise in viscosity 
increasing the tendency to venous stasis. It has been 
reported that the incidence of deep vein thrombosis 
(DVT) is high when the viscosity of the blood is raised 
(Dormandy and Edelmann, 1973). 

All fluids resist any force tending to cause one layer 
to move over another, A measure of this resistance is 
the viscosity, which is defined as the ratio of shear 
stress to shear rate. Shear stress is the force per unit 
area applied to the liquid causing the layers to move 
relative to each other, and the shear rate is the dif- 
ference in velocity between two layers divided by the 
distance between them. 

Vinos (apy Lear stress (dyn/cm?) 
Viscosity (cP) = Shear rate (s D 

in simple fluids the viscosity is constant at all rates 
of shear. However, blood is a complex liquid and its 
viscosity is dependent on the rate of shear, being 
higher at low shear rates and decreasing to an asymp- 
totic value at high shear rates. A finite force must be 
applied to blood before it begins to flow; this force is 
termed the ‘yield stress’ (Copley et al., 1973). 

Previous investigations of the influence of blood 
viscosity on the incidence of DVT were carried out 
using high rates of shear, but we believe that measure- 
ments at low shear rates are more relevant to the con- 
ditions in the deep veins of the leg. Consequently, we 
have measured the viscosity of blood at both high and 
low rates of shear and yield stress, and investigated 
the relationship between these values and the inci- 
dence of DVT. 
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Patients and methods 
The series comprised 28 patients (13 males and 1? 
females) all of whom underwent laparotemy; 10 for 
intra-abdominal malignancy and the remainder for 
various benign surgical conditions. The patients were 
aged from 42 to 70 years; this age range was choses 
to select a zroup of patients in whom the risk of DV? 
was high (Coon and Coller, 1959; Sevitt and Gallagher, 
1961; Flarc et al., 1968). 

Each patient was given 100 mg of sodium iodice 





operation each patient received an intravenous 
jection of 100 &4Ci of '*[Ilabelled fibrnogen. Fhe 
patients were examined for evidence of DVT om 
alternate days for a minimum of | week after opers 











tion. The method of examination was that deseribed 
(1970). 


by Kakka- et al. ( 


Guard ring 


| mi 
blood : 





Fig. 1. Disgram of cup and bob arrangement. 


samples of venous blood were taken from a peri- 
pheral vein immediately before operation and asti- 
coagulated with EDTA. 

An aliquot was taken for estimations of packed 
cell volume (PCV) and plasma fibrinogen. The vis- 
cosity was measured in a coaxial cylinder viscometer 
(Contraves Low Shear 2), and to avoid artefacts. due 
to surface tension a guard ring was added (Fie, 1; 
Readings were taken at two constant shear rams 
0-675 s^? and 0-0786s-!. The stress experienced bs 
the inne: cylinder was plotted against time and the 
peak vaiue of shear stress used to calculate visco 
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Fig. 2. Graph of shear stress against shear rate to show how yield stress is calculated. 
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Fig. 3. Graph of corrected yield stress index for the patients 
with and without DVT, 


Shear rate was also plotted against shear stress 
when the sample of blood was accelerated from 0 to 
124s~ and from 0 to 1-24 s^! in 60 seconds. The 
gradient of the linear portion of this high shear curve 
(0-124 s^!) was used to calculate viscosity. An index 
of yield stress was calculated from the low shear graph 
(0-1-24 s-t in 60 sec). After an initial steep rise the 
curve changed direction. We believe that this point of 
discontinuity indicates the point where the three- 
dimensional structure of the red cell aggregate col- 
lapses and blood starts flowing, Le. the yield stress 
(Fig. 2). This index of yield stress correlates well with 
that estimated by the torque decay method (Charm 
and Kurland, 1972; Walker and Humphreys, 1975). 


Results 
Twenty-eight patients were studied and of these, 13 
developed postoperative DVT. 
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Fig. 4, Graph of corrected yield stress index for the patients 
with benign and malignant disease. 


There was no difference in the two low-shear vis- 
cosity measurements or in the yield stress index 
between the patients who developed DVT and those 
who did not. The asymptotic viscosity of the DVT 
group was significantly lower than that of the control 
group (P «0-0I, Student's ;-test). There was no dif- 
ference in the plasma fibrinogen levels between the 
two groups, but the PCV was significantly lower in 
the DVT group (P « 0-005, Student's r-test). 

When the rheological parameters were corrected 
to a standard haematocrit of 45 per cent, there was no 
difference in any of the viscosity measurements be- 
tween the groups, but the preoperative yield stress 
index was significantly different in the two groups, the 
preoperative value of those developing DVT being 
higher (P< 0-01, Student's 7-test) (Fig. 3). 

Further analysis of the patients in the trial revealed 
that 9 of the patients who developed DVT had a 


malignancy. The incidence of DVT in the patients 
with malignant disease was 90 per cent, whilst in those 
with benign disease it was 22 per cent. The index of 
yield stress, corrected for haematocrit variation. was 
significantly higher in the patients with cancer. 
( P « 00005, Student's r-test) (Fig. 4). The mean value 
for the group with cancer was 0:26 + 0-048 (s.d.) dyn; 
cm?. There was no difference between the plasma 
fibrinogen levels in these two groups. 


Discussion 

The difference in the mean value of the asymptotic 
viscosity between the patients who developed DVT 
and those who did not was not significant when the 
values were corrected to a standard PCV. This is an 
accepted way of comparing the values of viscosity, 
and we used a correlation factor based on the regres- 
sion line calculated from 50 samples of blood from 
normal patients, on which we measured the PCV and 
viscosity parameters, 

There is a highly significant difference between the 
two groups in the index of yield stress when corrected 
to a constant haematocrit, the yield stress of those 
developing DVT being significantly higher. The dif- 
ference in yield stress values between patients with 
malignant disease and those with other conditions is 
interesting. The high incidence of DVT in patients 
with malignant disease is well known (Trousseau, 
1863). Hypercoaguability has been described ir. these 
patients and may be an important factor in the forma- 
tion of à thrombus, but from the evidence of our 
results a high yield stress could be another factor 
(Sise et al., 1962). 

The difference in yield stress between the groups is 
only obvious when the values are corrected to a 
constant PCV. This correction is commonly applied 
when values of blood viscosity are compared (Der- 
mandy and Edelmann, 1973). Thus, a corrected value 
of vield stress gives a measure of the attraction between 
the red cells irrespective of their quantity. From our 
data this attraction between red cells is significantly 
higher in patients with malignant disease. This effect 
is unlikely to be due to plasma fibrinogen leves since 
there was no difference in plasma fibrinogen between 
the groups. 

The suggested correlation between the yield stress 
and the incidence of DVT can be explainec if the 
physiology of venous fow is considered. When a 
patient is immobilized during anaesthesia the muscle 
pump is inactive and the only forces available to 
return blood to the heart are the relatively weak ones 
of transmitted arterial pulsation (McLachlin et al., 
1960; Cotton and Clark, 1965). At certain sites in the 
soleal veins these forces may be insufficient to over- 
come an increased attraction between red cells, leading 
to prolonged periods of stasis and an increased 
tendency to thrombus formation. 

Measurement of the corrected values of yie d stress 
may help to identify patients who are at risk of 
developing postoperative DVT, and high values of 
yield stress may indicate the presence of an abdominal 
malignancy. 


Malignancy in deep vein thrombos « 
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‘Hitch-hike’ grafts for limb salvage in peripheral 


arterial disease 
B. P. BLISS AND N. FONSEKA* 


SUMMARY 

A technique of arterial reconstruction suitable for 
patients with extensive arterial occlusions and for 
previous failed arterial surgery is described. The 'hitch- 
hike' graft consists of a proximal limb of 6-mm velour 
Dacron prosthesis and a distal limb of autogenous vein. 
The intermediate prosthesis-to-vein anastomosis is made 
into an endarterectomized segment of upper popliteal 
artery. 

The results in the first 16 limbs are described. Eleven 
grafts are functioning from 2 to 14 months after opera- 
tion and 5 of these have functioned for more than 1 
year. The advantages of the technique are: long arterial 
occlusions may be bridged; autogenous vein is used to 
cross the knee joint; good measured blood flows may 
be demonstrated at operation; acceptable patency rates 
may be obtained up to 1 year. 


PATIENTS with gangrene or pregangrene of the lower 
limb and extensive arterial occlusions often present a 
major technical problem. Many have poor, narrow, 
long saphenous veins. Others have had one or more 
failed arterial operations in which the long saphenous 
veins have been used. Composite procedures to over- 
come these problems have been reported from time 
to time (Dale et al., 1962; Cockett and Maurice, 
1963; Linton and Wilde, 1970) but the success rate 
has generally been poor. In 1971 De Laurentis and 
Friedmann described 3 cases treated with a double 
bypass procedure. They used an 8-mm Dacron tube 
proximally, implanted into an open or endarterecto- 
mized segment of the proximal popliteal artery, from 
which a second bypass of reversed saphenous vein 
was taken across the knee joint to the distal popliteal 
artery. We have adapted the principle of this- double 
bypass and found it to be a useful procedure in treat- 
ing severely ischaemic limbs with extensive occlu- 
sions. This paper presents the preliminary results in 
a series of 16 limbs. 


Methods 


Operation 
The ‘hitch-hike’ graft (Fig. 1) consists of a proximal 
limb of 6-mm internal velour Dacron prosthesis 
and a distal limb of autogenous vein (saphenous, 
basilic or cephalic). The intermediate anastomosis is 
made into a short endarterectomized segment of 
upper popliteal artery. Fig. 2 shows the preparation 
of the popliteal segment and Fig. 3 the technique of 
anastomosis. 

The name ‘hitch-hike’ graft was coined to describe 
the way in which the two graft elements ‘ride off’ the 
endarterectomized popliteal segment. 
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The proximal anastomosis may be made end to 
side into the common femoral artery or more proxi- 
mally into the iliac arteries or abdominal aorta, using 
an extraperitoneal approach where necessary. The 
distal anastomosis may be made end to side into the 
popliteal artery below the knee or more distally into 





Fig. 1. The ‘hitch-hike’ graft. 


the tibial or peroneal arteries in the calf. We have 
found that the radial/cephalic or radial/basilic veins 
have sufficient calibre and length to extend from the 
upper popliteal artery to the middle or lower third 
of the leg. We use these veins when the long saphenous 
vein has been used for a previous procedure. The 
advantages of this technique are: 


* University Department of Surgery, Charing Cross Hospital, 
London. 
Present address of B. P. Bliss: Devonport Hospital, Plymouth. 


I. It overcomes the problem of disproporticn in 
size when a Dacron prosthesis is anastomosed end 
to end to autogenous vein. 

2. It improves the fixation of the anastomosis and 
prevents rotation stresses which may narrow the 
venous limb of the graft. 

3. It allows long lengths of occluded artery o be 
bypassed. 

4, It enables the widest part of a poor saphenous 
vein to be used to traverse the knee joint. 


Patients 

To date a total of 16 limbs in 15 patients (12 males 
and 3 females) have been treated. The length of fcllow- 
up (in August 1975) in 8 cases is more than I year 
and in the remainder 2-9 months. 

The indications for the ‘hitch-hike’ procedure are 
shown in Table I. Twelve patients had gangrene or 
pregangrene. Ten patients had had failed direct a*terial 
surgery. Six patients had long saphenous veins which 
were inadequate to bridge their long arterial occlu- 
sions. 

The sites of the proximal and distal anas:omoses 
are shown in Tables I and HI respectively. Six 
patients had a graft extending from one of :he iliac 
arteries proximally to the posterior tibial or peroneal 
distally, and one patient had a graft from the aorta 
to the distal popliteal. The site of origin of tne auto- 
genous vein segment used is shown in Tebe IV. 
Thirteen of the patients had blood flow and resist- 
ance measurements made during the operatioa after 
the completion of the graft, and 5 patients hac Dop- 
pler ankle pressure measurements both pre- and post- 
operatively. 


Table 1: INDICATIONS FOR 'HITCH-HIKE' GRAFT 


Inadequate 
Failed iong 
previous saphenous 
reconstruction vein 
Gangrene or pregangrene (12)* TT 5 
'Incapacitating' claudication (4) 3 l 


* Includes 3 patients who were already unilateral amputees. 


Table Hi: SITE OF PROXIMAL ANASTOMOSIS 


Arery: Superficial femoral 
Common femoral 
External iliac 
Common iliac 
Lower abdominal aorta 


Number of grafts: 


eA Ba E CA ee 


Table Hi: SITE OF DISTAL ANASTOMOSIS 

Artery: Distal popliteal 
Posterior tibial 
Peroneal 


Number of grafts: 
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Table iV: SITE OF ORIGIN OF AUTOGENOUS 

VEIN USED FOR DISTAL LIMB OF GRAFT 

Vein: Long saphenous 
Accessory long saphenous 
Radial/cephalic 
Radial/basilic 


Number of grafts: 


B tA m 06 
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Fig. 2. Preparation of the popliteal artery for the 
'hitch- Bike. 





Fig. 3. Technique of the Dacron/vein anastomesis. 
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Fig. 4. Summary of the results. 
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Table V: FLOW AND RESISTANCE THROUGH ‘HITCH-HIKE’ GRAFTS 


Site of distal No. of 

anastomosis grafts 
Distal popliteal 7 
Posterior tibial 4 
Peroneal 2 


* After papaverine 40 mg. 
T mPRU = (Pressure/flow) x 1000. 


Table VI: CALF PRESSURE INDEX AFTER 
*HITCH-HIKE' GRAFTS 
Postoperative 


Pre- 1 3 6 ] 

Patient operative mth mth mth yr 
F. G. 0:8 1:1 1:1 1-0 1:2 
A. W. 0-6 — 0:95 -— 1-1 
J.-B. 0:5 1:0 1:0 — — 
W. B. 0-6 1-0 1:0 — — 
D. S. 0:8 1:0 — — — 
Results 


Patency rate 

Of the 16 grafts, 11 are functioning 2-14 months after 
operation. There were 2 primary failures in hospital 
in patients operated on for gangrene. Both patients 
required amputation. There were 2 late failures. One 
patient with a common femoral to peroneal graft re- 
quired amputation after the graft failed at 5 months. 
The other patient with a common femoral to distal 
popliteal graft developed infection of the Dacron 
limb and graft failure at 3 months, but the. limb 
remained viable. One patient with a graft from the 
aorta to the distal popliteal died with a function- 
ing graft 9 days postoperatively from myocardial 
infarction. 

The results are summarized in Fig. 4. 


Flow and resistance measurements 

The measurements of blood flow through the grafts 
and resistance to flow are shown in Table V. It may 
be seen that the highest rate of flow and lowest 
resistance were present when the distal anastomosis 
was made into the lower popliteal artery. Lowest 
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Blood flow (ml/min)* 


Resistance (mPRU)t 


Mean Range Mean . Range 
239 170—350 378 214—588 
133 110-180 569 417-818 

75 65— 85 835 824—846 


flow and highest resistance were present when the 
distal anatomosis was into the peroneal artery, and 
both these grafts failed. 

It is interesting to note that the posterior tibial 
artery in the calf, where its usual diameter is 3-4 mm, 
is capable of carrying a blood flow of between 110 
and 180 ml/min. 


Ankle pressure index 

Pre- and postoperative Doppler pressure index 
measurements have been made in 5 of the cases. The 
results in these patients are shown in Table VI. The 
pressure index has been increased to the normal level 
of 1:0 or more after successful reconstruction. The 
small number of follow-up measurements suggest 
that for these patients at least, there has been no 
tendency for the pressure index to deteriorate during 
follow-up. 
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Current Topics in Immunology. 4. Organ Grafts 
Roy Yorke Caine. 230 x 150 mm. Pp. 80 + viii. Hlustrated. 1975. 
London: Arnold. £2:75. 


THERE are many specialist books available which deal wich the 
transplantation of organs. This book aims to give general up- 
to-date information on organ grafting to doctors wishang to 
keep abreast of the changes in this field. 

There are nine chapters, four of which are devoted ʻo the 
general aspects of transplantation such as preservation, 2thics 
and the immune response. The remaining five are coneerned 
with the grafting of different organs, including the kidney liver, 
heart, lungs, pancreas and intestines. The final chapter sum- 
marizes the art in general and looks to the future. In a beok of 
this size covering such a large subject, it is impossible ro: to be 
didac:ie, a point freely admitted by the author. The references 
are relatively few, but adequate to indicate further reading for 
those who are interested in particular aspects of the subsect. 

This book is a very concise and eminently readable volume 
containing many useful facts and figures. It is to be recom- 
mended to any clinician who wishes to update his knowledge 
of organ transplantation and to those who are startirg out in 
this field. It would not be of great value to those aireadv 
estab.ished. in transplantation, but then it does not set out 
to be. 

P. Re E. BELL 


Report of Four International Meetings of Colonic and Rectal 
Surgeons in May 1974 
Edited Peter Ryan. 230 x 210 mm. Pp. 87-4 xv. 1975. 


Mr RYAN had the fortitude to attend all four of the meetings 
which were held in the United States and Mexico durinz May 
1974 on disorders of the colon and rectum and aas here 
presented abstracts of the many papers and much of the 
discussion. 

Inevitably, in four meetings subjects tend to be repeated, and 
anentire book of abstracts makes for rather indigestible reading. 
However, the surgeon interested in colorectal disorders will 
find thisshort book a useful guide to present practice and recent 
advances in this branch of surgery. 

H. E. LOCKHART-MUMMERY 


The Registrar General's Statistical Review of England anc Wales 
1968-70. Supplement on Cancer 
275 « 212 mm. Pp. 219. 1975. London: HMSO, 15:28. 


Tuis report is of particular interest in providing 15-year survival 
rates of cancer cases registered in 1954 and 1955, As such it 
makes particularly dismal reading for the general surgecn, who 
will note the poor results obtained in the oesophagus, ssomach 
pancreas and colon in particular. The remaining statistizs refer 
to cases registered in 1962 and 1963 for which 5-year survival 
rates are given, 

Standard abstract cards are used to provide information, but 
the scheme is a voluntary one and there is some varigtien. The 
incidence of most cancers appears greater in urban communities, 
due largely perhaps to the higher incidence of lung cancer. The 
incidence of cancer of the lip, tongue and stomach appears to 
be decreasing, though there are regional variations. 

In addition to the multiplicity of tables, there are some 
interesting figures of crude and corrected surviva’ rates. 
Unfortunately, these are not well reproduced. Nevertheless. 
this will remain a most useful reference for all of those mvolved 
in the treatment of cancer. 

C.G CLARK 
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Modern Trends in Gastroenterology —5 
Edited Alan E. Read. 215 « 140 nun. Pp. 4379 «ix. Hlustrares. 
1975. London: Butterworths. £15. 


Tuis is an excellent addition to the Modern Trends series. Hos- 
ever, it will not interest many surgeons because it is devoid) 
almost exclusively to the liver, with only one or two chapters 
on subjects such as portal hypertension, gallstones and ERC™. 
Otherwise it deals in depth with esoteric topics such as hepate 
microsomal enzymes, porphyria and alpha-feteproteins. «i 
£15, do not buy it, but look out for it in the library if you wasi 
to impress your colleagues with your erudition! 









ALAN Ge CES 


Engineering in Medicine. 1. Advances in Pacemaker Technolo + 
Edited M. Schaldach and S. Furman in collaboration 
F. Hein and R. Thuli. 240 » 170 mm. Pp. 554, with 307 illusirz- 
tions. 1975. Berlin: Springer. DM.58. 

Tuis book contains the papers which were presented at bes 
International Symposium on Advances in Pacemaker Tec 
nology, held at Erlangen, Germany, in September 1974. Taz 






e 








connected with the field of the treatment of arrhythmia wi 
artificia! pacemakers. Inevitably, the presentation is somewhsi 
uneven and repetitive. It is not the sort of book which cos 
be read through with any ease. There are chapters on pae 
maker technology which are far beyond the scope of tee 
ordinary practising physician or surgeon, but equally there ave 
chapters dealing with fundamental surgical techniques. 

The layout of the book is attractive, with abundant ilius 
tions, and the double spacing makes for easy reading. It shc 
prove to be a useful bench reference book in ab departme: 
dealing with pacemakers. 

Inevitably, in a book which is based on papers read at | 
international meeting, there is an inadequate reviewing : 
other published literature. The references at the end of me 
chapters are comprehensive, but without a detailed review x 
other publications it is not always easy to place chapters iz 
perspective. 

An advantage of this type of format, however, is that bets 
success and failure are adequately exposed, and the review 
and his colleagues have certainly found areas of interest w? 
relate to everyday practice, even since receiving the book t 
review, 

The ‘inal chapters on long-acting pacemakers are inevils 
already somewhat out of date, and there will be a need for 
section of the book to be fully reviewed and, hopef: 
published separately in a year or so's time. 

PHILIP B DEVER LL 
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Cancer Mortality, England and Wales, 1911-1970. Studies on 
Medical and Population Subjects, No, 29 
295 x 205 mm. Pp. 64. 1975. London: HMSO. £5:25. 


Tuis slim volume contains a summary of statistics relating ie 
cancer mortality and updates a previous report of a sime 
nature published in 1957. 

There is reference in some detail to the change in eui 
mortality in different age groups between 1911 and 1970. Th: 
statistics are particularly of value regarding the risk of contr ct 
ing cancer in specific populations where there may bo a 
suspected hazard. 

This is essentially a book of reference which shoukt be 
available to all those involved with the treatment of cance: 

COO CLA 
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Fractures 

Edited Charles A. Rockwood jun. and David P. Green. 225x 
180 mm. Pp. 1596, with 1250 illustrations (2 volumes). 1975. 
Oxford: Blackwell. £53.70. 


THESE are two really excellent volumes on the treatment of 
fractures. They are unbelievably expensive at just over £53, but 
one could almost say worth it! 

It is probable that we shall never have another treatise on 
fractures as good as that of Watson-Jones. Not only was it 
outstanding in content and based on a vast experience but so 
beautifully written that reading it was a pleasure—not easy to 
achieve when writing on fractures. 

Whilst one cannot compare in every way these volumes with 
those of Watson-Jones, they constitute an outstanding con- 
tribution, beautifully published with many illustrations, and 
although perhaps some of these do not tell us very much, this 
is a minor criticism. Although a multiple author text, it has 
been very well edited and gives the appearance of unity. 
Particularly valuable is the very extensive discussion of 
individual fractures, methods of treatment, etc., with a final 
summing up by the author of each chapter in which he gives 
his own preferences with reasons. On the whole these are very 
well balanced and add considerably to the value of the volumes 
because they conveniently summarize the experience of the 
authors. 

These two volumes comprise the most outstanding work on 
fractures in recent years. A further edition of Watson-Jones is 
being prepared. Rockwood and Green will provide very strong 
competition; they are in the same league. 

J. I. P. JAMES 


Congenital Heart Disease. A Deductive Approach to its 
Diagnosis 

Burton W. Fink. 210x 135 mm. Pp. 183+ xv. Illustrated. 1975. 
London: Lloyd-Luke. £4-95. 


Tuts small book contains sixteen chapters covering most of the 
common and rare forms of congenital heart disease. Each 
chapter deals with a speciflc condition and is based on a lecture 
by the author for the instruction of medical students and junior 
hospital staff. A logical approach to the clinical diagnosis of 
congenital heart disease is encouraged by considering first the 
embryology and anatomy of each condition, then the haemo- 
dynamic consequences which result from the structural 
abnormalities, followed by the clinical changes which are 
produced by the haemodynamic derangement. Each chapter 
concludes with a differential diagnosis and the author's ‘pearls’ 
—further data which may aid in the diagnosis of the particular 
condition but which cannot be deduced from a knowledge of 
the anatomy and haemodynamics. 

An interesting feature in the haemodynamic section of each 
chapter is the author's mnemonic which illustrates in simple 
figure form the important haemodynamic changes of the 
condition. 

The chapters are well illustrated with: suitably selected 
electrocardiograms, plain chest X-rays and angiograms, almost 
all of which have reproduced quite clearly. The line diagrams 
are also helpful, but the endless repetition of the same figures 
chapter after chapter is both tedious and wasteful of space. 
The first figure in the book appears six times in all and three 
other flgures appear on four separate occasions. 

No information is given about the medical or surgical treat- 
ment of congenital heart disease. The book ends with a short 
bibliography which contains most of the standard tests on 
paediatric cardiology. 

This book has great value in teaching a logical approach to 
the diagnosis of heart disease in infants and children. Its 
message—that the clinical findings of congenital heart disease 
may be anticipated from a knowledge of the altered anatomy 
and haemodynamics—is timely. By simplifying what has, in 
recent years, become an increasingly complex subject it should 
have great appeal to undergraduates, postgraduates and 
nurses working in this field. They may, however, be somewhat 
deterred by its price since £4-95 seems a lot of moneys for a 
relatively small paperback. 

PHILIP K. CAVES 
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Peptide Transport in Protein Nutrition 

Edited D. M. Matthews, London, and J. W. Payne, Durham. 
240 x 170 mm. Pp. 5034 xxil. Illustrated. 1975. New York: 
North-Holland. $54.25. 


Tus monograph, one of the Frontiers of Biology series, is 
designed to encourage a wide and Aon-specialized approach to 
a newly developing subject. The general editors comment that 
scientists are tending to become increasingly specialized so 
that broad conceptual approaches should be encouraged. 
Matthews and Payne have therefore attempted to rise to this 
daunting challenge by asking a number of specialists from the 
fields of bacterial transport and gastro-enterology to contribute 
a review of their respective fields. The result is a book 
dominated on the mammalian side by six chapters which 
analyse the latest publications on mucosal peptidase and 
peptide absorption in health and ‘disease. The accounts are 
often repetitious and could have been shorter and better 
integrated. Peptide absorption occurring independently of 
amino acid transport is amply documented, and a good chapter 
by Peters comes to the cautious conclusion that the in vitro 
separation of cellular organelles is appropriate for peptidases 
and that they, unlike disaccharidases, seem to be predominantly 
located within the mucosal cell cytoplasm and not in the brush 
border area. 

The key evidence for the importance of paps transport. 
comes from the elegant demonstration that patients with 
cystinuria and Hartnup disease appear to have normal growth 
rates and nutritional state despite an inability to transport 
several essential amino acids across the gut mucosa or renal 
tubule. No really quantitative nutritional work seems as yet to 
have been undertaken on this aspect of protein absorption, but 
the field is developing rapidly. 

For the academic surgeon this book has little to offer unless 
he is a specialist in the field of protein absorption, where this . 
treatise would become invaluable. For a book on the frontiers 
of a new subject very few new ideas emerge, although the 
potential interrelationship of peptides and bacteria: in the’ 
intestine could be of some importance in relation to toxicology 
and in the development of immunological competence and 
allergic disease. Even the role of diet in intestinal disease and 
carcinogenesis could involve peptides, but the chapter on the 
biological effects of over-heating proteins gives no hint of this. 
These other frontiers will obviously require a new and perhaps 
shorter book. 

W. P. T. JAMES 


Familial Polyposis Coli 


H. R. J. Bussey. 225 x 155 mm. Pp. 104 -- xiii. Illustrated. 1975. 
Baltimore: Johns Hopkins University. £6-60. 


ONE of the most important sources of accurate knowledge 
about familial polyposis coli is the St Mark's Hospital Polyposis 
Register, which was started by Dr Cuthbert Dukes in 1925 and 
now incorporates details relating to over 296 families. In the : 
maintenance of this unique Register no one has played a more 
valuable role than Dr H. J. R. Bussey, who now makes more 
readily available the comprehensive data that he has helped so 


. painstakingly to collect over the years by publishing a mono- 


graph on the subject. In this work he has concentrated chiefly 
on the epidemiological and pathological aspects of the disease 
and on the prospects of it leading to colorectal cancer if 
untreated. He has also recorded clearly the results of surgical 
treatment at St Mark’s Hospital, mainly by colectomy and 
ileorectal anastomosis followed by diathermy fulguration of 
residual rectal polyps, and has demonstrated conclusively the 
high prophylactic value of this operation in the prevention of 
malignant change in polyposis. This is most reassuring informa- 
tion in view of the recent harsh criticisms from the Mayo 
Clinic of the effectiveness in the long run of this particular 
procedure. 
_ Presumably it is the specialized nature of the subject matter 
that has rendered this slim volume so expensive to produce— 
£6:60 for just over 100 small pages—which is a pity, for it’ 
deserves to be widely read by surgeons, pathologists, gastro- 
enterologists and many others. 

J. C. GOLIGHER 


Surgical Disorders of Adrenal Gland: Physiologic Backsround 
and Treatment 

Timothy S. Harrison, Donald S. Gann, Anthony John Edis and 
Richard H. Egdahl. 230x 155 mm. Pp. 150--x. Hluscrated. 
1975. New York: Grune & Stratton. $14.50. 


Tut clinical states produced by hyperplasia and tumours of the 
adrenal glands are so fascinating that a short book cealing 
with this complicated subject in simple terms is welcome. In 
this work four surgeons from leading American schoo's have 
produced a highly practical, readable and up-to-date book 
based on their experiences. 

Purely clinical features are riot described in detail as presum- 
ably these are felt to be within the physicians’ territory, out the 
biochemical background, the investigation and manazement 
of Cushing's syndrome, hyperaldosteronism and phaeockromo- 
cytoma are all well described. There is a particulari? good 
discussion of the uses and abuses of alpha and beta blockade 
in the preoperative management of phaeochromocytoma, but 
it is disappointing that there is no mention of the value of 
chlorpromazine in this situation. 

There are occasional inconsistencies. For example, having 
stated that bilateral adrenaleztomy for aldosteronism due to 
hyperplasia gives disappointing results, hypertension persisting 
in two-thirds of the patients. the authors go on to advocgie 
this operation. | 

The final chapter describes both the posterior and the 
anterior approaches to the adrenals and contains many line 
drawings; unfortunately, these are fussy and far from clear and 
could certainly be improved in a second edition. 

These are small criticisms and do little to detract from the 
great merit of this book. It should certainly be reac by all 
surgeons and anaesthetists who are called upon to treat these 
patients, and should also be of real value to the postgraduate 
student. 





T. L. KENNEDY 


The Physiolegy and Medicine of Diving and Compressed Air 
Work 

Edited P. B. Bennett and D. E. Elliott. Second edition. 245 « 190 
mm. Pp. 566 + xi, with 191 illustrations. 1975. London: 3ailliére 
Tindall. £17. 


For some time underwater salvage was the chief mctivation 
for diving. With the evolution of self-contained breathing 
apparatus the free-swimming diver appeared. Over she past 
decade, with the development of undersea habitats and 
saturation diving techniques, the diver now undertakes 
exploratory and engineering tasks. Maintenance and develop- 
ment in the latter field are proceeding at ever-increasing depths, 
in some instances almost on a shift basis. 

The story of man's endeavour in this area is fascina ang, but 
has tended to be overshadowed by the efforts made ia Space. 
The appearance of the present volume in an updatec format 
is timely. The twenty-nine chapters covering all asoects of 
diving and compressed air work have been written by world 
authorities under the joint editorship of Bennett anc Elliott. 
It is indicative of the speed of development of the subsect that 
a second edition has appeared within the space of 6 years. The 
chapters concerned with thermal balance and the performance 
of man at increased ambient pressures are of special rzlevance 
to the coid waters of the world in which oil explora. ion and 
engineering are proceeding apace. 

Apart from the relatively narrow sector of readers with a 
working remit in this field, the applied physiology of diving is 
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a subject of great interest to any medical graduate. Moreoves, 







the increasing number of recreational SCUBA divers aroumi 


our coasts makes it essential that more medical men beco 
familiar with the decompression problems and treatment which 
may be needed for such divers. This book is an authoritative 
source of information on such subjects. 


"ER 
Pine 





G. SMERH 


Salivary Glands and the Facial Nerve 
Edited John Conlevyg New York. 200% 280 mm. Pp. 391, wf 
633 Hlustrations. 1975. Stuttgart: Thieme. DM. 150. 


Tuis book is based on the experience gained of 1210 patrie 
with salivary gland swellings at the Park Medical Foundatias, 
New York, and of 1280 patients treated at the Coluratsa 
Presbyterian Medical Center. There are significant contribs 
tions bv a number of contributors in special fields; for examp 2, 
non-neoplastic diseases, pathology and radiotherapy. However, 
the whole material has been organized and blended by tse 
senior author into an impressive distillation of bis approach © 
the prcblem of a patient with a lump in the region of a salivary 


LS 












gland. 
The germ of his philosophy is contained in his cheaper 
entitled. ‘Biopsy’: he states that needle aspiration. biopsy 


‘should never be used as the only method of diagnosis’. aad 
emphasizes the importance of superficial parotidecto: 
excising the lump with a margin of normal tissue in suna 
cases, as a biopsy technique. Readers on this side of 
Atlantic will recognize and agree with this philosophy, although 
they may find a few items of terminology confusing at dirt: 
e.g our superficial parotidectomy is Conley's ‘lateat 
lobectomy . 

Any surgeon or radiotherapist who is particularly interested. 
in diseases of the salivary glands will need to have access to 
this book. It is a pity that it is so expensive, Qne cannot heip 
feeling that the price might have been reduced by sacrificoag 
some of the clinical photographs; several of these are by ao 
means essential to the argument, even though interesting a. 
record of what can be achieved despite potentially mutilat ag 
procecures, 







BET 












MICHAEL HOSSEE Y 


1975 Year Book of Cardiovascular Medicine 
Edited W. Proctor Harvey et al. 190 « 130 mm. Pp. 73, wititz S£ 
illustrations. 1975. London: Lloyd-Luke. £13. 


Once again it is a delight to read the Year Book of Curcsio- 
vascular Medicine. This is the seventy-fifth anniversary of he 
publication of the Year Book series. The concept is well kocer 
and the book is always a pleasure to the reader. Of course, he 
selection of articles is somewhat constricted asd the absirects 
themselves are limited, but there remains a consis:emtly 
excellent choice of material. The abstracting of materia is 
reasonably fair to the articles concerned and. as always. ihe 
editorial comments act as a guide and stimulus. It is inevi 
that some of the editorial comments are controversial, 
example, the comments made by Dr Kirklin regarding she 
treatment of pulmonary stenosis on p. 371 would not be 
generally accepted until data emerge to prove his point of view. 
However, it is just this type of stimulus that makes this Beok 
so valuable. This book surely is a must for all department. o? 
cardiology and cardiovascular surgery. 
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Book notices 


[The Editorial Committee acknowledge with thanks the receipt of the follo wing volumes, A selection will be made from these for 
review, precedence being given to new books and to those having the greatest interest to our readers.] 


Elementare Kinderchirurgie 
Edited Waldemar Ch. Hecker et al. 225 « 150 mm. Pp. 168 © xiii, 


with 34 illustrations. 1975. Munich: Urban & Schwarzenberg. 
No price given. 


Venous Thrombo-embolic Disease 

Edited C. Vaughan Ruckley and lain M. C. Macintyre. 235 x 
155 mm. Pp. 255-4 xr. Ilustrated, 1975, Edinburgh: Churchill 
Livingstone. £5. 


Impact Head Injury 
E. S. Gurdjian. 255 « 180 mm. Pp. 370+ x. Hlustrated. 1973. 
Springfield, HL: Thomas. $33.75. 


Tuberculosis of the Spine 
S. M. Tuli Varanais. 215 x 140 mm. Pp. 163 xcii, with 31 
illustrations. 1975. New Delhi: Amerind. Rs. 45. 


Chirurgie der Gegenwart. Sections from Volumes 2, 4 and 5 
Edited R. Zenker, F. Deucher and W. Schink. 260 x 180 mm. Pp. 
70, 8, 48, 49, 13 and 75. Illustrated. 1975. Munich: Urban & 
Schwarzenberg. No price given. 


Le Facteur Stabilisant de la Fibrine (FSF) et son Deficit 
Congénital 

J. Favre-Gilly, J. P. Pradier, J. P. Thoaverez and J. Belleville. 
240 x 155 mm. Pp. 259. 1974. Lyon: Tixier. No price given. 


British National Health Service Complaints Procedures 
Alonzo S. Yerby, Fogarty International Center. 230 x 145 mun. 
Pp. 65. 1975. Bethesda. Md: DHEW. No price given. 


Trait? de Technique Chirurgicale O.R.L. et Cervico-faciale. 
Volume 1: Oreille et Os Temporal 

M. Portman et al. 250x 190 mm. Pp. 443-- xit, with 554 
illustrations, 1975. Paris: Masson. No price given. 


Atlas de Chirurgie Esthétique Plastique (Atlas of Aesthetic 
Plastic Surgery) 

G. Jost and F. Legent. 250 « 190 mm. Pp, 296, with 920 illustra- 
Hons. 1975. Paris: Masson. 260F. 


Heart and Coronary Arteries 


Wallace A. McAlpine. 305 « 280 mm. Pp. 244, with 1098 
illustrations. 1975. Berlin: Springer. DM. 198. 
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Advances in Experimental Medicine and Biology. Volume 58 
Cytochromes P-450 and b,: Structure, Function and Interaction 
Edited David Y, Cooper, Otto Rosenthal, Robert Snyder and 
Charlotte Witmer. 250 x 170 min. Pp. 554 V xi, Hlustrated. 1975. 
New York: Plenum. $31.50. 


Actualités Chirurgicales 
Claude Olivier and Jean-Claude Patel. 240 = 160 mm. Pp. 992, 
Illustrated. 1973. Paris: Masson. 350F. 


Les Hématomes Pétro-péritoneaux 
Ch. Chatelain and Cl. Masse. 240 < 160 mm. Pp. 160, with 6 
illustrations, 1975, Paris: Masson. 58 F. 


Onkologie 
Edited Albrecht Glaser et al. 190 « 120 mm. Pp. 420, with 38 
illustrations. 1975. Berlin: Volk und Gesundheit. 20.40 M. 


Atlas of Enteroscopy 
L. Demling, M. Classen and P. Fruhmorgen, 245 « 170 mm. Pp. 
246, with 286 illustrations. 1975. Berlin: Springer. DM. 228. 


Actualités de Chirurgie Réparatrice et Esthétique de l'Hópital 
Boucicaut 

Edited R. Vilain et al. 240 x 160 mm. Pp. 192, with 35 illus- 
trations, 1976. Paris: Masson, 73F. 


Chirurgie d'Urgence 
Edited Ph. Detrie. 250 « 185 mm. Pp, 1088, with 1010 illustra- 
tions. 1976. Paris: Masson. 480F, 


Surgery of the Intestines 
S. Drobni. 240 < 170 mm. Pp. 502, with 164 illustrations. 1976. 
Budapest: Akademiai Kiado. £17.80. 


2e Symposium de Chirurgie Cardiaque (2nd Symposium of 
Cardiac Surgery) 

Edited A. Dequirot. 240 x. 165 mm. Pp. 262, with 7 illustrations. 
1976. Paris: Librairie Arnette. SOF. 


Hypnosis in the Relief of Pain 
Ernest R. Hilgard and Josephine R. Hilgard, 230 « 150 mm, Pp. 
262. Hlustrated. 1975. California: Kaufmann. $12.50. 
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Theoretical Foundation, Technique and 
Results of Treatment 


An Atlas 





By Professor Dr. F. PAUWELS, Aachen 

Translated from the German by Ronald J. Furlong and Pau! Maguet 
With 305 figures (in 853 separate illustrations). VIII, 276 pages. 1976 
Cloth DM 390,—; US $159.90 ISBN 3-540-07428-7 

Prices are subject to change without notice 


Orthepedic surgery today is undergoing a phase of turbulent development. 
Once the essential aim of treatment consisted in restitution of 2natom* 

by surgery in order to restore function. Various forms of alloplasty hawe 
recently become fashionable for the treatment of joint diseases The main 
reasest for this vogue is that restoration of normal anatomy improves 
functon and alleviates pain only in certain special instances, 
Alternatively, the implantation of artificial joints of different types has 
been presented as the method of choice because the immediate result: 
often spectacular to the patient and the operative technique is relatively 
eusily learned. Nevertheless, more and more voices are being heard. 
drew ng attention to numerous bad results that appear after shorter or 





longer periods. In the first instance, these failures consist of une»pected and 


undesirable reactions between the foreign material and the tissses of tae 
locomotor system. Bony resorption due to locally exaggerated stressing 
plays an essential part. 

A oromising alternative to the use of prostheses and the many problems 
arising therefrom is the conservation of the joint through use of the natura! 


The »rinciple of this method of treatment is, by exact planning of the 
necessary alteration of stress, to restore the biomechanical equiiibriur: 
between the amount and type of mechanical stressing, on the ose hang, 
and the capacity of the tissue reaction to support it on the other 

Care^ul planning of he operation and a specific operative techrique ase 
essertial. When the indications are correct, the methods of surgical treat- 
ment described here give lasting good results in three important hip condi- 
tions, namely, congenital coxa vara, pseudarthrosis of the neck of the 
femur, and osteoarthritis. even in cases which up to now would ssuallv have 
been considered incurable. 

This.atlas not only shows convincing results of such treatment, Above ail, 
it gives interested clinicians a line to follow and sets out precise indicetions 
for the practical steps of the operations, 
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A Colour Atlas of 


GENERAL 
SURGICAL 
DIAGNOSIS 


William F. Walker, D.Sc., M.B., Ch.M., 
F.R.C.S.(Ed), F.R.C.S(Eng), F.R.S.E. 


Consultant Surgeon, Ninewells Hospital, Dundee; 
Honorary Reader In Surgery, Dundee University 


A. pictorial record of most of the clinical 
conditions seen in a general surgical 
experience. Where rare or specialised 
conditions are shown they are explalned 
In simple terms. Emphasis Is placed on 
diagnosis, making the book a valuable 
supplement to clinical teaching and the 
written textbook, and providing a con- 
venient aid to revision. 


‘High quality and clarity....Thls book 
will be very useful for the final-year 
medical student preparing for his exami- 
nation but will also be read with interest 
by others In other speclalties who are 
unlikely.to see many of the conditions 
presented so beautifully in thls book.'— 
The Lancet. 


With 757 colour illustrations 
£15.00 


A Colour Atlas of General Surgical 
Diagnosis can be obtained through all 
good academic booksellers. In case of 
difficulty please write to the publishers, 
using the order form below. A free cata- 
logue describing other titles in this series 
is also available. 


WOLFE MEDICAL 
PUBLICATIONS 


aaa tel ieee tele tl panan opp LE; 


To Wolfe Medical Publications Ltd., 
10 Earlham Street, London WC2H 9LP 


Please send me.... copies of A COLOUR ATLAS OF 
GENERAL SURGICAL DIAGNOSIS @ £15-00 (plus 44p 


per copy for postage & packing) 
| enclose a cheque value £........ In total payment. 


Please tick here for free catalogue 
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Another 
surgeon is 
about touse 
oneofthe 


worlds 
finest 
Surgical 
blades... 
„this happens 
housands 
of times 
every day! 


It happens because the blades 

are by Swann-Morton, the people 
who meet the highest requirements 
in surgical knives. 

We need say very little about our 
superiority. The world's surgeons 
have proved it for us! 


Saw eMottow. 


SWANN-MORTON LIMITED 
PENN WORKS, OWLERTON GREEN 
SHEFFIELD S6 2BJ. ENGLAND. 
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SIEMENS 


The two times table. 










Single control cluster for 
@ Infinite variety of 
positions at any table height. 
e Graphic dial with 
international symbols. 
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Radi-op from Siemens | ' | 
is a universal table with " los] . | uU 
moveable top that offers you a ^T | m | "ni MAL 
double operating function. ^m p | = ( ) 

Its versatility makes it ideal liere 
for all types of surgery as wellas staff or sterile drapes. 


7 
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for standard radiography or The table is extremely stable 

image intensification. due to a positive floor lock system - 
There are just two simple but it's easily moved to any part of 

controls. A moveable arm control the theatre. 

—to select any one of 6 basic Radi-op — a host of features to make 

positions. And a toe pedal — to any operating procedure faster, 

smoothly move the table to the smoother, better. 

required setting. For full product details write to: 
Both controls are easily Siemens Ltd. Medical Group 

accessible from any angle, and Surgical Division 15-18 Clipstone St., 


in no way impede either medical London W1P 8AE Tel: 01-580 2464 


For surgery, for radiography. 
Radi-op from Siemens. 
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Plympton Street, 


London, NW8. Tel: 01. 723.9287 
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... how offers you 
a triple choice’ of price 
conscious, quality surgica 
instruments that is hard 
to match anywhere 


The Medical Supply Association Ltd 
Bourne Road Bexley Kent 
Telephone Crayford 529114 
Branches throughout the UK 


A 


i. Heljestrand and MSA brands 
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threatens... 








Pyopen 


The skill of the surgical team, 

hours in the theatre, the most advanced 
techniques in the world... and infection 
can still throw the outcome into jeopardy. 


Systemic pseudomonas or proteus infections call for 

Pyopen. Only Pyopen offers you good activity against 
these Gram-negative organisms with the added advantage 
of penicillin safety. 


naam Sena 


Intravenous Pyopen, at a dosage of 5g 4-6 hourly —— PY 
will rapidly control many of these dangerous a 

infections. And Pyopen is also suitable for yv aedes 
therapy and for patients with lowered host defences. 


d 


Adult Dosage ra ryopen 
5g LV. 4-6 hourly. XE C MEM 

In patients with renal impairment dosage may be oe | 
reduced; monitoring is advisable in these cases to ensure 
adequate serum antibiotic levels. 

Contra-indication 

Penicillin hypersensitivity. 

Side-effects 

As with other injectable penicillins. In rare cases, skin and 
mucous membrane haemorrhages due to interference wi:h 
normal clotting mechanisms have been reported. 


Pyopen- by infusion or injection 


Further information is available on request. 
Pyopen* (carbenicillin sodium B.P.) is a British product originated by 
Beecham Research Laboratories, Brentford, England.  *rega. 
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Get the right equipment 
at your fingertips- 
where you want it, when 
you need it. 


Siemens Radiotom diathermy equipment 
is among the best available for electro- 
surgical techniques. 

Suspended from the ceiling, or mounted on 
a trolley or theatre wall, they're adaptable to the 
layout of your operating area — and the way you 
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work in it. 

Siemens Radiotom units are highly i 
compact — for maximum working space, AS 
maximum safety. women | 














For the finest cutting techniques over a wide 
range of applications, make sure you've got 
Siemens diathermy equipment close at hand. 

For full information write to... 
Siemens Ltd. Medical Group, 
Electro- Medical Division, 
Heron House, 

Wembley Hill Road, i 

Wembley, Middx. : 

Tel:01-9030418 / | 
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A comprehensive range of urological endoscopes for examination, catheterization 
and resection. 

Designed to provide the surgeon w'th fully interchangeable modules, the system is 
built round the clarity of a rod lers system, developed by Professor Hopkins of 
Reading University, England. The telescopes present a greatly improved definition 
and a much brighter image than previously achieved with conventional telescopes. 
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For further information please contact: Chas. F. Thackray Limited, Head Office: P.O. Box 171, Park Street, 
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THACKRAY 


TSQOQUR and T4OQQUR 
Diathermy 


Thesē machines have been developed to meet the 
requirements of modern surgical techniques, especially 
Urological surgery. The models incorporate a balance 
between tried and tested components and the latest solid 
state techniques, achieving a machine with reliable 
performance, requiring the minimum of maintenance. 
For further information please contact: 

Chas. F. Thackray Limited, 

Head Office: P.O. Box 171, Park Street, Leeds LS1 1RQ. 
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New K-Fiex 
erative ostomy bags. 






You probably already use odour- 
proof bags with karaya rings, to help 
ostomy patients over the difficult 
post-operative period. 

Now K-Flex offers a radical advance 
in post-operative care. 

A unique karaya seal which prevents 
leaks, and resists breakdown. 

The flexible K-Flex seal fits snugly 
yet gently around the stoma, 
preventing leakage and the consequent 
extra work this entails. 

Drainable K-Flex bags can usually 
be worn for 4 to 5 days before 
changing- sometimes even longer. 


K-FLEX 


Technical superiority 
* protects patient morale 
* avoids nursing problems 
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The complete ostomy system 
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| dy... 


from Seward. 


Now there is a Seward range of 
instruments for gynaecology and obstetrics. 
There's nothing particularly 
revolutionary about it. Yet it's everything 
you'd expect from Seward. 
We worked closely with quite a 
number of leading gynaecologists and 
obstetricians and analysed their 
requirements down to the last detail. 
That's why the new range is 
exceptionally comprehensive. Around 
400 instruments altogether. All 
made in England —to the same 
exacting quality standards as all our 
other instruments. 

We carry ample stocks of our 
new gynaecology and obstetrics 
range. So we can supply whatever 
you need remarkably fast — 
normally within just a.few days. 

Now it could mean one less 
problem delivery for you to 

worry about. 
Seward - the fast word in quality 


OW seward surgical 


Seward Surgical, UAC House, Blackfriars Road, London SE1 9UG. 
Telephone: 01-928 9431 


A member of the Medical Division of UAC International 












EDITORIAL NOTICES 


Original articles or reviews are invited and editorial 
communications should be addressed to the Editorial 
Secretary, British Journal of Surgery, clo John Wright 
& Sons Ltd., Bristol BS8 1EX. Articles are accepted 
on the understanding that they are contributed to 
this journal only, and that articles and their illustra- 
tions become the property of the Journal uniess the 
authors state, before publication, that they reserve the 
right to themselves, Each article should be accom- 
panied by an adequate summary, suitable for publi- 
cation. Authors are asked to ensure that original 
illustrations are securely packed and adequately 
protected. 


BUSINESS. COMMUNICATIONS should be addressed to 
John Wright & Sons Ltd., British Journal of Surgery, 
Bristol BS8 IEX. Remittances should be made pay- 
able to The British Journal of Surgery. 


BINDING.-~Handsome Cloth Cases may be obtained 
for binding Vol. 62. Case, £2-00 post free; Case and 
binding, £10-00 post free. Cases are also available for 
some of the earlier volumes. Applications should be 
made to the Publishers, who will also undertake the 
binding if desired. 


ADVERTISEMENTS.—All communications should be 
addressed to Hexagon Publishing Co. Ltd., 10 Spencer 
Street, St Albans, Herts AL3 5EG (telephone St 
Albans 60641). 


Instructions to Authors 


PREPARATION OF MS.— Papers should be submitted in 
typescript and the author should retain a carbon copy. 
Double spacing should be used throughout, except 
for quotations. 


ILLUSTRATIONS AND TABLES 
Illustrations should be clearly marked on their backs 
to show number, orientation and author's name. 
Explanatory legends should be typed on a separate 
sheet of paper accompanying the manuscript. For 
halftones, glossy photographs or positive prints (xot 
X-ray negatives or slides) should be sent, unmounted 
wherever possible. When coloured illustrations are 
submitted as colour prints, they should be accom- 
panied by the original transparencies where possible. 
As colour illustrations are expensive to reproduce, 
authors may be asked to make a contribution towards 
the cost. Drawings should be in a finished state suit- 
able for reproduction. Any lettering should be large 







enough :o withstand a reduction in size; sans sei 
lettering is recommended. Leaflets gving fwte 
instructions are available on request. | 
Tables should be typed on separate sheets of pa 
accompanying the manuscript. They should have 
identifyiag number and a short descriptive head 
All illuserations and tables must be referred to in she 
text. 








PRESENTATION OF STATISTICS 
Authors are reminded that with the frequent u 
statistical analysis in biological writing of all kine 
is desirable that: 

a. The methods section of a paper should com 
a mention of any statistical technique used. If 
method is new or unfamiliar either a reference shea: 
be given-or a description included as a brief appendix. 

b. H alternative techniques could have been appéesd 
to the data, a short justification of the methoc is 
often appropriate. | 

c. In clinical trials the confidence or tclerance lir 
of the sults should be quoted, partscularly 
formal statistical significance at the 5 per cent leve 
only jus: reached. 

d. Abbreviations for statistical terms should foros 
those used in Documenta Geigy Scientific Tabes, 
7th edition, 1970. 




















REFERENCES 

The citation of references should follow the pat: 
shown in the Reference Citation Recammendaty 
issued by the Medical Section of the Library Ass 
tion. Copies of these recommendations can be 
tained from the Secretary, Medical Section, | 
Library Association, 7 Ridgmount Street, London 
WCIE ZAE. 

The name of the author and the date ef publica: 
are given in the text; the list of works cited is pur at 
the end of the article, arranged in alphabetical osder 
of authers' names. When references to two or mere 
works by the same author are listed, ther are arre 
in chronological order. Where there are more t 
two autbors these may be indicated in tbe text cita: 
by the words ‘et al.’, following the name cf the prine: 
author; on the rare occasions when this may le 
confusicn, the text citation should name as ma 
the colleborating authors as are necessery to ider 
the work cited. When several works published by 
same author(s) in the same year are cited, they show 
be distiaguished by the letters a, b, c etc., ple 

immediately after the date. 






















In the list of works cited each reference to a journal 
article should give, in the order indicated, the names 
and initials of all authors, the year of publication (in 
parentheses), the title of the paper, the name of the 
journal (abbreviated), the volume number (in heavy 
type arabic numerals) and the numbers of the first and 
last pages of the article. Abbreviations for journal 
titles should be those adopted by Index Medicus since 
January 1971; where no abbreviation is given by Index 
Medicus the journal title should be left in full and the 
publishers will provide a suitable abbreviation. A 
reference to a book should give, in order, the names and 
initials of all authors, compilers or editors, the date of 
publication (in parentheses), the title of the book, the 
edition number (if other than first), the place of publi- 
cation, the publisher’s name, and, where appropriate, 
the number(s) of the page(s) referred to. A reference 
to a contribution to a book should give, in order, the 
names and initials of all authors of the contribution, 
the date of publication (in parentheses) and the title 
of the contribution; then, after the word ‘In:’, there 
should follow the name(s) and initial(s) of the author(s) 
etc. of the book, the title of the book, the edition 
number (if other than first), the place of publication, 
the publisher's name and the numbers of the first and 
last pages of the contribution. 

Titles of papers and books should be given in the 
original language, with titles in Cyrillic and Greek 
alphabets transliterated. 

Only in papers in which many and frequent references 
have to be made should the items be numbered; the 
numbers may then be inserted in the text without 
interrupting it with a list of names and dates. 
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References to periodicals 

BURKE D, C. (1961) The purification of interferon. 
Biochem. J. 78, 536-563. 

CRICK F. H. C. and WATSON J. D. (1956) Structure of 
small viruses. Nature (Lond.) 177, 473-476. 


In an anonymous paper where the name of the journal 

is used for quotation it is not repeated: 

BRITISH MEDICAL JOURNAL (1969) Psychogenic dys- 
pnoea 4, 382. 
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For journals without volume numbers the pa 

numbers are indicated by pp. 

ISLIP P. J. and WHITE A. C. (1964) Some reactions 
2-(3-oxindolyd) ethylamines. J. Chem. Soc. p 
1201-1204. 


References to non-periodical literature 

Books 

PAZZINI B. (1941) La Medicina Primitiva, Milano, At 
e Storia. 

DUBOS R. H. and HIRSCH J. G. (ed.) Bacterial and M 
cotic Infections of Man, Ath ed. London, Pitm: 
Medical. 


Contributions to books 

PORTERFIELD J. S. (1963) Interference and interfero 
In: HARRIS R. J. (ed.), Techniques in Experiment 
Virology. London, Academic Press, pp. 305-32 


Contributions to symposia 

GRAY J. A. B. (1962) Coding in systems of primai 
receptor neurons. Ín: BLAMENT J. W. L. (ed. 
Biological Receptor Mechanism. Symposia of ti 
Society for Experimental Biology, no. 16. Can 
bridge, Cambridge University Press, pp. 345-35: 


Congress Proceedings 

CORNFORTH J. W., CORNFORTH R. H. and MATHEW K. ] 
(1959) A new stereo-selective synthesis of olefir 
and its application to the synthesis of all-tran 
squalene. In: MoseTTIG E. (ed.), Biochemistry « 
Steroids. Proceedings of the Fourth Internation 
Congress of Biochemistry, Vienna 1-6 Septembe 
1958, vol. 4, pp. 59-60. 

LOFTS B. (1965) Seasonal lipid changes and the 
possible significance in the testis of Anura. In 
Proceedings of the Second International Congres 
of Endocrinology, London, 17-22 August 1964 
Amsterdam, Excerpta Medica, pp. 100-10: 
(Excerpta Med. Int, Congr. Ser. 83.) 


Series details should be included when they assist ii 

identification of the reference, as in the exampl 

preceding, or that following. 

SAINSBURY P, (1955) Suicide in London. Londor 
Chapman & Hall. (Maudsley Monograph No. 1. 
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Nalidixic Acid Nitrofurantoin Ampicillin SEPTRIN Sulphonamede 
(89.8%) (88.0%) (84.4%) (99.1%) (73.8%) 


The chart above shows the percentage sensitivities of isolates 
from acute urinary infections against five commonly-used 
antibacterials. (From an in-zitro study involving 173 genera 
practitioners). SEPTRIN was superior to all other oral 
antibacterials tested, with 99.1% of urinary pathogens sensitive 
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_ When it comes to theatre lighting, Siemens knows | S ha Serpe Re eee aaa 
all the angles. dc EN ale. $ 

That's why our Hanaulux London Lamp has two 
independently adjustable heads — especially suitable for 
laminar flow enclosures. 

Together they provide an intense, concentrated pool 
of light over the entire operating field. 

The London Lamp's lightweight 
heads are easily adjusted by their 
sterilisable handles. * ; 

This means twice the mobility, > = 
twice the freedom — especially for j / > 
orthopaedic, ENT, gynaecological /.— 
and neuro-surgery. 

Hanaulux lighting has built 
itself a strong reputation in many 
operating theatres. The entire 
range is available from | 
Siemens. 

Full details from: 

Siemens Ltd. Medical Group, 
Surgical Division, 

15-18 Clipstone Street, 
London W1P 8AE. 

Tel: 01-580 2464. 
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From Sie 


E 





vod s 


Br. J. Surg. Vol. 63: August 1976 


H. K. Lewis & Co. Ltd. LEWIS’S 
Medical Publishers M E D | C A L L l B R A R Y 


and Booksellers Annual Subscription from £5-00 


136 GOWER STREET Books may be exchanged as often as desired. There 


LONDON, WCIE 6BS are reduced rates for multiple subscriptions. 


Telephone: 01-387 4282 Prospectus post free on request 





CHEST INJURIES: A Guide for 
the Accident Department 


G, KEEN, ms, rRCS, Thoracic and Cardiac Surgeon, United Bristol 
Hospitals and Frenchay Group of Hospitals; Clinical Lecturer in 
Thoracic Surgery, University of Bristol. 


192 pages 78 illustrations Paper Covers Lyo net 


“Chest Injuries gives clear guidance about their recognition, diagnosis, assessment and treatment as a 
most important part of the general resuscitation and surgical rehabilitation of patients with multiple 
injuries... Many very good radiographs, photographs and drawings illustrate apt case reports reflecting 
successes—or failures—1in typical situations.” 

South African. Medical Journal 


"The author gives advice on clinical assessment, rightly emphasising the value of high-quality chest 
radiography and serial blood gas analyses. He deals with all aspects of the treatment of patients in special 
care units and gives practical instruction in the techniques of the minor surgical procedures required. . . _ 
The chapters on oesophageal injuries, including those which are iatrogenic, should be compulsory 
reading for many occasional oesophagoscopists. ... The book is clearly set out, well produced, and 
has many useful illustrations... should be available for consultation in every major accident department," 


British Medical Journal 

5... this isa valuable book, the best produced so far, and it is recommended to those likely to be faced 
with the inidal management of chest injuries.” 

Anaesthesia aud Intensive Care 


"All the relevant aspects of a serious chest injury are discussed under appropriately named chapters. 
There is nothing in this book with which any practising thoracic surgeon would disagree and there 
are no significant omissions. There is even an excellent chapter on one of the less common and difficulr 
aspects of a chest injury-—that is, rupture of the thoracic aorta... . The writing might even qualify as 
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Simple mastectomy and pectoral node biopsy 
A. P. M. FORREST, M. M. ROBERTS, E. CANT AND A. A. SHIVAS* 


SUMMARY 

Evidence is presented to support the view that biopsy 
of the pectoral and axillary tail nodes obtained at 
simple (total) mastectomy gives a reliable estimate of 
axillary node status. The technique is described. 


SiNcE 1967 we have been examining a policy of treat- 
ment of primary cancer of the breast based on the 
surgical procedure of simple (total) mastectamy with 
biopsy of the pectoral group of lymph nodes. These 
form the main lymphatic drainage of the breast, 
running up within its axillary tail to the axilla. We 
suggested that only patients in whom metastatic 
involvement of these nodes is proved histclogically 
require further immediate treatment of the axillary 
lymph nodes by postoperative radiotherapy to the 
axilla; those without evidence of such involvement 
can safely be treated initially by simple mastectomy 
alone (Forrest et al., 1970). | 

Precise evidence that pectoral node histology 
accurately represents axillary node status will come 
from the controlled randomized trial which is being 
carried out at Cardiff and St Mary's Hospitais, 
London, the principles and interim results of which 
have been reported (Roberts et al., 1973; Forrest et al., 
1974). Meanwhile certain facts from the trial and from 
a consecutive series of patients treated in Edinburgh 
by one of us (A.P.M.F.) indicate that this policy is 
reliable and safe. 


Reliability and safety 
Reliability: incidence of node involvement 
In the Cardiff-St Mary's trial patients with primary 
cancer of the breast of clinical stages I or H (11 or T2, 
NO or N1, MO) were randomly allocated to one of two 
treatment groups. In one the surgical treatment was by 
simple (total) mastectomy with pectoral node biopsy; 
in the other by radical mastectomy by either a classic 
Halstead or a modified Patey technique. 

In the patients treated by simple (total) mastectomy 
the surgeon was responsible for identification of a 
pectoral node and for ensuring that a node or nodes 
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were placed in fixative for histological examination 
These nodes were identified either during tae operatizs: 
when the axillary tail of the breast was being sepa: 
from the axillary fat, or postoperatively by iden € 
cation of a node or nodes within the uppermost pa” 
the axillary tail. 

In the radical group the radical mastect: 
specimens were sent to the Department of Patho! 
for routine examination. 

The incidence with which nodes were identified : 
of their histological involvement by tumour in the : 
groups of patients is given in Table L Although noces 
were identified less frequently in patien:s treated. Sy 
simple mastectomy, the incidence of histolog 
involvement by tumour was slightly greater. w 
based on pectoral node biopsy than when based om fie 
routine examination of the radical mastectory 
specimen. 




















Table I: INCIDENCE OF IDENTIFICATION OF 
NODES AND OF PROVED HISTOLOGICAL 
INVOLVEMENT IN PATIENTS TREATED IN THE 
CARDIFE-ST MARY'S TRIAL 














Nodes 
histologic. 
Nodes defined involves. 
No. of | No. of No. of 
Treatment group patients patients — 75 ‘patients x 
Simple mastectomy 124 103 83.1 SI SE. 


-+ pectoral node 
biopsy 


Radical mastectomy 119 117 98:3 42 ee 
x 15:586 ite 
P < 0-001 —3 


Safety: continued growth of axillary sietastase: ik 
patients with negative pectoral nodes 

Of the patients treated by protocol in the trial, 73 mere 
treated by simple mastectomy and pectorsl node bic: 








* Departments of Clinical Surgery and Pathology, Univesiti» 
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Fig. 1. Distribution of nodes identified at simple mastectomy. 


Fig. 2. Photograph of a patient who had undergone plenis 
mastectomy but in whom the axillary tail of the breast is still 
in situ. 
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Table II: DEVELOPMENT OF PALPABLE NODES 
AFTER OPERATION 


Years following treatment: — No. of patients: 


| 
w N 


l 6 
] 3 
2- 2 
Total 1l 


Table III: INCIDENCE OF NODE INVOLVEMENT IN 
60 PATIENTS 


No. 
No. with nodes 
with nodes histologically 
Position of nodes identified involved 
At upper border of axillary tail: 24 18 
identified during operation 
Within parenchyma of axillary 36 16 
tail: identified postoperatively 
Combined 52 24 





identified (21) or, if identified, did not contain tumour 
(52). They were regarded as having disease which 
locally was confined to the breast, and the axillary 
nodes were left untreated. A further 31 patients were 
treated similarly in Edinburgh between 1971 and 1973. 
In 3 of these patients pectoral nodes were not identified ; 
in the other 28 they were identified but did not contain 
tumour. 

All 104 patients have been followed up for between 
2 and 7 years. The incidence with which palpable 
nodes were found after operation and were taken to 
indicate the need for treatment by radiotherapy was 
10-5 per cent (11 patients). Six of these 11 patients had 
nodes identified at simple mastectomy which were 
histologically negative and 5 did not. In the majority 
the development of palpable nodes after operation 
occurred within 2 years (Table II). 


Distribution of pectoral nodes 

We have recently reported the results of a detailed 
study of the distribution of the lymph nodes which can 
be identified and biopsied during the operation of 
simple mastectomy by the surgeon and following 
operation by a careful examination of the axillary tail 
of the breast (Cant et al., 1975). We were surprised to 
find that up to 13 nodes could be identified within the 
parenchyma of the axillary tail and that they formed a 
continuous chain running through the substance of the 
breast to the axilla (Fig. 1). The original series of 
45 patients has now been extended to include a total of 
60 patients. The findings, which are summarized in 
Table IIT, confirm our previous observation that for 
complete sampling the surgeon must pay particular 
attention during the operation to identifying the nodes 
which lie at the upper border of the axillary tail of the 
breast as well as carefully examining the axillary tail 
after its removal for nodes lying within its substance. 
Unless both these steps are taken sampling will be 
incomplete. For example, by ignoring the findings of 
the examination of the axillary tail, 6 patients would 
have been incorrectly staged, and by ignoring the 
nodes which lie above the axillary tail, 8 patients would 
have been incorrectly staged. 
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Fig. 5. Mobilization of the breast from the pectoral fascia 
using blun: dissection. 





Fig. 3. a, Skin incision. 5, Start of the dissection of the upper 
skin flap. 





Fig. 6. Completion of incision and mobilization of the lower 


Fig. 4. Division of the superficial fascia at the upper margin 
of the breast. 


skin flap. 
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Fig. 7. Continued mobilization of the lower skin flap and 
division of the superficial fascia at the lower part of the breast. 





Fig. 8. Separation of the breast from the lateral margin of 
pectoralis major muscle. 
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Technique for simple mastectomy and pectoral node 
biopsy 

There is considerable variation in the extent to which 
the whole breast is removed by the operation of simple 
mastectomy. Apparently, some surgeons may amputate 
the breast at the axillary tail rather than extending 
the operation to ensure its complete removal (Fig. 2). 
We therefore consider it worth while to report our 
technique. 

Two curved skin incisions are planned (Fig. 3). 
These are transverse, enclose an ellipse of skin which 
includes the nipple and are at least 2 cm clear of the 
tumour on all sides. In case postoperative radio- 
therapy is to be given to the axilla, the resulting scar, 
which lies horizontally, should not cross the midline 
anteriorly and should not extend posterior to the 
anterior axillary fold. 


Upper flap 

The upper incision is made first and the upper skin flap 
mobilized up to the second costal cartilage and rib 
(Fig. 3). The superficial fascia is incised around the 
upper margin of the breast (Fig. 4) and, using gauze 
dissection, the breast is mobilized from the underlying 
fascia by burrowing under it from above downwards 
(Fig. 5). In this way the medial two-thirds of the 
breast can be completely separated from the under- 
lying chest wall except for its medial attachment to the 
sternum and rectus sheath and its lower attachment 
to the pectoral fascia. Laterally, it is attached to the 
fascia overlying the outer border of the pectoralis 
major and the serratus anterior. 


Lower flap 
The lower skin incision is made and the lower skin 


flap elevated (Figs. 6, 7). The medial border of the 
breast is then dissected from the sternum and costal 
cartilages, the perforating branches of the internal 
mammary vessels being ligated and divided in turn. 
By drawing the medial border of the breast laterally, 
the remaining attachment of the lower border to the 
pectoral fascia is put on stretch and is divided from the 
medial to lateral sides. The breast is then completely 
mobilized as far as the outer border of the pectoralis 
major muscle. 


Lateral dissection 

The breast is drawn laterally and the lateral border of 
the pectoralis major muscle defined by sharp dissection 
(Fig. 8). The lateral skin flap is then undermined for an 
inch or so to facilitate separation of the breast and the 
lower part of the axillary tail from the fascia overlying 
the digitations of the serratus anterior. This separation 
is mainly achieved by gauze dissection which starts 
deep to the breast medially and sweeps the breast 
laterally. This exposes the lateral thoracic vessels, 
their external mammary branches (which lie at the 
level of the 3rd and 4th interspaces) and the lateral 
branches of the intercostal vessels (which perforate the 
lower spaces) (Fig. 9). These are ligated and divided. 
Small nodes are occasionally associated with these 
branches and any which are identified should be 





Fig. 9. The breast mobilized from the lateral chest wall and 
partially separated from latissimus dorsi muscle. 





Fig. 10. Continued separation of the breast from 
the latissimus dorsi muscle. 


removed for histology. This part of the dissection is 
continued until the leve! of the anterior border of the 
latissimus dorsi, to which the breast is attached, is 
reached. 

The next step is to expose the anterior border of the 
latissimus dorsi from its superficial aspect. The breast 
is drawn medially and the lateral part of the upper and 
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Fig. 11. Separation of the axillary tail from axi lary fat (be ow) 
Final wound with placement of suction drains (above). 





Fig. 12. Cosmetic result of simple mastectomy (plus 
radiotherapy). Note the hollow in the area normally 
occupied by the axillary tail of the breast. 


lower skin flaps elevated using a knife catting pare 
to the chest wall. The latissimus dorsi can bes of 
defined by palpating its anterior border within t 
lateral flap between finger and thumb, and then cleamae 
this by separating the posterior margin of the beeast 
and axillary tail from it by division of their fascia! —r- 
nections from below upwards (Fig. 10). The bree = 
then completely mobile except for the axillary a7 
which runs upwards under the upper flap towarcs 
the axilla. At this point it is convenient to wrap "e 
breast in a towel or enclose it in a small polytaene 
bag. 


se 
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Dissection of the axillary tail 

The axillary tail is now put on stretch by traction on 
the breast, and its dissection continued in an upwards 
direction. This is started anteriorly by reflection of the 
laver of fat which is continuous with the tail and 
envelops the lateral border and anterior surface of the 
pectoralis major, and then by exposure and reflection 
of the lateral edge of the pectoralis major muscle to 
within an inch of its insertion. Using curved scissors, 
the skin is dissected off the anterolateral surface of the 
tail, to which it is adherent, taking particular care not 
to puncture it at the point where it curves backwards 
into the axillary fossa, Posterior separation of the tail 
from the anterior border of the latissimus dorsi is then 
extended upwards. 

The tail of the breast is now attached only by fascia 
to the axillary fat (Fig. 11). Retraction of the pectoralis 
major muscle medially allows its final dissection and 
removal. The layer of fascia which runs anterior to the 
tail and encloses the axillary fat is divided with scissors, 
exposing the junction of the tail with the soft yellow 
lobulated and homogeneous fat of the axilla. This can 
be defined by gripping the tail between finger and 
thumb and feeling where the parenchymatous tissue of 
the tail ends. At this point several nodes may be visible 
or palpable at the top of the tail. One or two may be 
removed or, alternatively, included with the removed 
specimen during the final separation of the tail from 
the axillary fat. This is best performed by scissors 
(Fig. 11). The intercostobrachial nerve may run in 
close apposition to the tail and require to be divided; 
a vein constantly runs in the tail and disappears in the 
axillary fat towards the axillary vein. This may be 
accompanied by a small artery which also requires to 
be ligated. 


Closure 

Two Redivac drains (with Steritex bottles) are used to 
drain the wound (Fig. 11). One, inserted through a 
stab in the medial part of the lower flap, runs laterally 
to drain the space which was occupied by the axillary 
tail; the other is inserted laterally and runs medially 
to drain the space between the skin flaps and the chest 
wail. They are sutured in place with catgut. Drainage 
holes are placed within the confines of the incisions. A 
Nobecutane gauze dressing suffices for the incision. 


Examination of the tail 

Following its removal the axillary tail is severed from 
the breast, the apex being marked with a suture. It is 
placed on a cork board and examined for nodes by 
palpation and then by slicing it thinly. Nodes found 
are placed in formol-saline. 


Postoperative management 

No particular problems are encountered post- 
operatively. The drains are removed when drainage is 
reduced to a few ml daily, usually after 2-3 days. 
Alternate sutures are removed on day 6 and the 
remainder on day 8. Full mobility is encouraged from 
the day after operation, and by the time the patient 
leaves hospital, usually in 5-7 days, arm movement 
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should be full and relatively painless. The cosmetic 
result is good (Fig. 12), and if the scar is well placed the 
patient should be able to wear a normal bra with a 
suitable prosthesis and her everyday clothes without 
obvious defect. 


Discussion | 

In this paper interim evidence is presented to indicate 
that a reliable estimate of axillary node status can be 
obtained at simple mastectomy. Provided that the 
mastectomy is total and the surgeon is aware of the 
distribution of the pectoral (and axillary tail) nodes 
the state of lymphatic spread beyond the breast can 
be determined. In a matched group of patients the 
incidence of histologically proved stage II cancer based 
on pectoral node histology was identical to that based 
on routine pathological examination of radical 
mastectomy specimens. 

In our trial, based on local therapy alone, we have 
shown that it is safe to plan postoperative treatment 
on the state of these nodes. To date, 90 per cent of 
patients with negative pectoral node histology have 
had no obvious growth of nodes in the axilla post- 
operatively. Conversely, only 11 of 104 patients 
whose axillary nodes were left untreated developed 
recurrent axillary disease within a period of 2-7 years. 
Even this may be an overestimate, as only 2 of 
these 11 patients have had axillary node biopsies 
performed before treatment was given. In a multi- 
centre trial it was found that following mastectomy 
palpable nodes may be present in the axilla for up to 
12 months and then regress (Edwards et al., 1972). We 
have observed on biopsy evidence that such palpable 
nodes do not necessarily contain tumour. We recom- 
mend that enlarged axillary nodes be biopsied before 
being treated by radiotherapy. 

Pectoral (including axillary tail) node histology can 
never allow the quantification of the nodes which may 
be involved in the axilla as a whole, but nor will the 


information derived from a radical mastectomy 


specimen unless the pathologist routinely dissects out 
the nodes which lie in the axillary tail of the removed 
breast. The number of nodes involved, although 
useful for the stratification of patients, is probably only 
an index of the aggressiveness of the disease. Both 
Fisher et al. (1975) and Bonnadonna et al. (1976) 
included in their trials of additional systemic therapy 
all patients with evidence of spread to the axilla, 
irrespective of the number of nodes involved. In the 
current Edinburgh trials all patients with positive 
pectoral node biopsies are regarded as having disease 
incurable by local therapy alone, and along with 
stage III cases are randomly allocated for additional 
systemic therapy (Report by Coordinating Committee, 
1975). 

If pectoral node histology is to be used as an index 
of axillary node status and a determinant of the need 
or otherwise for further treatment, sampling must be 
meticulous. The mastectomy must be total and the 
axillary tail carefully dissected out and removed with 
the breast. When separating the tail of the breast from 
the axillary fat the surgeon must seek nodes along its 


upper border. He should also mark the apex of the 
axillary tail with a suture so that the pathologist can 
orientate the specimen correctly and examine the tail 
for its contained lymph nodes. The technique which we 
have developed to achieve these objectives aas been 
described in detail. 

We are far from content that the policy of treatment 
which we have studied is an end-point to the local 
treatment of breast cancer. With improved methods of 
staging and the recognition of the need for systemic 
additional therapy even simple mastectomy, whether 
combined with radiotherapy or not, may become 
irrelevant other than as a method of reducing the 
tumour burden and preventing local manifestations of 
the disease. However, we do believe that it is a step in 
the right direction in that it embodies the principle that 
breast cancer should be treated according to its proved 
extent rather than by a single standard or radical 
procedure in all patients. 
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WHILE assured that American medicine in the twentieth century will take 
an active part in the advancement of medical sciences, the sociologic 
relations of medicine in this country offer problems of great importance. 
There is need above all things for greater public faith in the teachings and 
the advice of the medical profession in matters relating to hygiene and to 
the prevention of disease. ... Human nature will not change; there will 
still be deceivers and their followers, but this will only accentuate the 
demand for higher qualifications in our profession. The future of science 
is not in doubt; the world will not stop in its progress nor loose what it 
has gained, but the future of the medical prcfession is in its own hands 
and can only be assured by living up to its higher ideals. 


EDITORIAL (1901) The past and the future. ZAMA 36, 1. 
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The relationship between thermographic findings and 


size and depth of tumour in carcinoma of the breast 
J. M. S. JOHNSON,* W. B. JAMES,* A. L. EVANS*+ AND C. M. FEASEY!: 


SUMMARY 
Fifty thermograms of histologically proved breast 


carcinomas have been analysed without knowledge of 


the clinical or mammographic findings. Thermographic 
asymmetry between the breasts was found in 76 per cent 
of the patients, but in only 64 per cent of the patients 
was the correct side indicated. Poor correlation has also 
been found between the thermographic findings and the 
size of a tumour and its distance from the skin. 


LAWSON observed in 1956 that the skin over malignant 
tumours of the breast was warmer than the correspond- 
ing area on the contralateral breast. It was originally 
thought that the elevation in skin temperature was 
caused by heat conducted from the metabolically 
active tumour. More recent theoretical (Draper and 
Boag, 1971a, b) and experimental (Nilsson and 
Gustafsson, 1974) work has shown that this can only 
be true in exceptional circumstances. In the vast 
majority of cases the temperature abnormalities result 
from circulatory changes in the tumour tissue and in 
the adjacent area. Whatever the exact mechanism of 
heat transfer, it would seem reasonable to expect that 
skin temperature abnormalities are a function of the 
size and depth of the lesion. Indirect evidence for the 
correlation of thermographic appearance with size of 
tumour may be found in the literature where several 
workers have shown that the false negative rate of 
thermography falls as the tumour size increases. 
Amalric et al. (1973) showed that thermography of 
group T, tumours (« 2 cm) had a false negative rate 
of 33 per cent, while groups T, (2-3 cm) and 1; 
(7 5 cm) had false negative rates of 10 and 3 per cent 
respectively. Similarly, Bourjat and Gautherie (1972) 
showed a false negative rate of 60 per cent in group T, 
tumours, which diminished to 37 and 12 per cent for 
groups T, and T, respectively. Isard and Ostrum 
(1974) showed that mammatherms were normal in 35 
per cent of tumours less than 22 mm in diameter as 
compared with 18 per cent of the larger lesions. We 
are not aware of reports relating the depth of the 
tumour to the thermographic findings. 

The objective of this study was to investigate 
variation of thermographic signs with size and depth 
of tumours, 


Patients and methods 

Thermography was performed and the results were 
analysed by methods previously described using the 
Bofors infrared camera (Feasey et al., 1970, 1975). 
Patients were cooled for 10 minutes at a room 
temperature of 20—22 °C with the hands resting on the 
head. Grey scale and isotherm views of the breast 
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were recorded on 35-mm film. Equal numbers of 
normal thermograms, thermograms of the breasts of 
patients with benign disease and thermograms of the 
breasts of patients with histologically proved carcinoma 
were mixed and read in batches of 20. These readings 
were done blind, that is, without knowledge of the 
clinical or mammographic findings. A subjective blind 
assessment based on the thermograms was made by 
one of us (W. B. J.). The difference between the two 
sides was classed as ‘none’, ‘slight’ or ‘marked’ and 
the position of the abnormality was given as pre- 
dominantly in one of the four quadrants of the 
appropriate breast. Because records were occasion- 
ally found where it was felt that abnormalities existed 
in both breasts these were classed as ‘equivocal’. A 
thermographic score was derived by measuring the 
temperature difference between a hot spot, a hot 
venous pattern or a hot areola and the corresponding 
area of the opposite breast. The prominence of the 
venous pattern and the background temperature of 
the breast also contributed to the thermographic 
score. A score of more than 2 was considered 
significant (Feasey et al., 1975). Of the 66 patients 
with histologically proved carcinoma of the breast 
and a complete thermographic record, 50 had tumour 
dimensions which could be accurately measured from 
the mammographic films; the rest were excluded either 
because the mammogram was technically inadequate 
or the lesion was too diffuse. Tumour diameter and 
nearest distance to the skin were measured in milli- 
metres from lateral and craniocaudad mammograms 
by an experienced radiologist (W. B. J.), Evidence of 
skin involvement and calcification was also noted. 


Results 


Subjective (blind) assessment 

The results are summarized in Table 1. If either degree 
of asymmetry (slight or marked) is considered to be 
significant, then 76 per cent of patients with carcinoma 
were found to have detectable thermographic asym- 
metry. However, 22 per cent of the breast carcinomas 
showed complete symmetry. In one patient the 
findings were equivocal, there being a hotter areola 
on the affected side and a very hot vascular pattern 
on the unaffected side. 


Thermographic score 
If a score of more than 2 is considered significant, 
68 per cent of the carcinomas were thermographically 
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Table I: THERMOGRAPHIC FINDINGS IN 50 
PATIENTS WITH BREAST CARCINOMA 


Finding: Marked asymmetry No. of cases: 22 
Sheht asymmetry 16 
Symmetrical i1 
Equivocal f 


Table H: THERMOGRAPHIC FINDINGS RELATED 
TO SKIN INVOLVEMENT AND CALCIFICATION 





Total | 
No, of Thermography Thermography 
Cases positive negatwe 
Skin involvement 33 22 11 
Calcification 17 13 4 
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positive and 32 per cent negative. Fig. 1 shows the 
thermographic score plotted against the size of 
tumour for the 50 lesions measured. It is cbvious 
that the correlation is poor (r = 0:36). Fig. 2 shows 
the thermographic score plotted against the depth of 
the tumour from the skin surface. The correlation is 
even poorer than in Fre. 1 (r-015) Table Wi 
summarizes the relation between the thermographic 
score and skin involvement and calcification as seer: 
on the mammograms; 67 per cent of the cases shewing 
skin involvement and 76 per cent of the cases shewing 
calcification had positive thermograms. Where 
thermography suggested the presence of an abnor- 
mality, the thermographic estimate of the location of 
the lesion and mammography indicated the same 
quadrant in 43 per cent cof cases, the same breast in 
85 per cent of cases but the opposite breast in I5 per 
cent of cases, 


Discussion | 
In this series thermography demonstrated asymmetry 
of breast skin temperature in 38 out of 50 women with 
breast cancer. However, in 6 patients the colder breast 
was the affected one. In another 11 patients there was 
no asymmetry, and one showed an equivocal finding. 
This means that thermography failed to indicate even 
the side of the lesion in 36 per cent of carcinemas. H 
is not surprising, therefore, that the skin temperatures 
over breast tumours were not closely related to the 
size and depth of the tumour. One simple explanation 
of this poor correlation is that the metabolic rates of 
tumours vary enormously. This has been suggested in 
a similar study by Gautherie et al. (1972) ard bv 
Phillips and Williams (1974), who stressed that 
thermography is a functional —as opposed to morpho- 
logical--examination. An alternative explanation is 
that skin temperature is largely dependent oa the 
variability in the vascular supply and drainage in 
individual tumours (Philips and Williams, 1974). 
The present study shows that the surface temperature 
manifestations of these changes in vasculature cannot 
be used to derive the size of the tumour and its depth 
below the skin. This implies that mathematical models 
of heat transfer between the tumour and tae skin 
should not necessarily be constrained by the relation 
—hitherto considered obvious between the skin 
temperature and the size and depth of the turacur. 
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Fig. 1. Thermographic score related to the diameter of the 
tumours. 
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Fig. 2. Thermographic score related to the deptk of the 
tumours beneath the skin. 
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The disparity between our results and those in the 
literature which have suggested a correlation between 
size and thermographic findings may be explained on 
the basis of the subjective method of interpretation 
which is the norm in thermographic examination. 
Observer bias will be present in studies not done on a 
blind basis. 


Conclusion 

This study has shown a poor correlation between size 
and depth of tumour and the skin temperature of the 
breast in the vicinity of the tumour. 
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Mortality of oesophagal surgery in the elderly* 


M. P. MOHANSINGH? 


SUMMARY 

The operative mortality in pulmonary surgery was found 
to be four times higher in patients aged above 70 
compared with those below 65. A similar study kas been 
carried out in patients undergoing oesophageal surgery. 
A corresponding increase in operative mortality with 
advancing age was not found in this group. Anastomotic 
leakage remains the most common cause of operative 
mortality, the incidence of which is no higher in the 
elderly, though they are more liable to general cempli- 
cations. The overall mortality figures are comparable. 
The surgical approach to carcinoma of the oesophagus 
must be radical, and advanced age should not be a 
reason for withholding surgery. 


STATISTICS from the Thoracic Surgical Unit at :he City 
Hospital, Edinburgh, for the period from 1960 to 1965 
show that in patients above 70 the operative mortality 
for pulmonary surgery is considerably higher than 
that in patients below 70 (Table I). The mortality is 
four times higher in patients above 70 than in those 
below 65. The aim of the present study was to carry 
out a similar study on patients who had undergone 
oesophageal surgery to assess the effect of increasing 
age on the operative mortality. 


Table 1: MORTALITY OF PULMONARY SURGERY 
1960-5 


Age group 

| «68 65-69 L2 FO 
No. of patients 704 154 11i 

^4, Undergoing operation 80 73 70 
Resectability (7, of those 80 80 83 

undergoing operation) 

Overall operative mortality (5) 5-8 15 23 

Resection mortality (75) 7 18 27 

Patients 


Patients who had undergone oesophageal surgery 
during the 5-year period 1965-9 were studied. The 
operative mortality in patients below 70 was compared 
with that in patients above 70. The patierts were 
studied in groups according to the type of operation 
(Table IH). 

Thirty-five patients over 70 underwent repair of a 
hiatus hernia with no operative mortality, whereas 
there were 3 deaths among 160 patients in the under-70 
group. There were no deaths in either age group in 
patients undergoing Heller's operation or resection of 
an oesophageal pouch. In patients having gastro- 
oesophageal resection for a benign stricture there was 





| death due to pulmonary embolism in the over- 
group ané 2 deaths due to anastomotic leakage 
the patiests under 70. Only 1 anastemotic 
occurred an the 15 patients over 70 undergo: 
gastro-oesophageal resection for carcinema, giv! 
a 7 per cent incidence for this usually fatal come 
cation. In che below-70 group there were 4 anastome 
leaks in 55 patients which also represents a 7 per ce 
incidence. As expected, the patients over 70 appear 
be more liable to general complications such 
pulmonary embolism and myocardial infarction. 1 
overal mortality in both age groups remains c 
parable. 














Discussior 
From this comparative study a few interesting fac 
emerge: 

1. The operative mortality in elderly patients not 
undergoing resection is comparable to that of t 
younger group. 

2. The main cause of operative deaths in gasire 
oesophageal resection is anastomotic leak. Elde: 
patients ace no more likely to have this lethal comp- 
cation than their younger counterparts. 










v 





complicatons such as pulmonary embolism 
myocardial infarction. 


Conclusions 

For smpe lesions such as hiatus hernia, achalass 
and pharyngeal pouch the severity of the symptoris< 
should bethe deciding factor and the beneit of surgery 
should not be withheld from elderly patients. ` 
surgical epproach to carcinoma of the oesophag 
should be radical, and age is no bar to surgery, u 
of course there are overwhelming contsaindicatices 
such as metastatic disease or a very poor cardiac ac 
respiratory state. 
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Table If: MORTALITY OF OESOPHAGEAL SURGERY ACCORDING TO TYPE OF OPERATION 1965-9 





No. of 
Type of operation Age group patients 
Hiatus hernia repair «70 160 
70 35 
Heller's operation « 70 12 
-70 4 
Excision of oesophageal pouch <70 4 
c 70 4 
Gastro-oesophageal resection «70 10 
for benign stricture 70 10 
Gastro-oesophageal resection x70 55 
for carcinoma 
2.70 15 
Overall < 70 241 
<> 70 68 
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Operative 2 
deaths Mortality 


3 1-9 


Cause of death 


Myocardial infarction 2 
Pulmonary embolism | 


20 Anastomotic leak 
Pulmonary embolism 


9 Anastomotic leak 
Pulmonary embolism 
Anastomotic leak 
Pulmonary embolism 
Cardiac arrest during 
bronchoscopy 
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10 4-2 Anastomotic leak 
Myocardial infarction 
Pulmonary embolism 
Pulmonary embolism 
Anastomotic leak 
Cardiac arrest during 
bronchoscopy 
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The effect of posture on the emptying of the 
intrathoracic vagotomized stomach 


R. A. HINDER* 


SUMMARY 

Ten patients were studied at periods ranging from 6 
months to 25 years after oesophagogastrostomy and 
gastric drainage. Gastric emptying studies and overnight 
gastric aspirates in both the supine and erect positions 
were carried out. Evidence was found in these patients of 
increased duodenogastric reflux and poor gastric 
emptying in the supine posture. All of the patienis had 
gastritis, and some had gastric mucosal ulceration. 
These findings have led te the conclusion that in the 
supine posture the combination of duodenogastric reflux 
and poor gastric emptying leads to gastric mucosal 
damage. 


THE operation of oesophagogastrostomy as a form of 
oesophageal replacement has been popular for many 
years (Churchill and Sweet, 1942; Lewis, 1946; 
Magill and Simmons, 1967). During this operation a 
vagotomy is necessarily performed and fer that 
reason many surgeons add a gastric drainage pro- 
cedure to the operation. This may result in reflux 
gastritis which can cause serious disability (du Plessis, 
1962). In the present investigation 10 patients were 
studied following oesophagogastrostomy and gastric 
drainage. A high incidence of serious disability 
probably due to duodenogastric reflux and gastric 
stasis in the supine posture was observed. 


Patients and methods 

Ten patients who had had previous oescphago- 
gastrostomy operations (5 males and 5 females) 
were studied. Five were tested at routine follow-up. A 
further 5 were admitted to hospital for complications 
of the operation (3 with haematemesis and 2 with 
gastric ulcer), The clinical details of these patients are 
shown in Table I. 

Gastroscopy was carried out on 7 patients using an 
Olympus GIF-D gastroscope. Multiple biopsies were 
obtained in 6 cases. In addition, post-mortem gastric 
biopsies were obtained in 2 patients who had died 
of massive haematemesis. The latter specimens 
were examined using the ‘Swiss-roll’ technique (Stein, 
1937). 

The gastric emptying of a standard evaporated milk 
meal (10 ml/kg body mass) was measured in 8 patients 
in the erect and supine positions using a radio-isotope 
CSRIHSA) dilutional technique (Hinder et al, 1972; 
Hinder and Bremner, 1973). In some cases the patients 
were asked to sit up towards the end of a supine tes: 
of gastric emptying, following which measurement o? 
gastric emptying was continued until near total gastric 





emptying had occurred. In no case wae there fess. 
than 29 per cent of the original meal volume preses 
in the stomach on bringing the patient frora the sups 
to the erect position. However, whenever possit 
measurement of gastric emptying in the erect are 
supine positions was carried out on separaze occasio: 
with full meal volumes for each test. The thvroe 
gland was blocked by giving Lugol’s iodine da 
from 3 days before until 14 days after the test. T: 
method of measurement of gastric emotying alse 
allows for the measurement of fluid added to the t 
meal (‘inflow’) during the period of gastric emptying: 
the acditional fluid consists of gastric secretic 
duodenogastric reflux and swallowed saiva. Therz 
fore the total amount of pyloric outflow ('outflo: 
measured during the test period is generally greats 
in volume than the original meal volume. 1n each c: 
the patient was starved of food and water for at less 
12 hours prior to the test, a double lumen orogastr: 
tube was passed to 40-50 cm from the iacisor tee € 
and the stomach was washed out with 200 ml x 
saline. After the saline was aspirated and measure. 
the evaporated milk meal was introdueed via i: 
broader lumen of the tube. The volumes of outfic 
and inflow were measured for the first 10 minutes ame 
then fcr every 20-minute period until near total gastrc 
emptying had occurred. 

Continuous overnight aspiration of tae stomaek 
was carried out in 5 patients in the erect and supix 
positions en separate nights. The patients had a liga 
supper at 5 p.m. At 10 p.m. a Ryle's tube was passe 
to 40cm from the incisor teeth. Continuous loc 
pressure saction was applied to the tube until 6 a.c. 
the following morning, The aspirate was measures 
for volume, bile and pH. 
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Results 

Gastroscopy and biopsy 

At gastroscopy all the patients were found to has 
evidence of macroscopic gastritis. Benign gastric ulcers 





patients, both of whom had had a gastric drainase 
procedure, and erosions in a further 2 cases. 
Histological examination of the specimens revealed 
evidence of chronic gastritis in all cases. All of : 
specimens showed round cell infiltratior, and in 
cases a pclymorphonuclear cell infiltration. Some « 
the biopsies showed intestinal type mucosa. 
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Table 1: CLINICAL INFORMATION ON PATIENTS FOLLOWING OESOPHAGOGASTROSTOMY 


Time 
since 

Patient Indication for operation operation Gastric drainage Mucosal lesion Main symptoms 

J, W. Carcinoma of oesophagus 13 mth Weinberg pyloroplasty Gastritis Regurgitates bile when supine; 
haematemesis; stricture at 
anastomosis 

B. E. Perforated oesophagus 13 mth Mikulicz pyloroplasty Gastric ulcer Weight loss 

D. J Strictured oesophagus 14 mth Mikulicz pyloroplasty Gastric ulcer Bilious vomiting; epigastric 
pain; haematemesis 

D. R. Carcinoma of oesophagus 18 mth Mikulicz pyloroplasty Gastritis No complaints 

G. S, Carcinoma of oesophagus 135 mth Pyloromyotomy Not examined Reflux and heartburn; fullness 
after meals 

M.L Strictured oesophagus 25 yr Unknown Gastritis Regurgitates bile when supine: 
previous haematemesis: 
bilious vomiting 

EL Carcinoma of oesophagus 6 mth Mikulicz pyloroplasty Gastritis Epigastric pain; occasional 
diarrhoea 

D.G. Carcinoma of oesophagus 27 mth Tubb's dilatation Not examined Regurgitates bile when supinc 

E. N Strictured oesophagus 24 yr Unknown Gastric erosions Fatal haematemesis; nausea 
and vomiting; weight loss 

R.F Strictured oesophagus 14 yr Pyloroplasty and 607; Gastric erosions Fatal haematemesis ; stricture 


gastrectomy 


Gastric emptying 

The results are shown in Fig. 1. Mean pooled raw 
data (+s.e.) are shown for change of intragastric 
volume and cumulative inflow and outflow, all 
plotted against time. Eight patients were tested in the 
supine position, 6 in the erect position with a full 
meal and 5 in the erect position at the end of a supine 
test of emptying. On applying an analysis of variance 
test to the pooled data (Armitage, 1972) for both 
outflow and change of intragastric volume, emptying 
in the first 10 minutes in the supine position was 
significantly faster than subsequent emptying in the 
supine position (P<0-01), but did not differ signifi- 
cantly from emptying in the erect position. After the 
first 10 minutes in the supine position emptying was 
shown to be significantly slower than emptying in the 
erect position (P « 0-01). The only significant change 
of inflow observed was a decrease on assuming an 
erect posture after a supine test of emptying 
(P = 0-002). Heavy bile staining of the gastric 
aspirates in both the supine and erect positions was 
noticed in 10 of the 19 gastric emptying tests. 


vernight aspiration 

Table 11 shows the volume, pH and bile content of the 
overnight aspirates for the erect and supine positions. 
The supine aspirate exceeded the erect in volume in 
all cases. In the supine position the pH exceeded 6:5 
in 4 of the 5 cases, as opposed to the erect position 
where the pH was 3 in 3 of 4 cases. Excess bile was 
Observed in 3 of 5 tests in the supine position, as 
opposed to smaller amounts in 2 of 4 patients in the 
erect position. 


Discussion 

Gastritis was observed in all the patients. Two 
patients died following haematemesis as a result of 
gastric erosions; both had undergone operation more 
than 14 years previously. All 3 patients who were 
tested more than 14 years after the operation had 
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at anastomosis 


severe complications. Two other patients developed 
gastric ulcer within 14 months of the operation, and 
this was probably the cause of the severe weight loss 
in one (B. E.). 

Duodenogastric reflux was observed in 10 of the 19 
gastric emptying tests. Continous overnight gastric 
aspiration revealed more bile staining and a greater 
volume in the supine position, and 3 patients 
complained of regurgitation of bile in the supine 
position, The volume of inflow was significantly less 
in the erect position after a supine test of gastric 
emptying. Gastric emptying was delayed in the 
supine posture as opposed to very rapid emptying in 
the erect posture. Two patients (J. W. and M. L.) 
with particularly severe symptoms were found to have 
slower gastric emptying in both the supine and erect 
positions than all the other patients. 

It has thus been shown that these patients are 
subject to increased alkaline duodenogastric reflux, 
particularly in the supine position, associated with poor 
gastric emptying in this position. In view of the fact 
that it is very likely that gastritis is related to the 
length of time the refluxed fluid is in contact with the 
gastric mucosa it seems probable that this may be 
the cause of the severe gastric mucosal changes ob- 
served in these patients. Most of the symptoms in these 
patients can be ascribed to duodenogastric or gastro- 
oesophageal reflux. Both the gastric ulcers in this 
series were observed on barium meal studies and 
gastroscopy to have healed following a course of 
regular antacids and strict bed rest with the head of 
the bed elevated and the mattress wedged. These and 
all the other patients were symptomatically improved 
by sleeping in the semi-erect posture, always avoiding 
the supine position. 

Several speakers at the Coventry Congress on 
Oesophageal Surgery (Smith and Smith, 1972) 
indicated that their oesophagogastrostomy patients 
often experienced problems with oesophageal reflux 
and that this reflux was occasionally associated with 


oesophageal stricturing. Their experiences are 
endorsed and explained by the findings of the present 
investigation. 


What is it that makes the stomach following 
vagotomy and pyloroplasty develop such a severe 
mucosal reaction when brought into the chest? It is 
felt that the ‘sump’ effect in the supine oesophago- 
gastrostomy stomach may be greater than in the more 
vertical anatomically positioned stomach, and thus 
stasis of the stomach contents occurs; also the thoracic 
stomach is under negative intrathoracic pressure 
which may allow reflux to occur more easily. 

The rapid initial gastric emptying observed in the 
supine position is an effect of vagotomy which has 
previously been noted in dogs (Hinder, 1973}. This 
has also been reported by others in the human 
(McKelvey, 1970; Cobb et al, 1971; Clarke and 
Alexander-Williams, 1973; Colmer et al., 1973). The 
rate of emptying in the first 10 minutes in the supine 
position does not differ significantly from the rate in 
the erect position. From this is inferred that emptying 
is proceeding at maximum speed in the first 10 minutes 
supine and is thereafter inhibited. It is felt that this 
rapid initial emptying may be a result of a delay in 
receptive relaxation of the stomach due to vagotomy. 
The abnormal increase in intragastric pressure to 
distension after vagotomy is of interest in this respect 
(Wilbur and Kelly, 1973; Jahnberg et al, 1975; 
Stadaas, 1975). 

Many authors advocate the use of a gastric drainage 
procedure with oesophagogastrostomy (Ellis et al., 
1959; Groves, 1965; Magill and Simmons, 1967), 
stating that gastric stasis will otherwise result. There 
are reports of reoperation being necessary to over- 
come gastric stasis following oesophagogastrostomy. 
This seems to be necessary in a very small proportion 
of cases, possibly only in those with pre-existing 
pyloric disease (Magill and Simmons, 1967; Collis, 
1972; Klein and Sherlock, 1973). The patients with 
drainage procedures in the present study seem to have 
fared far worse than those of Collis (1972), who did 
not use a gastric drainage procedure. He stated that 
very few of his patients had problems with gastric 
emptying and only one of 23 of his patients hed bile 
present in the gastric aspirates. In our cases bile was 
frequently seen. Anghorn (1975) studied 10 patients 
following oesophagogastrostomy without a gastric 
drainage procedure, and reported no evidence of 
gastritis on gastroscopy and no unpleasant signs and 
symptoms or difficulty with gastric emptying. A 
further patient has been studied 3 months after 
oesophagogastrostomy without a gastric drainage 
procedure. His gastric emptying in the erect posture 
was found to be adequate and there was no evidence 
of duodenogastric reflux noted during the gastric 
emptying or continuous overnight aspiration tests. 

The operation of oesophagogastrostomy has been 
performed successfully for many years with generally 
satisfactory results (Hanna et al., 1967; Collis, 1972), 
and the present series must represent some selection 
of problem cases as these are the patients most likely 
to present for follow-up. From the evidence of others 
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Fig. 1. Pooled change of intragastric volume and pooled 
cumulative inflow and outflow (2-s.e.) in the erec: and supine 
positions, 


Table H: VOLUME, BILE CONTENT AND pH OF 








POOLED CONTINUOUS OVERNIGHT GASTRIC 
ASPIRATES 
Erect position Supine position 

Volume Volume 
Patient (ml) Bile* pH (mb Bile* 
D. R. 385 4. 7 638 Ge T 
D. J. 116 + 3 208 tobo 60€ 
J. W. 210 Q 3 240 0 1 
B. E, 113 0 3 185 ü z 
E. L. 150 G7 


* Amount of bile scored from 0 to odd. 


(Hanna et al., 1967; Collis, 1972; Anghorn, 1975) & 
seems that zastric drainage at the time of cesophagc- 
gastrostomy is unnecessary unless there is pre-existinz 
pyloric disease, and it may in fact be harmful as © 
results in reflux of duodenal contents, whech shoule: 
be avoided :n a stomach which is dependent on pastur= 
for drainage. 

All the patients have been instructed tc avoid the 
supine posi:ion, and in particular to sleep is the semi 
erect positien by o n toe dais e the bed and be 
wedging the mattress, je 
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The distribution and early morphology of the chronic 


gastric mucosal reaction 
H. H. LAWSON* 


SUMMARY 

The distribution of the chronic gastric mucosal reaction 
(CGMR) that resulted from the exposure of the mucosa 
to refluxing duodenal contents did not suggest that one 
area of the stomach was more susceptible than another. 
The earliest histological appearances of established 
CGMR as seen 3 months after surgery were epithelial 
proliferation and pseudo-pyloric metaplasia. 


Ir has been suggested that a series of histological 
changes occurs in gastric mucosa subjected to the 
effect of the duodenal contents (du Plessis, 1962). 
These changes represent fhe chronic gastric mucosal 
reaction (CGMR) or chronic gastritis, which has been 
described previously by several authors (Magnus, 
1946; Palmer, 1954; Whitehead et al, 1972; du 
Plessis and Lawson, 1974). In human subjects the 
CGMR occurs in relation to the lesser curvature of 
the stomach, and its importance as a precursor of 
gastric ulceration has recently been reviewed (du 
Plessis and Lawson, 1974). 

The purpose of the present investigation was to 
define the early histological appearances of the 
established CGMR that occurs as a result of the 
exposure of gastric mucosa to duodenal contents, 
and to compare the reactions of the different areas of 
the stomach to this stimulus. 


Materials and methods 

Finney pvloroplasties ard Billroth I gastrectomies 
were chosen as experimental procedures that would 
cause reflux. 

Three standard Finney pyloroplasties and 3 
standard Billroth I gastrectomies were carried out in 
a total of 6 dogs. At the time of operation, biopsies 
were taken from the antrum, the lesser curvature and 
the anterior and posterior walls of the fundus of the 
stomach. Each animal therefore acted as its own 
control. The animals were killed electively 3, 6 and 
12 months after operation. The stomach was removed, 
opened along the greater curvature and fixed in 10 
per cent formol-saline soiution. 

Strips of mucosa were cut transversely across the 
whole width of the specimen, so that each strip 
contained both curvatures and both walls of the 
stomach (Fig. 1). A 1-cm length of muscle was left in 
the middle of the lesser curvature so that this area 
could be identified. Each strip was made into a 'Swiss 
roll’, and stained as described previously (Stein, 1937; 
Lawson, 1964). The anterior wall was always placed 
inside the roll, and the greater curvature was defined 
as the area 1 cm wide extending inwards from tbe 
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two ends of the roll. The anterior and posterior wals 
were regarded as the areas lying between the le 
and greater curvatures (Fig. 1). The specimens we 
divided arbitrarily into three zones: zone 1 was : 
third adjacent to the gastric outlet, zone 2 was : 
middle third and zone 3 the third adjacent 
the oesophageal end of the specimen (Fig. 1). 
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Fig, 1. The zones of the stomach, The black bands represe../ 
the mucosa! rolls. GC, Greater curvature: AW, anterior 
wall: LC, lesser curvature; PW, posterior wall. 


Results 


Control biopsies 
The appearances of the antral and lesser curvatwre 
biopsies were identical, both showing normal antal 
mucosa. Similarly, the material from the anterior acd 
posterior walls of the stomach showed normal fundic 


mucosa, with normal chief and parietal cells (Fig. 2). 







Distribution of the CGMR 
Some portion of the lesser curvature was affected in 
the two early examples of the Finney pyloropias 
(Fig. 3a, b). Apart from this there was nothing w 
suggest that the mucosal reaction of one area of "Ec 
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Fig. 2. Normal fundic gland area with shallow villi and 
characteristic chief and parietal cells. ( x 33.) 


stomach was different from that of any other area. 
A prominent feature was the appearance of bands 
of normal mucosa lying between abnormal areas. 
Zone 3, that is, the area furthest from the 
pylorus, was affected by the CGMR only after a year 
(Fig. 3c). 

Three and 6 months after a Billroth I gastrectomy 
there were widespread mucosal changes in zones 2 and 
3 (Fig. 4a, b). In the earlier case the lesser curvature 
was histologically normal in zone 1 (Fig. 4a). After 6 
months changes were seen in the distal part of the 





a b 
Fig. 3. Distribution and type of CGMR seen (a) 3 months, (5) 6 months and (c) 12 months after a Finney pyloroplasty. 
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lesser curvature in the same zone (Fig. 45). One year 
after a Billroth I gastrectomy (Fig. 4c) the mucosa 
was surprisingly normal, with only a limited CGMR 
on the anterior wall of zone 1. 


Development of the CGMR 

Three months after operation epithelial proliferation 
was the only type of CGMR seen in the Finney 
pyloroplasty (Fig. 3a), and it was the predominant 
change in the Billroth I resection after the same 
period of time (Fig. 4a). In the latter example there 
was also a limited area of pseudo-pyloric metaplasia 
on the anterior wall adjacent to the gastroduodenal 
junction, with epithelial proliferation situated on the 
proximal, or oesophageal, edge of the area of pseudo- 
pyloric metaplasia. The appearances of both epithelial 
proliferation and  pseudo-pyloric metaplasia are 
illustrated in Figs. 5 and 6. 

Six months after surgery, epithelial proliferation 
was still the most obvious type of CGMR in the 
pyloroplasty (Fig. 35), but it was associated with 
intestinal metaplasia, pseudo-pyloric metaplasia and 
mamillation in the gastrectomy (Fig. 45). 

One year after surgery epithelial proliferation was 
again prominent in zone 1 of the pyloroplasty, with 
scattered intestinal metaplasia throughout zone 3 
(Fig. 3c). Only a limited area of epithelial proliferation 
was seen on the anterior wall in the Billroth I 
gastrectomy (Fig. 4c). 


Discussion 

The lesser curvature in human subjects is often 
referred to as the ‘Magenstrasse’, as it can be shown 
radiologically that contrast medium moves down- 
wards along this area after swallowing. 

Du Plessis (1962) showed that in human partial 
gastrectomy specimens resected for gastric ulceration 
there was a fan-shaped area of CGMR, commencing 
at the pylorus and spreading outwards towards the 
oesophageal end of the stomach along the lesser 
curvature. The suggested explanation for this was 
that duodenal contents refluxed through an incom- 
petent pylorus, and passed in an upward direction 
along the Magenstrasse. 
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Fig. 4. The distribution and type of CGMR seen (a) 3 months, (b) 6 months and 


(c) 12 months after a Billroth I gastrectomy. See Fig. 3 for key. 





Fig. 5. Epithelial proliferation in the fundus, with deep 
villi and identifiable chief anc parietal cells ( x 33.) 


An alternative explanation for the localization of 
an area of CGMR may be that different areas of 
mucosa react in different ways to a particular injury. 
It has already been shown that when the mucosa is 
injured by the sudden and severe stimulus of exterior- 
ization, different areas of the stomach respond in a 
very similar way (Lawson, 1966, 1968). In the present 
investigation the CGMR caused by refluxing duodenal 
contents has been compared in the different areas of 
the stomach. By preparing transverse sections of the 
whole width of the stomach, the greater curvature, 





Fig. 6. Psec do-pyloric metaplasia in the fundus. Mucus- 
secreting glands resembling those seen in the artrum can = 
identified ia the centre of the field. ( x 33.) 


anterior wall, lesser curvature and poster: or wall were 
all presen: in the same histological slide. A compar:son 
could therefore be made with a reasonable degree of 
accuracy. It was not possible to show that in 3e 
stomach ef the dog under these particular experimertal! 
conditions, one area of the stomach reacted differertly 
from any other area. This finding does not detract 
from the reflux theory of gastritis. The explana: on 
for the observations of du Plessis (1962) in humans 
relating to the lesser curvature is probably that Ble 
reflux occurs along the Magenstrasse from the py arc 
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end of the stomach in much the same way as food 
adheres to this area from the oesophageal end of the 
stomach. 

In the gastric remnants of the animals who had 
undergone a partial gastrectomy 3 and 6 months 
previously, the area of the CGMR was greater than 
that seen in the animals on whom a pyloroplasty had 
been performed, after the same time interval. 

Experimental evidence suggests that the mucosal 
reaction in one area of the stomach does not differ 
from that seen elsewhere in the same stomach 
(Lawson, 1968). It is therefore likely that both the 
quantity of reflux and the presence or absence of the 
pyloric antrum are factors of importance in accounting 
for the variation in size of the areas of the CGMR. 

Presumably, the relatively normal appearance of 
the mucosa 1 year after a Billroth I gastrectomy was 
due to the degree of reflux in that case, and a very 
adequate mucosal response to injury in the same case. 

The immediate response of the gastric mucosa to 
injury is an acute reaction, and the histology seen 
within 2 weeks of surgery has been described by 
Palmer (1954). As would be anticipated there is 
oedema, hyperaemia and exudation. 

The purpose of the present investigation was to 
examine the earliest changes seen in the CGMR, that 
is, when the acute response to injury had resolved. 
Three months after surgery was chosen as a reasonable 
period in which the acute reaction would settle and the 
CGMR would become established. 

The earliest histological variety of the CGMR 
when the stimulus: was duodenal contents was 
epithelial proliferation, as seen in the early pyloro- 
plasties. The detailed appearance of epithelial pro- 
liferation is described elsewhere, and it can be 
identified in either the pyloric or the fundic gland 
areas (du Plessis and Lawson, 1974). Cellular infiltra- 
tion of the lamina propria, so-called ‘superficial 
gastritis', is usually considered to be an early histo- 
logical change, but it was seldom seen in the present 
experiments. In what was termed ‘type A’ atrophic 
gastritis, Strickland and Mackay (1973) illustrated a 
heavy cellular infiltration, and this may indicate an 
auto-immune process. Pseudo-pyloric metaplasia also 
occurred within 3 months of a Billroth I gastrectomy, 
and was situated adjacent to an area of epithelial 
proliferation. Pseudo-pyloric metaplasia is therefore 
also an early manifestation of the CGMR, but it can 
be clearly identified only if there is histological proof 
that the mucosa affected was previously normal fundic 
gland area. 

Both the changes described are early manifestations 
of the CGMR. There is, however, no proof that 
epithelial proliferation must occur first, or that 
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pseudo-pyloric metaplasia represents a further change 
in the mucosa already affected by epithelial 
proliferation. 

Mamillation, intestinal metaplasia and atrophic 
gastritis all occur in the later stages of the CGMR 
and are therefore not considered further in the 
present study. 

Conventional light microscopy has been the basis 
for most descriptions of the appearances of the 
histology of the gastric mucosa. The significance of 
the ultrastructural appearances of normal and 
abnormal mucosa must still be assessed, and descrip- 
tions such as those given by Tarpila et al. (1969) may 
be of considerable importance in the future. 
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Is the lesser curvature an area especially susceptible 
to injury by duodenal contents? 


H. H. LAWSON* 


SUMMARY 

The lesser curvature does not appear to be an area of 
increased. susceptibility to injury. The fact that this is 
the usual area for the development of chronic gastric 
ulceration could in part be explained by reflux of 
duodenal contents along the lesser curvature. 


Ir is well known that gastric ulceration usually occurs 
in relation to the lesser curvature of the stomach, but 
the reason for this is not clear. A possible explanation 
is that the lesser curvature is especially susceptible to 
injury, and there is some evidence to support this, 
such as a particular anatomical distribution of the 
microcirculation (Barlow et al., 1951), or the release 
of plasminogen activator into this area (Cox et al., 
1967). 

The present limited study is recorded as the findings 
support an earlier investigation when a comparison 
was made between the reactions of the lesser and 
greater curvature mucosa following explantation on to 
the anterior abdominal wall of the dog (Lawson, 
1966, 1968). In the present investigation the total 
duodenal contents were diverted on to the lesser 
curvature and the subsequent chronic gastric mucosal 
reaction (CGMR) examined in the different areas of 
the stomach of the dog. 


Materials and methods 

Two unselected mongrel dogs were used, and the 
antrum was removed in each case. In order to divert 
the duodenal contents into the stomach the duodenum 
was transected and the stump closed as in a standard 
Polya gastrectomy. The bowel was transected again 
10cm beyond the duodenojejunal flexure. The 
proximal loop containing bile, pancreatic juice and 
duodenal secretions was then anastomosed to the 
middle of the lesser curvature, after the descending 
branch of the left gastric artery had been divided. 
The cut end of the stomach was partially closed so that 
an accurate end-to-end anastomosis could be made 
between the stomach and the distal loop, in order to 
restore gastro-intestinal continuity (Lawson, 1965). 
Biopsies were taken from the lesser curvature and the 
anterior and posterior walls of the stomach at the 
time of operation. Each animal therefore acted as its 
own control. The animals were killed electively 3 and 
6 months after surgery. ‘Swiss roll’ preparations of 
the mucesa were made (Stein, 1937; Lawson, 1964). 
The ‘Swiss rolls’ were cut transversely, so that each roll 
contained an area of greater curvature, anterior wall, 
lesser curvature and posterior wall. The lesser 
curvature was marked by leaving a 1-cm length of 
muscle in this area, and the gastric remnant divided 
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into three equal zones as illustrated earlier (p. 5 
zone 1 was the third adjacent to the gastric outlet. 
zone 2 the middle third and zone 3 the third nears: 
to the oesophagus. 









Results 
The control biopsies showed normal mucosa on t» 
lesser curvature and in the fundus. 

In both experiments the stoma was surrouns hd 
by an area of CGMR that spread outwards in 
directions. After 3 months the CGMR had ret 
reached the greater curvature (Fig. la), but after $ 
months the whole greater curvature was affecisc 
apart from a small area on the anterior and posters 
walls of zone 1 (Fig. 1b). Both specimens show: 
normal areas of mucosa situated some distance f 
the stoma. After 6 months the reaction en the leser 
curvature: was limited mainly to the area of the ster 
(Fig. 15). 

The types of CGMR seen around the stoma in bets 
specimens were pseudo-pyloric metaplasia — € 
intestinal metaplasia. After 6 months the same type’ | 
CGMR developed at a distance from the stoma on ws 
posterior wall of zone 1 (Fig. 1b). There were aso 
extensive areas of epithelial proliferation in a 
zones, and in a few areas the mucosa was. mamillaien. 























Discussion 
An explanation is necessary for the termino Ggy 
chosen, and for the choice of an antrectomy as E 
experimental model. The term ‘chronic gas 
mucosal reaction’ (CGMR) is used in preference £c 
‘chronic gastritis’, as none of the histological chaises 
of chronic inflammation is seen in the CGMR. The 
CGMR consists of a well-recognized series of chaases 
quite unlike those of chronic inflammation as 
described in standard texts of pathology (du Plessis 
and Lawson, 1974). It was elected to remove 5e 
pyloric antrum in the experimental model, as Ke 
antrum may modify the CGMR as a result of mucus 
and gastrin secretion. 

In both experiments the CGMR was most mated 
at the point of entry of the duodenal contents or be 
lesser curvature of the stomach. This could be 




























occurred at the point of entry of the duodenal contexts 
as the stimulus was greatest at that point. 
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Fig. 1. Distribution and types of CGMR (a) 3 months and (4) 6 months after antrectomy and total diversion of the 


duodenal contents to the lesser curvature of the stomach. 


There are a number of facts which may explain a 
possible increase in susceptibility of the lesser 
curvature, such as differences in the morphology of 
the microcirculation (Barlow et al, 1951), release 
of plasminogen activator (Cox et al., 1967) or lack of 
physical support of the mucosa (Oi et al., 1969). If 
this were correct, it would be anticipated that the 
difference should be apparent when the greater and 
lesser curvatures were exposed to the same stimulus. 

This type of experiment has been reported pre- 
viously (Lawson, 1966, 1968), when areas of mucosa 
from the greater and lesser curvatures were explanted 
simultaneously on to the abdominal wall of the dog. 
Both patches of mucosa were therefore exposed to 
the same external environment for a predetermined 
time. The explants were then reimplanted into the 
stomach, and although gastric ulceration occurred in 
each initially, the mucosa in both areas returned to 
histological normality at the same rate. No increased 
susceptibility of one area could therefore be detected. 

The alternative suggestion, that the CGMR is 
maximal at the point of entry of duodenal contents, 
has much to support it. Harvey in 1906 showed that 
the area of maximum involvement in a gastro- 
enterostomy occurred around the stoma, and similar 
findings have been reported around the gastrojejunal 
stoma of a Polya gastrectomy. When the total 
duodenal contents are made to enter the stomach 
through a stoma in the posterior wall, again the 
maximum changes are seen in relation to that stoma 
(Lawson, 1965). 

Du Plessis (1960, 1965), reporting on the distribu- 
tion of the CGMR in human stomachs resected for 
gastric ulceration, showed that the most extensive 
changes were in relation to the pylorus, not in the 
region of the ulcer. He explained this by suggesting 
that the cause of the CGMR was refluxing duodenal 
contents entering the stomach through the pylorus, 
causing maximum injury at that point. du Plessis 
then suggested that ulceration took place not in the 
area of maximum CGMR but more proximally where 
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the acid-secreting mucosa of the lesser curvature met 
the area of mucosa affected by the CGMR. 

Duodenal reflux affecting the lesser curvature 
specifically would explain the fact that the CGMR 
extends higher up on the lesser curvature in a fan- 
shaped pattern (du Plessis, 1960, 1965; Gear et al., 
1971). The same explanation would account for 
Kimura’s observation (1972) that apparently the 
position of the antrofundic junction on the lesser 
curvature moves progressively towards the oesophagus 
with advancing age. It is probably not a true migra- 
tion of the junction but the gradual development of 
pseudo-pyloric metaplasia in the fundic gland area 
under the influence of reflux, with the result that 
fundic mucosa can be mistaken for the antrum. The 
development of pseudo-pyloric metaplasia in fundic 
mucosa has been described elsewhere (du Plessis and 
Lawson, 1974). 

From the results of the present investigation and the 
findings of other workers, it appears that the lesser 
curvature is not an area of increased susceptibility. 

The duodenal contents cause maximum damage at 
their point of entry into the stomach, and a possible 
explanation for the cause of the extensive CGMR on 
the lesser curvature in the human gastric ulcer subject 
is that refluxing duodenal contents follow the 
anatomical position of the lesser curvature, in pre- 
ference to any other part of the stomach. Clearly, the 
pattern. of reflux and the factors responsible for 
reflux must be the subject of further investigation. 
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The role of the pyloric antrum and Hofmeister valve 
in the development of the chronic gastric 


mucosal reaction 
H. H. LAWSON # 


SUMMARY 

A limited chronic gastric mucosal reaction (CGMR) 
develops when duodenal contents enter the stomach 
with an intact pyloric antrum. However, after antrec- 
tomy the same stimulus leads to a widespread CGMR. 
The pyloric antrum, therefore, seems to influence the 
development of the CGMR. A Hofmeister valve included 
in a Polya gastrectomy does not prevent the develop- 
ment of the CGMR, presumably because reflux is not 
prevented, 


The pyloric antrum 

Ir is generally accepted that a series of histological 
changes occurs in the gastric remnant following a 
partial gastrectomy (Skinner et al., 1975). A factor 
that may be of importance in the development of this 
postgastrectomy chronic gastric mucosal reaction 
(CGMR) is the loss of the pyloric antrum, which is an 
important source of protective mucus and gastrin. The 
protective function of mucus is well established, 
but the importance of gastrin in the maintenance 
of fundic mucosal integrity is less well defined. 
Apparently, gastrin causes an increase in the rate of 
DNA synthesis and an increase in the rate of mitosis. 
It has been shown in rats that antrectomy leads to a 
fall in both DNA synthesis and mitotic activity, but 
short term administration of pentagastrin restores the 
DNA content (Johnson and Guthrie, 1974). 

In the present investigation the changes seen when 
the mucosa was exposed to the duodenal contents 
have been compared in the presence of the antrum 
and following antrectomy. 


Materials and methods 

Nine unselected mongrel dogs were used and operative 
procedures carried out as indicated in Table J. 
Biopsies were taken at the time of surgery from the 
antrum and the anterior and posterior walls of the 
fundus of the stomach. Each animal therefore acted 
as its own control. As far as was possible the gastrec- 
tomies were comparable and were limited to the 
removal of the pyloric antrum. The gastrectomies 
were ofthe Polya antecolic tvpe with a full width 
stoma and no Hofmeister valve. 

The technique for the total internal diversion of the 
duodenal contents has been described (p. 589). As the 
procedure was associated with rapid weight loss, no 
experiments were continued beyond 6 months in this 
group. All the other animals were killed at pre- 
determined time intervals, varying from 3 to 12 months 
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after the experimental procedure. The stomachs were 
opened along the greater curvature and fixed in 10 
per cent formol-saline solution. 

"Swiss rolls’ of the mucosa were cut transversely 
and histological preparations made (Stein, 1937; 
Lawson, 1964, 1965). A 1-cm length of serosal muscle 
was left on the lesser curvature so that this area could 
be identified. The anterior wall was always placed 
inside the roll, and in this way it was possible to 
identify the anterior and posterior walls, as well as 
the greater curvature. The histological changes were 
recorded on a diagram of the stomach, and the whole 
stomach or gastric remnant was arbitrarily divided 
into three zones: zone 1 was the third nearest the 
gastric outlet, zone 2 was the middle third and zone 3 
the third at the oesophageal end (p. 585). 


Table 1: THE GROUPS OF EXPERIMENTS 


No. of Duration of 
Procedure cases experiment 
In the presence of the pyloric antrum 
Pyloroplasty (Mikulicz) 3 3, 6 and 12 mth 


Diversion of the duodenal contents 2 3 and 6 mth 
to the posterior wall of the 


stomach 


Following removal of the pyloric 
antrum 
Diversion of the duodenal contents 2 
to the posterior wall of the 
stomach plus antrectomy 
Polya gastrectomy. without a 2 
Hofmeister valve 


3 and 6 mth 


3 and 6 mth 





Results 

The control biopsies showed normal antral or fundic 
mucosa in all the cases. After the experimental 
procedures the following changes were seen: 

1. The CGMR in the presence of the pyloric antrum: 

a. Mikulicz pyloroplasty: From Fig. 1 it can be seen 
that only zones 1 and 2 were affected, that is, the 
areas nearest to the refluxing duodenal contents. 
Epithelial proliferation was the predominant type of 
CGMR, but limited pseudo-pyloric metaplasia was 
present after a year. No mucosal abnormality 
was seen in zone 3, and there were large areas 
of zones 1 and 2 that showed no histological 
abnormalities. 
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Fig. 1. Distribution of the CGMR following Mikulicz pyloroplasties after (a) 3 months, 


(b) 6 months and (c) 12 months. 


b. Diversion to the posterior wall: In both experiments 
(Fig. 2) different histological examples of CGMR 
were seen around the stoma at the point of entry of 
the duodenal contents on to the posterior wall of the 
stomach. Intestinal metaplasia as well as pseudo- 
pyloric metaplasia were present at the stoma. 
Epithelial proliferation was seen at the stoma in both 
cases, and only epithelial proliferation was seen in all 
three zones of the stomach in the later case (Fig. 2b). 
Characteristically, there were areas of norma! mucosa 
scattered between the abnormal areas of epithelial 
proliferation, as illustrated in zone 3 (Fig. 2c, b). 

2. The CGMR following removal of the pylorie antrum: 
a. Diversion to the posterior wall plus antrectomy: 1n 
Fig. 3the diagonal distribution of the CGMR indicates 
that areas of epithelial proliferation occurred adjacent 
to areas of intestinal metaplasia throughout the whole 
zone. After 3 months almost the entire remnant was 
affected by epithelial proliferation and :ntestinal 
metaplasia (Fig. 3a). 

After 6 months (Fig. 3b) there was again almost a 

total involvement of the remnant by CGMR. Both 
epithelial proliferation and intestinal metaplasia were 
present throughout zone 3. In zone 2 intestinal 
metaplasia was concentrated around the stoma on 
the posterior wall, with pseudo-pyloric metaplasia on 
the anterior wall of this zone. Both epithelial pro- 
liferation and intestinal metaplasia were present in 
zone 1, where there was only a small area of normal 
mucosa (Fig. 35). 
b. Polya gastrectomy without a Hofmeister valve: 
Atrophic gastritis was seen only in this group (Fig. 4). 
After 3 months atrophic gastritis was present on the 
posterior wall of zone 2 (Fig. 4a), and after 6 months 
there was a wide area of atrophic gastritis at the 
gastrojejunal junction in zone | (Fig. 4b). 

In the early case (Fig. 4a) the CGMR was confined 
to the posterior wall, but after 6 months most of zone 
| was affected by different varieties of the CGMR. 
There was mamillation on the posterior wall in 
zone 3 while the whole of zone 2 was histologicaily 
normal. 
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Fig. 2. Distribution of the CGMR following diversion of $e 
total duodenal contents into the posterior walbof the inta. ^ 





a be 
Fig. 3. Distribution of the CGMR (a) 3 months and (4) 
6 months after antrectomy and diversion of the total 
duodenal contents to the posterior wall. The diagonal 
distribution indicates that areas of epithelial pzoliferatior. 
occurred adjacent to areas of intestinal metaplasia throught 
the whole zone. See Fig. 1 for key. 


Discussion 

As has been indicated, the pyloric antrum does seem 
to be important in the maintenance of the integrity o 
the gastric mucosa, and du Plessis (1963) emphas: 
this by contrasting the fact that in humans, stoma 
ulcers after gastrojejunostomy took some 23 year oo 
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a b 
Fig. 4. Distribution of the CGMR (a) 3 months and {h} 
6 months after Polya gastrectomy without a Hofmetster 
valve. See Fig. 1 for key. 





a b 
Fig. 5. Distribution of the CGMR (a) 3 months and (5) 
6 months after Polya gastrectomy with a Hofmeister valve. 
See Fig. 1 for key. 


develop, whereas stomal ulceration following gastrec- 
tomy occurred within 2 years. 

Previously, State (State et al., 1955; State, 1960), 
using procedures in dogs, showed convincingly that 
the pyloric antrum while in continuity with a resi- 
dual gastric pouch offered some protection against 
the development of histamine-induced ulceration. 
Histamine-induced ulcers occur largely as a result of 
hypersecretion, and the small bowel is especially 
susceptible to the effect of acid. 

In the present study the possible protective action 
of the pyloric antrum was examined on wide areas of 
gastric mucosa that were exposed to the effect of the 
duodenal contents. The results suggest that the 
CGMR is greater in extent and more varied in 
appearance when the pyloric antrum is absent, and 
therefore supports the view that the antrum does in 
fact have a protective action specifically on gastric 
mucosa. 

Mucus and gastrin secreted by the antrum both 
influence the mucosal reaction. The importance of 
mucus is well established (Hollander, 1954; Menguy, 
1969, 1972) and will not be considered further. Adair 
and Wlodek (1968) showed that gastrin not only 
stimulated acid secretion but also altered the Na+ 
and H> exchange, thereby affecting mucosal resistance 
to acid. Subsequently, it was shown that pentagastrin 
incuced protein synthesis in gastric mucosa (Johnson, 
et al., 1969), and more recently a relationship has been 
established between gastrin administration and a 
consequent increase in the labelling and mitotic 
indices of fundic gland tissue (Willems et al., 1972; 
Johnson and Guthrie, 1974). 
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It was realized previously that if reflux was prevented 
after a partial gastrectomy by a Roux loop, CGMR 
did not develop in the gastric remnant (Lawson, 1964). 
As parietal cell counts were not done at the time it 
was not appreciated that although the mucosa looked 
histologically normal, it may in fact have been hypo- 
plastic. Using the same procedure in rats Capoferro 
and Nygaard (1973) also recorded that there was no 
gastritis, but these authors did find a decrease in the 
parietal cell density. Injection of pentagastrin resulted 
in a return of the parietal cell density to normal or 
above normal in antrectomized rats. 

Thus, the evidence that antrectomy may lead to 
fundic gland hypoplasia is strong. The evidence that 
duodenal contents acting on the gastric mucosa lead 
to a CGMR has been recently reviewed (du Plessis 
and Lawson, 1974), and the finding that established 
CGMR in an animal with a previous gastrectomy 
could be reversed by preventing reflux with a Roux 
loop in the same animal has been emphasized (Lawson, 
1972). There is increasing clinical experience indicating 
that the condition of postoperative alkaline reflux 
gastritis can be cured by the same procedure in the 
human subject (Drapanas and Bethea, 1974; Bushkin 
et al, 1975; Van Heerden et al, 1975). When the 
experimental and clinical findings are considered 
together it appears that antrectomy leads to hypo- 
plasia in the gastric remnant, and that the duodenal 
contents then act on this abnormal mucosa causing 
a CGMR. 

Presumably, the amount of reflux is also important, 
and this must be taken into account when interpreting 
the findings in the pyloroplasties and gastrectomies 
in the present study. An explanation for the extent of 
the CGMR in these two groups may simply be 
varying amounts of reflux. When the total duodenal 
contents were passed into the gastric remnant follow- 
ing gastrectomy, almost all the mucosa was affected 
by the CGMR. 


The Hofmeister valve 

One of the purposes of the Hofmeister valve is to 
prevent the entry of duodenal contents into the 
stomach. If this were correct it would be anticipated 
that CGMR would be absent or minimal in the gastric 
remnant. 


Materials and methods 

Two mongrel dogs were used and standard Polya 
antecolic gastrectomies were carried out. The lesser 
curvature was partially closed, and a Hofmeister 
valve formed by attaching the proximal or afferent 
loop to this area. Control biopsies were taken from 
the anterior and posterior walls of the fundus. The 
animals were killed 3 and 6 months respectively after 
surgery, and the stomachs examined as described 
previously. 


Results 

The control biopsies all showed a normal fundic gland 
area, with no differences noted between the two walls 
of the stomach. 


In the gastric remnants there was a widespread 
CGMR, in spite of the valve (Fig. 5). Atrophic 
gastritis was present after 3 months at the gastro- 
jejunal anastomosis, and this extended into zone 2 
along the lesser curvature (Fig. 5a) In the same 
specimen intestinal metapiasia was seen in zone 3. 

After 6 months, although no atrophic gastritis was 
seen, there was extensive involvement of the mucosa 
by different varieties of the CGMR (Fig. 55). 


Discussion 

A Hofmeister valve does not appear to be effective 
in preventing the development of the CGMR, which 
occurs presumably as a result of continuing reflux. 
When reflux is prevented by the use of a Roux loop 
in a partial gastrectomy no CGMR develops, and 
when a CGMR is already present in an established 
gastrectomy, the mucosa returns to histological 
normality when reflux is prevented by the use of a 
Roux loop (Lawson, 1964, 1972). 

The changes seen in the mucosa following a Polya 
gastrectomy with a Hofmeister valve cannot be the 
result of surgical trauma or the reaction to catgut, as 
no such changes occur after similar gastrectomies if 
reflux is prevented (Lawson, 1972). 

The Hofmeister valve therefore does not seem to 
prevent reflux, and other methods should be used to 
achieve this purpose. Many authors report satis- 
factory results from the Roux loop procedure in the 
management of postoperative alkaline reflux gastritis 
(Joseph et al., 1973; Scudamore et al., 1973; Drapanas 
and Bethea, 1974; Bushkin et al., 1975; Van Heerden 
et al., 1975). It must be emphasized that the procedure 
should be accompanied by a vagotomy, even in the 
presence of a low acid output, as gastric mucosal 
regeneration can be anticipated with a return of acid 
secretion and the subsequent development of stomal 
ulceration. 
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Extragastric gastrinoma or G-cell hyperplasia of 
the antrum? The preoperative diagnosis 


in a case of hypergastrinaemia 
G. R. GRAY, G. GILLESPIE AND I. GORDON* 


SUMMARY 

A patient is described with recurrent peptic ulceration, 
evidence of hypersecretion of gastric acid and excess 
circulating gastrin. The preoperative differentiation 
between extragastric ‘gastrinoma’ and G-cell hyper- 
plasia of the pyloric antrum as a source for the 
hypergastrinaemia can be made by immunofluorescent 
staining of an antral biopsy for ‘gastrin cells’, and 
by measuring the response of the gastric antrum to 
an amino acid meal or secretin infusion stimulus. 
Tne site of excessive gastrin production determines the 
nature of the surgery required. A classification of 
recurrent peptic ulceration types is suggested. 


IN 1973 Cowley et al. described the case of a 17-year- 
old man who had the clinical characteristics of 
uncomplicated but persisting duodenal ulceration and 
who surprisingly was found to have hypergastrinaemia. 
At laparotomy no evidence of the source of the hyper- 
gastrinaemia could be found, and a Billroth I partial 
gastrectomy, with truncal vagotomy, was performed. 
Subsequent immunofluorescent staining of the re- 
sected antrum for cells secreting human gastrin (GI) 
was undertaken and revealed a hyperplasia of the 
so-called *G-cells'. Polak et al. (1972) have described 
two broad types of the Zollinger-Ellison syndrome: 
the classic variety with an extragastric source for the 
hypergastrinaemia, as described by Zollinger and 
Ellison (1955), i.e. extragastric gastrinoma, and the 
more recently postulated variety in which the hyper- 
gastrinaemia is due to greatly increased numbers of 
artral gastrin-secreting cells, i.e. G-cell hyperplasia. 

A case is presented here of hypergastrinaemia in 
which preoperative investigations to determine the 
variety of the Zollinger-Ellison syndrome were 
substantiated by the subsequent laparotomy findings. 
Differentiation of the two types is of importance, 
since it has a bearing on the extent of surgery required. 


Case report 
A man of 56 years had undergone truncal vagotomy and 
gastrojejunostomy in 1967 for chronic duodenal ulceration. 
Following 4 years of good health he presented in December 
1971 with recurrent dyspepsia, at which time barium meal 
examination confirmed the presence of recurrent ulceration in 
the region of the gastrojejunostomy stoma. 

An insulin test did not satisfy Hollander’s (1948) criteria for 
a positive test, owing to the unusually high values of basal acid 
secretion. During further secretory studies, it was again noted 
that he had a high spontaneous gastric acid output (47 mEq/h} 
and that pentagastrin stimulation (6 ug/kg) intramuscularly 
resulted in an output of 47-5 mEg/h in the subsequent hour. 
Since it seemed clear that his parietal cell mass was already 
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maximally stimulated, measurements of plasma gastrin were 
made by the radio-immunoassay technique, with the help of 
Dr P. C. Ganguli, Manchester Royal Infirmary (Ganguli and 
Hunter 1969). Fasting plasma gastrin levels were measured over 
several days, and the level on every occasion was in excess of 
1500 pg/ml (Fig. 1). The diagnosis of Zollinger-Ellison 
syndrome seemed established. 

Studies of the gastric acid secretory response to infusion of 
calcium gluconate (15 mg/kg) provided further evidence for 
this diagnosis, by demonstrating a twofold increase in gastric 
acid output and in plasma gastrin (Passaro et aL, 1972). 

The plasma gastrin response to an amino acid meal was 
performed as follows. After emptying the fasting gastric juice 
by aspirating via a nasogastric tube placed in the antrum under 
fluoroscopic control, 400 ml of a 625 per cent amino acid 
solution (Beef-Oxo) corrected to pH 7-8 were instilled via the 
tube, which was then withdrawn. Serial measurements of 
plasma gastrin were made over the next 3 hours (Fig. 2). No 
significant increase in plasma gastrin was observed after 
instillation of the amino acid meal. Plasma gastrin measure- 
ments in response to the infusion of secretin were also made; a 
rise in gastrin levels resulted (Fig. 3). Biopsy of the antrum of 
the stomach by means of a Crossby capsule placed in the 
antrum under fluoroscopic control was submitted to Dr Julia 
Polak of the Department of Histochemistry, Royal Post- 
graduate Medical School, London, for immunofluorescent 
staining of G-celis. No evidence of G-cell hyperplasia was 
found. Pancreatic scan ("?Se-selenomethionine) failed to reveal 
any definite pancreatic lesion. Haematological values, urea, 
electrolytes and liver function tests were all normal. Urinary 
catecholamine levels were normal. A provisional diagnosis 
of extragastric gastrinoma was made. 

At operation a large neoplastic mass was noted, situated 
between the pancreatic head and the first part of the duodenum. 
The para-aortic lymph nodes were involved by tumour deposits. 
Intra-operative cryostat section of the tumour confirmed it to 
be of islet-cell type. The tumour and several para-aortic nodes 
were removed and a total gastrectomy was performed. A 
Roux-en-Y loop was constructed, and the gastro-intestinal 
tract was reconstituted by an end-to-end oesophagojejun- 
ostomy. A one-third distal pancreatectomy was also performed, 

The gastric antrum and tumour tissue were examined by 
Dr Julia Polak for G-cells (Polak et al, 1972). The antrum 
showed no evidence of G-celi hyperplasia, but both the 
tumour mass and lymph nodes contained numerous positively 
immunofluorescent-staining G-cells (Fig. 4). Electron micro- 
scopy of the tumour tissue confirmed the appearance of the 
endocrine cell. The resected portion of pancreas was histo- 
logically normal. 

The patient's postoperative course was satisfactory, and 24 
years after operation he was well, with no obvious extension 
of the tumour. The plasma gastrin levels have remained 
elevated postoperatively. 


Discussion 

When a diagnosis of the Zollinger-Ellison syndrome 
has been made, it is important to attempt to locate the 
source of the hypergastrinaemia. If this is from an 
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Fig. 2. Plasma gastrin levels over a period of 2 hours 
following intragastric instillation of an amino acid (Beef- 
Oxo) meal. 
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Fig. 3. Plasma gastrin levels before and after intravenous 
infusion of 3 u./kg secretin (Boots). The paradoxical increase 
in circulating gastrin in response to secretin is typical of 
extragastric gastrinoma. 


extragastric source, such as from a pancreatic tumour, 
then the minimum surgical requirement is total 
removal of the target organ, i.e. total gastrectomy, 
with or without partial pancreatectomy. If, however, 
the hypergastrinaemia can be shown to be from an 
antrum containing an increased population of G-cells, 
i.e. G-cell hyperplasia, then only partial gastric 
resection, in the form of antrectomy, is required. 





Preoperative diagnosis in hypergastrinaeme: 


Fig. 4. Photomicrograph of tumour tissue stained by the 
immunofluorescent technique showing numerous gastrin- 
producing cells. 


Since the vagus plays a part in the release of ant 
gastrin, it would seem wise to couple the antrectorm 
with truncal vagotomy. 

Ganguli et al. (1975) studied 29 patients wen 
recurrent ulceration after previous gastric surgery. 
They were investigated by amino-acid (Oxo) meal 
stimulation and by antral biopsy with radio-immum- 
fluorescent staining for G-cells. Eleven of the patierts 
had proved recurrent ulcer with no evidence of eithsr 
excess gaszrin cells or excess circulating gastrin. In tue 
remaining 18 patients hypergastrinaemia was presemi, 
In 11 of these, modest elevation only of the plasma 
gastrin was present in the fasting state, but a drama :c 
increase in plasma gastrin followed stimulation 7 
an Oxo meal, and furthermore these patients had 
evidence of G-cell hyperplasia on quantitatme 
histological assessment of appropriately immur-- 
fluoresced antral biopsies. On the other hand, t^e 
remaining 7 cases, who were shown to have an exim- 
gastric gastrinoma, had extremely high levels of 
fasting plasma gastrin but no increase after Oxo 
stimulation and no evidence of increased numbers of 
G-cells in antral biopsy material. 

A further diagnostic test worthy of study in hyper- 
gastrinaernia is the response of the gastric antrum to 
infusion ef the hormone secretin. It is well known 
that in normal subjects this hormone depresses te 
release of antral gastrin and thereby gastric aed 
secretion. Furthermore, the recent observations of 
Ganguli et al. (1975) and a report by Russell et æ. 
(1975) suggest that in G-cell hyperplasia there is aso 
depression of gastrin release. However, the pam- 
doxical increase in circulating plasma gastrin to 
secretin has long been known to occur ir association 
with extragastric gastrinoma (Isenberg et al., 1972). 
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The case described here showed no significant 
difference between the high levels of plasma gastrin 
before and after a meat-extract (Oxo) meal of the type 
used by Ganguli in his recurrent ulcer group (Forrester 
and Ganguli, 1970), suggesting no significant increase 
ir. the release of gastrin from the antrum in response 
to this stimulus, and, not surprisingly, antral biopsy 
did not reveal an increased population of G-cells. 
Furthermore, in the present case the paradoxical 
increase in circulating gastrin in response to secretin 
infusion was typical of extragastric gastrinoma. 

For the moment at least it would seem that patients 
with recurrent ulceration following vagotomy and 
drainage procedures might be placed clinically into 
one of three categories: 

1. Simple recurrent ulceration in the absence of 
demonstrable excess circulating gastrin. Normally 
this would be due to incomplete vagotomy, but may 
be related to stasis and stomal malfunction. 

2. Recurrent ulceration in association with excess 
circulating gastrin from G-cell hyperplasia of the 
antrum. 

3. Recurrent ulceration due to excess gastrin 
release from an extragastric source, i.e. the classic 
Zollinger- Ellison syndrome. 

The most useful investigations in patients with 
recurrent ulceration would seem, therefore, to be an 
insulin test, estimation of the plasma gastrin levels, 
both before and after a meat-extract meal, or in 
response to infusion of the hormone secretin, together 
with antral biopsy by a Crossby capsule or endoscopic 
biopsy technique. 

The place of gastric acid secretion measurements 
requires re-evaluation. It is usually demanded in 
diagnosing the classic variety of the Zollinger- 
Ellison syndrome that there should be a high basal 
gastric acid output, and that this basal figure is at least 
60 per cent of the maximal pentagastrin- or histamine- 
stimulated acid output. It seems likely that in extra- 
gastric 'gastrinoma' the stimulus to continued parietal 
cell secretion is almost always sufficient to suggest the 
diagnosis by such measurements of spontaneous or 
basal gastric acid output. 

The situation may be different, however, in the case 
of G-cell hyperplasia of the antrum. Here the gastrin 
release may be merely an exaggerated response to 
physiological stimuli. In the case described by Cowley 
et al. (1973) the basal gastric acid output was not 
especially high, nor was it 60 per cent of the maximal 
pentagastrin-stimulated acid output. Furthermore, in 
6 cases of hypergastrinaemia with antral G-cell hyper- 
plasia cited by Ganguli et al. (1974a, b), the basal acid 
outputs did not approach 60 per cent of the penta- 
gastrin-stimulated levels. The same workers have 
shown that there is no correlation either between basal 
acid output and fasting gastrin concentration or 
between peak gastrin concentration and peak penta- 
gastrin-stimulated acid output (Ganguli et al., 1975), 

It may be that only the autonomous secreting 
extragastric tumour of the classic Zollinger-Ellison 
syndrome can be identified by measurement of 
spontaneous gastric acid secretion. 
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It is, therefore, clear that since differentiation of 
recurrent peptic ulcer types cannot be made on the 
basis of gastric acid secretory studies alone, the plasma 
gastrin measurement is of great importance in this 
respect, and in allowing a rational approach to the 
surgery of recurrent peptic ulceration. 
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The effect of Metiamide on the prolonged serum 
gastrin response to feeding observed in patients 


with duodenal ulcer 


E. L. BLAIR, E. R. GRUND, J. D. REED, D. J. SANDERS, 
M. H. THOMPSON AND C. W. VENABLES* 


SUMMARY 

The response of serum gastrin to a meal has been studied 
in 11 normal subjects and 16 patients with duodenal 
ulceration. The mean serum gastrin concentration rises 
after a meal to similar peak values in both normal 
subjects and duodenal ulcer patients, and falls to basal 
values within 3 hours in normal subjects. In duodenal 
ulcer patients the peak concentration is sustained 
throughout the 3-hour test period, and this response is 
not affected by the administration of Metiamide. 

It is concluded that the control of gastrin release is 
defective in duodenal ulceration, and this may be due to 
a failure of the antral pH feedback mechanism. 

Gastrin may be a primary pathogenetic factor ia 
duodenal ulceration. 


Tue role of gastrin in the pathogenesis of duodenal 
ulceration is uncertain, When reviewing the situation 
recently, Walsh and Grossman (1975) noted that 
‘although a number of intriguing leads are available, 
no firm link between gastrin and the hypersecretion of 
duodenal ulcer has yet been established’. 

The histamine H,-receptor antagonist Metiamide 
inhibits exogenously stimulated (Carter et al, 1974; 
Thjodleifson and Wormsley, 1974) and nocturnal 
(Milton-Thompson et al., 1974) gastric acid secretion 
in patients with duodenal ulceration, and is being 
assessed in clinical trials as a therapeutic agent. 

We have investigated the response of serum gastrin 
to a meal in normal subjects and duodenal ulcer 
patients. We have also investigated the effect of 
Metiamide upon the response in duodenal ulcer 
patients for two reasons. First, to see if the secretory 
variations produced by its inhibitory effects on gastric 
secretion affect the pattern of gastrin release in this 
disease. The second reason is of therapeutic impor- 
tance: if marked changes in serum gastrin concen- 
trations are produced by Metiamide, these may be to 
the ultimate detriment rather than the benefit of 
patients being treated with this drug. 


Patients and methods 

Studies were carried out on three groups of patients: 
group 1 included 11 healthy male subjects, aged 
22-59 years (mean 29:3), who were free of dyspepsia; 
group 2, 9 male hospital outpatients, aged 23-66 years 
(mean 38-3), with duodenal ulcer, having a mean 
length of history of 9 years; group 3, 7 duodenal ulcer 
patients, aged 23-53 years (mean 42-5), with a mean 
length of history of 10 years. The diagnosis of duodenal 







ulcer was confirmed endoscopically in all the patieris 
in groups 2 and 3. No patient with pyloric stenos s, 
coexisting gastric ulcer or other known gastro 
intestinal disease was included. 

In all the subjects a similar experimental procedure 
was followed. After an overnight fast a forearm vem 
was cannulated and a blood sample taken. A standare 
breakfast of fruit juice, two boiled eggs, two slices 2 
toast, with butter and marmalade and a cup of tea oy 
coffee was then eaten. This meal contains appre i 
mately 18 2 of protein, 31 g of fat, 65 g of carbohydrate 
and 610 calories. 

The 7 patients in group 3 were given 300 re 
Metiamide orally at the end of the breakfast. TH 
Metiamide tablets given to 5 of these patients were 
labelled wath 25 uCi tritium/100 mg Metiamide. 

Blood samples were taken at intervals for 3 hows 
from the end of breakfast. Serum and plasma were 
separated and stored at —20 C for subsequey 
measurement of gastrin and Metiamide conces 
tration. 
























Radio-imraunoassay of gastrin 
Antibodies were raised in randomly bred rabies 
immunized with the 2-17 residues of synthetic humar 
gastrin 1 conjugated to bovine serum albumin by tre 
carbodiinade technique. This is an adaptation of tre 
method o? McGuigan (1968). 

Synthetc human gastrin | (SHGI) was labeled 
with !?I by a modified chloramine T technique, aad 
then purified by ion exchange chromatography on ££ 
cellulose columns (Stadil and Rehfeld, 1972). Labelled 
gastrin (6-pg) was added to each assay tube and te 
antibody was used at a final dilution of 1 : 400 Cia) 
and had an effective equilibrium constant of do: 
10! litres;mol. The antibody had equal cross-reactiv ay 
with SHG1, natural big gastrin If and mini-gastria: 
on a molar basis. One mole of SHG1 was equival 
to 54 mol CCK-PZ: (approximately 15 per cent pus: 
and 86 mel gastrin pentapeptide (ICI 50,123). 

















maj € 





Metiamide concentrations 

Plasma Metiamide concentrations were assessed 3y 
extraction of Metiamide from plasma with octanal, 
and estimation of the radioactivity of this extract 
(Hesselbo. 1973). 
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Fig. 1. Serum gastrin response to a standard breakfast in 
normal subjects (group 1). 
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Fig. 2. Serum gastrin response to a standard breakfast in the 
duodenal ulcer patients in groups 2 and 3. 
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Fig. 3. Plasma Metiamide concentrations in 5 of the 
duodenal ulcer patients in group 3. 
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Table I: INTEGRATED GASTRIN RESPONSES 
Group 2 
13 218 + 1404 


Group 3 
11 75723091 


Group 1 


gastrin response 
(pg) 
Mean integrated 3683-1122 5018 :- 1617 3763 + 1486 
gastrin response 
minus basal 
response (pg) 


Results given as mean --s.e.m. 


Calculation of results 

The serum gastrin values are given as pg SHGl/ml, 
and as the integrated serum gastrin responses, these 
being calculated as the area under the curve described 
by the serum gastrin concentrations from the end of 
the meal for 180 minutes. 

The integrated gastrin responses have also been 
calculated as the response above the fasting value 
Observed before the meal by subtraction of the 
integrated fasting gastrin calculated from the pre-meal 
fasting concentrations and the duration of the 
feeding response. The results have been expressed as 
means + 1 s.e.m. and analysed for significance of 
difference between means using Student's r-test or 
Cochran's modification. 


Results 

The mean serum gastrin concentration rose following 
the standard breakfast in normal subjects (group 1) 
from a fasting value of 33-9 + 6-8 pg/ml to a peak value 
of 69-41 11-4 pg/ml within 1 hour of the end of the 
meal (Fig. 1) and then fell progressively. By 3 hours 
from the end of the meal, the mean serum gastrin 
concentration was not significantly different from the 
fasting value (P — 0-45). 

In duodenal ulcer patients (group 2) the mean 
fasting serum gastrin concentration was 45-6+ 
10-3 pg/ml, which was not significantly different from 
the mean fasting value in normal subjects (group 1). 
Following the meal there was a rapid rise in mean 
serum gastrin concentration to 80-84 11-2 pg/ml in 
the first 15 minutes. This significant rise above the 
fasting level was sustained throughout the 3-hour test 
period. Comparison of the mean serum gastrin 
concentrations between the normal subjects (group 1) 
and the duodenal ulcer patients (group 2) shows that 
there were no significant differences between these 
values during the first 75 minutes of the responses. 
Thereafter, the mean values became progressively 
disparate as the mean concentration fell towards the 
fasting level in the control subjects (group 1). The 
differences between the means of the two groups were 
significant from this time on (P « 0-05 in each case). 

A similar comparison of the serum gastrin concen- 
trations between the patients in groups 2 and 3 shows 
that there were no significant differences before or at 
any time after the meal (Fig. 2). 

The mean integrated gastrin responses of the three 
groups are shown in Table I. None of these differences 
is significantly different from each other. 

In the 5 patients in group 3 studied with labelled 
Metiamide the mean plasma Metiamide concentration 


rose to a peak value of 8-6 um 90 minutes from the end 
of the breakfast, although there was considerable 
variation between the patients in the concentrations of 
Metiamide achieved soon after the meal (Fig. 3). 


Discussion 

Previously reported studies by Reeder et al. (1970) anc 
by McGuigan and Trudeau (1973) have shown a 
sustained response of serum gastrin to a meal, similar 
to that reported here. A slightly different pattern of 
response was observed by Korman et al. (1971), with 
a peak mean serum gastrin concentration being 
achieved after 75 minutes and then falling towards 
normal. Gedde-Dahl (1975), on the other hand, founc 
that both serum gastrin concentration and totai 
gastrin response were considerably greater than in a 
control group of normal subjects. Variability in the 
cross-reactivity of various radio-immunoassay systems 
to the different circulating gastrin species may weli 
account for some of these reported differences. 
especially if duodenal ulcer patients secrete different 
proportions of the various molecular forms of gastrin 
after a meal, compared with normal subjects. 

Duodenal ulceration is associated with hyper- 
secretion of acid in response to exogenous stimul: 
(Baron, 1973) and to food, the latter being measured 
by intragastric titration (Fordtran and Walsh, 1973). 
Under normal circumstances, acidification of the 
antrum inhibits gastrin release (Ganguli and Hunter, 
1972). It might, therefore, be expected that the serum 
gastrin response to a standard meal in duodenal ulcer 
patients would be smaller and of shorter duration than 
in normal subjects. The present study and others have 
found the opposite to be the case, suggesting that 
gastrin release is abnormal in these patients, The 
abnormality consisting of a normal peak serum 
concentration of gastrin which is maintained for a long 
period may result in an excessive gastrin trophic effect 
on the parietal cells (Crean et al., 1969). This effect. 
coupled with high circulating concentrations of 
gastrin for extended periods, might partially explain 
the hypersecretion of duodenal ulcer disease. Thus, 
gastrin may be an important primary pathogenetic 
factor in the aetiology of this disease. 

If the regulation of gastrin release by changes in 
antral pH is at fault in duodenal ulcer disease, then 
one might expect that induced changes in intragastric 
pH would not alter the gastrin response to a meal, The 
dose of Metiamide used in the present study has been 
shown by Richardson and Fordtran (1974) te 
reduce the secretory response to food in duodena! 
ulcer patients when tested by intragastric titration. 
Metiamide has also been shown to cause higher 
serum gastrin concentrations after a meal in norma! 
subjects (Barbezat et al., 1975; Forrest et al., 1976). 
presumably by increasing the intragastric pH. The 
gastrin response to the meal in the patients in groups Z 
and 3 did not differ in any respect. This evidence 
further supports the hypothesis that the extendec 
gastrin response in duodenal ulcer patients is due 
to a failure of antral acidification to reduce gastrir 
release. 
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+ 
Metiamide and serum gastrin responce 


Early clinical experience with histamine H -receptek 
antagonists (Pounder et al, 1975; Thompson et a. 
1975) suggests that they may have a very useful reve 
in duodenal ulcer disease. The reduction in ga 
secretion. achieved by these compounds, assum: 
this to be the therapeutic mechanism, is clearly no 
achieved bw alterations in gastrin metaboEsm. 
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Cancer of the stomach: a review of 854 patients 
PAUL CASSELL AND JAMES O. ROBINSON* 


SUMMARY 

A review is presented of 854 patients suffering from 
cancer of the stomach whe attended St Bartholomew's 
Hospital between 1948 and 1962. The presentations 
and methods of investigations showed little change over 
the 15-year period, whica is similar to other large 
series. The symptoms of anaemia and indigestion 
appear to be paramount in making an early diagnosis, 
and negative barium meal studies should not be accepted 
when these two symptoms are present. There are indi- 
cations that early laparotomy and a more aggressive 
surgical approach may increase the 5-year survival rate. 


CARCINOMA of the stomach is said to be a declining 
disease in some parts of the Western hemisphere 
(Remine and Priestley, 1966). Nevertheless, it is stiil 
seen frequently in the United Kingdom, and despite 
advances on several fromts the expectation of cure 
which can be offered is small. The majority of victims 
of the disease die within 12 months of the onset of 
symptoms. 

In an attempt to identify any change in the natural 
history of the disease or improvement in survival a 
retrospective survey of patients presenting at St 
Bartholomew's Hospital over a 15-year period has 
been made. 


Patients 

The series comprises 854 patients treated between 1948 
and 1962. The numbers presenting in each 5-year 
period were 227, 287 and 295 respectively, no trend 
towards a diminished incidence being indicated. 

The diagnosis in the first 5 years was established 
either radiologically or by operative or pathological 
appearances in the majority of patients. In some, how- 
ever, the clinical features alone were considered 
sufficient to justify inclusion in the hospital cancer 
registry (Robinson and Cureton, 1962) In the 
subsequent 10 years the diagnosis was made on 
histological findings in 72 per cent of the patients, and 
in the remainder on radiological appearances alone 
(10 per cent), operative findings alone (6 per cent) or 
both (12 per cent). 


Sex 

The sex incidence of the patients is shown in Table f. 
There is a trend towards the disease becoming more 
common in men. The overall figures are almost the 
same as those of another recent survey in the United 
Kingdom (Hawley et al., 1970). An American series 
in 1961 showed a slightly higher incidence in males 
(71 per cent, Barber et al., 1961), but in 1966 Remine 
and Priestley found that the ratio had decreased to 
2 E 


Age 

During the 15-year period of the study there has bes 
no significant change in the ages of :he patiesi 
presenting with the disease. When the figures ars 
compared with those of Remine (1964a) they are see 
to be very similar (Table II). 











Length of history 

During the years 1953-62, more than 80 per cent of te 
patients presented at hospital within 12 months of the 
onset of s#mptoms. This contrasts with 71 per centin 
the first 5 years of the survey (Table III). 








Table I: SEX INCIDENCE 





Male Femax 
Years Total No. Y No. E 
1948-52 212 175 65 97 
1953-57 287 196 67 91 
1958-63 295 209 70 86 
Overall 854 580 68 274 E. 


Table H: AGE DISTRIBUTION OF PATIENTS IN TEE 
PRESENT SERIES COMPARED WITH THAT OF 
REMINE (196da) 


Age group - 
Years < 40 41-350 51-60 6:—70 = 
[948-52 6 16 26 32 ES 
1953—57 6 13 32 32 EX 
1958-62 3 10 33 33 = 
Remine 1 16:5 332 20-7 HF T 
(1964a) 


Results given as percentages. 


Table IH: LENGTH OF HISTORY 
Length of history 


Years <6 mth 6—12 mth — 12 math 
1948-52 54 17 29 
1953-57 50 31 LI 
1958-62 52 30 iT 


Results given as percentages. 


Long-standing dyspepsia was noted ir 20 per cert 
of the patients, and the onset of symptoms due to te 
gastric carcinoma was taken as being the time at 
which the established clinical picture deceriorated or 
changed. 





Symptoms 
The commonest symptoms were recent less of weight 
and abdominal pain (Table IV). The pair was ususi 








* St Barthelomew's Hospital, London. 
Present address of P. Cassell: Windsor Group ef Hospitals. 
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Table IV: INCIDENCE OF SYMPTOMS 


Symptom: Weight loss ^5 Of cases: 80 
Abdominal pain 72 
Anorexia 57 
Vomiting 44 
Changed bowel habit 35 
Dysphagia i4 
Anaemic symptoms 12 
Haemorrhage 10 


Table V: CLINICAL PHYSICAL SIGNS 


Sign: Abdominal mass No. of cases: 204 


Hepatic enlargement 74 
Pyloric stenosis 31 
Jaundice 10 
Peritonitis 5 


Table Vi: BLOOD GROUP OF PATIENTS 

Group: A “4 Of cases: 46 
O | 42 
Other 12 


Table VII: BARIUM MEAL STUDIES PERFORMED 


No. of patients Positive diagnosis 


| Years X-rayed CA) 
1948-52 166 88 
1933-57 239 85 
1958-62 226 82 





Table VHI: FINDINGS OF FIRST BARIUM MEAL 
STUDIES 
Other reports given on first 





patients sia dd Miscel- 

Years X-rayed No. %, Normal GU PS janeous 
1953-57 239 185 77 25 19 § 5 
1958--62 226 174 77 25 12 8 3 





* On first X-ray. 
GU, Gastric ulcer; PS, pyloric stenosis. 


Table IX: SITE OF STOMACH CARCINOMAS 


Site No. of cases Incidence (97) 
Body 274 35 
Pylorus 233 29 
Fundus 128 16 
Extensive 101 13 
Leather bottle 53 7 





in the upper abdomen, but not always epigastric, and 
15 per cent of the patients complained of pain 
radiating through to the back. About half the patients 
suffered from anorexia or vomiting. A little less 
common was an observed change in bowel habit, 
especially towards increasing constipation, which was 
the presenting symptom in several patients. 

Fourteen per cent of the patients had dysphagia, 
which was associated in almost every case with the 
lesion involving the cardia. Haematemesis or melaena 
or both occurred in 10 per cent of the patients, and a 
similar number complained of symptoms attributable 
to anaemia. Four patients "had thrombophlebitis 
migrans. 


Medical history 


Malignant disease of other organs had occurred before 
or developed since the gastric carcinoma in 4 per cent. 
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Pernicious anaemia was present in 15 (2:6 per cent) of 
the patients, and in every case the diagnosis had 
already been made and the patient was receiving 
maintenance therapy. 


Signs 

The majority of the patients had no specific physical 
signs. Many patients complained of weight loss and 
this was frequently evident, sometimes to the extent 
of cachexia. The commonest specific sign was a 
palpable abdominal mass noted in a quarter of the 
patients. Other signs observed are outlined in Table V 
and include pyloric stenosis, as manifested by 
succussion splash and visible peristalsis, jaundice and 
peritonitis due to perforation of the carcinoma. 


Investigations 


Haematological 
Of the patients treated between 1953 and 1962, 528 
had had a haemoglobin measurement. Assuming the 
lower limit of normal to be 80 per cent for males and 
70 per cent for females, 43 per cent of the patients 
were considered to be anaemic. 

The tendency for carcinoma of the stomach to be 
commoner in blood group A patients is borne out in 
this series (Table VI). 


Radiological 

The success of barium meal studies in diagnosing 
carcinoma of the stomach was noted in the report of 
the first 5-year period (Robinson and Cureton, 1962). 
In the last 10 years the success was maintained (Table 
VII), but in some instances only after repeated films 
(Table VIII). The initial examination gave the correct 
diagnosis in 3 out of 4 patients. Pyloric stenosis was 
noted on the barium films in 38 patients but on only 
9 occasions could it be definitely stated to be neoplastic 
in origin. In 13 patients a firm pronouncement of 
'benign' was made in the report. In the remaining 16 
patients a radiological diagnosis of pyloric stenosis 
without comment on its aetiology was made. 


Pathology 


Site 

The body of the stomach was the commonest site of 
origin of the carcinoma, closely followed by the pyloric 
antrum. In 20 per cent of the patients the stomach 
was extensively involved by disease (Table IX). 
Hawley et al. (1970) in their survey of resected speci- 
mens found the disease occurring more commonly in 
the pylorus and antrum. This may be a reflection of 
the fact that cancers in this region produce symptoms 
earlier and therefore tend to be more anienable to 
resection. 


Macroscopic appearance 

The commonest type of lesion which occurred in just 
over half of the patients was ulcerative (Table X). A 
third were of the infiltrative type, and the remainder 
were polypoid tumours. Hawley et al. (1970) found 
the ulcerative lesion to be less common and Remine 
(1964b) more common in their series, The variation of 


interpretation between series may be due to the fact 
that many lesions develop ulceration in their later 
stages, and also that an advanced lesion may present 
features of more than one macroscopic type. 


Microscopic appearance 

The overwhelming majcrity of lesions were either 
poorly differentiated (grade III) or undifferentiated 
(grade IV) when examined histologically (Table XD; 
in the remainder the tumour was only moderately 
differentiated (grade 1I). In 39 patients (8 per cent) 
the malignant change had occurred in a previously 
benign ulcer. As might be anticipated, in the series of 
resected specimens of Hawley et al. (1970) there was 
a higher proportion of moderately differentiated 
cancers. Remine (1966a), on the other hand, had a 
smaller number of such patients. 


Management 


Operability rate 

All the patients were operated on in order to assess 
the operability of the lesion unless there were the 
specific contraindications of advanced malignancy or 
other medical conditions preventing major surgery. 
In addition 15 patients refused operation, and in a 
further 10 the diagnosis of carcinoma of the stomach 
was only made at autopsy. In the last 10 years only 
14 patients were refused laparotomy on the basis of 
severe coexistent disease. 

An overall operability rate of 79 per cent was 
achieved (Table XII), with an improvement over the 
later years. Remine and Priestly (1966) in a com- 
parable period had an overall operability rate of 60 
per cent, improving to one of 90 per cent. 


Resectability rate 

Despite the fact that a higher proportion of patients 
had a laparotomy, the number in whom resection of 
the tumour was considered feasible increased through- 
out the period of the study. Earlier presentation must 
have contributed to this improvement, but equaily 
important were the more radical attitudes of the 
surgeons supported by increased skill in anaesthesia 
and facilities for preoperative management. 

Table XIII. demonstrates this evolution in the 
management of carcinoma of the stomach. In the 
initial S-year period only 37 per cent of the patients 
had a resection. This fizure improved over the next 
5 years to 46 per cent and finally to 52 per cent, which 
is similar to that (53 per cent) reported in the inter- 
national study made by Lundh et al. (1974). 

In the 179 patients in whom resection was not 
possible -a bypass procedure, usually gastrojejun- 
ostomy, was done on $4 occasions. Of the patients 
undergoing resection, 306 had a partial gastrectomy 
with removal of either the proximal or distal part of 
the organ. There were 45 proximal gastrectomies and 
261 distal resections of which there were 109 Billroth 
I type anastomoses anc 132 of the Billroth H type. 
Total gastrectomy was cone on 82 occasions but with 
decreasing frequency during the 15 years (Table XIV). 
In 17 of these patients an oesophagoduodenal 
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Table X: MACROSCOPIC APPEARANCE 


Tvpe of leson No. of cases incidence 75) 
Ulcerative 245 51 
Infiltrative 154 32 
Polypoid 83 17 


Table XI: DIFFERENTIATION OF TUMOURS 








Degree of No. of 
differentistion Grade cases 
Moderate H 1359 
Poor or HI or IV 347 
undifferentiated -— 
Table Xii: OPERABILITY RATES 
Patieais 
Total No. Patients refusing ; 
Years of patients operated on operation  operz de 
1948-52 212 195 * 7: 
1953-57 287 234 1 B 
1958-62 295 234 s 3 " 
Overall 854 663 [5 Ts 


rhet APRI tar la lere Set pru ima 


* Not stated. 


Table Xil: RESECTABILITY RATES 





Patients Resecton 
in whom as ^, of Res 
Patients resection operated as 4 
Years operated on possible patients 
1948-32 195 99 51 FT 
1953--57 234 135 58 AC 
1958-62 234 156 67 MP 


Table XIV: OPERATIONS PERFORMED 








Non-resectable Resectable PE 

Laparotomy Total Parti. 

Years only Bypass gastrectomy gastrecteon 
1948-52 64 32 32 GE 
1953-57 63 36 23 Lz 
1958-62 52 26 2] P 





anastomosis was done, but the remainder xd 
oesophagojejunostomy. In the series of Hawley €: al. 
(1970) a larger percentage of patients 139 per tj 
had a tctal removal of the stomach, whereas in "he 
Mayo Ciüinic series (Remine 1964a) the incidence oF 
total gascrectomy was less than 10 per cent. 










Mortality | 

The morality rate of the patients in whem a reseczon 
was done is shown in Table XV. Statistically, the eaty 
significaat improvement in survival figares is in he 
Billroth {I gastrectomy patients, whereas the opposite 
was true for those having proximal gasiric resectom, 
The overall operative mortality rate for resected omes 
was 15-7 per cent, compared with 15-€ per cent for 
those having laparotomy only, and 19-4 per cent i he 
non-reseztable cases in whom a bypass procedure «as 
added. 

The operative survival figures of resected cases in 
this series is higher than the 27 per cent suns 
reported by Hawley et al. (1970). However, the ever 
series included all the deaths occurring wither 
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Table XV: MORTALITY RATE OF RESECTED 
PATIENTS 


Operation 

Billroth Polya Proximal Total All 
gastrec- gastrec- gastrec- gastrec- resec- 

tomy tomy tomy tomy tions 

No. of patients 109 152 45 82 388 
No. of deaths 12 13 6 30 61 
Overall 11-07; 86% 1332; — 3675 15-79; 
1948-52 12:274 18:077 0 38.005 222% 
1953-57 130% 7:194 10-055; — 3037, 133% 
1958-62 10-894 0 19227  ALI19 136% 


Table XVI: FIVE-YEAR SURVIVAL RATES 


Survival Survival 


Overall rate of rate of 
5-year all all 
Total No. of survival operated resected 
No, of 5-year rate patients patients 
Years patients survivors C) (o VA 
1948--52 272 li 4-0 $6 11:1 
1953-57 276 35 12:7 14-9 25-9 
1958-62 279 28 10-0 11-9 17-2 
Total 827 74 8.8 Ib 19-0 


Table XVII: FIVE-YEAR SURVIVAL ACCORDING TO 
OPERATIVE PROCEDURE 


Five-year 
: " survival : 
No. of 1953-62 Five-year 
patients survival 
Type of operation 1953-62 No. *X 1948-52 
Total gastrectomy 50 4 8 0 
Proximal gastrectomy 36 7 19-4 
Billroth I gastrectomy 10] 25 248 16 
Polya gastrectomy 102 27 264 


months, whereas only the patients dying in hospital 
during their admission for surgery were included in 
the present series. 


Outcome of treatment 


Five-year survival 

Five-year survival rates have been traditionally taken 
as indicative of a cure, and the figures achieved are 
shown in Table XVI. There has been a marked 
improvement in the latter years over the first 5-year 
period, with an overall survival of 8-8 per cent. When 
resection of the tumour by gastrectomy was possible, 
19-0 per cent of the patients were alive at 5 years. This 
figure is very similar to that of Hawley et al. (1970), 
who had a crude survival rate in 139 survivors of 
resection of 19-4 per cent at 5 years. The figure from 
the Mayo Clinic for a similar period was considerably 
better at 34 per cent (Remine and Priestley, 1966). 
This was not as good as that of the previous decade, 
which they believed to be a reflection of the greater 
readiness to resect advanced lesions. 

When survival is assessed according to the operative 
procedure, it is noteworthy that in the last 10 years 
distal partial gastrectomy has resulted in a 25 per cent 
5-year survival rate (Table XVII). In the first 5 years 
of the survey no one survived for 5 years after total 
gastrectomy, although 8 per cent of the patients in the 
next 10 years did so. Hawley et al. (1970), on the other 
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hand, reported a 21-4 per cent survival for total 
gastrectomy and 18:6 per cent for partial gastrectomy. 

An attempt was made to assess from the case reports 
whether the surgeon believed he was performing a 
curative operation, either by virtue of a specific state- 
ment to that effect or because the findings at operation 
were of a lesion with only local lymph node spread or 
no spread at all One hundred and seventy-two 
operations came within this category and 65 of these 
patients survived for 5 years (38 per cent), 

It is noteworthy that 6 patients whose Operation 
notes specifically stated that a palliative resection was 
done survived for 5 years. Also one patient who had a 
vagotomy and wedge excision of a ‘gastric ulcer’ 
which proved to be an anaplastic malignant lesion 
was also alive and well at 5 years. This observation 
emphasizes the value of resection, if at all feasible, 
even in an apparently incurable situation. 


Ten-year survival 

Patients continue to die from carcinoma of the 
stomach after the conventional ‘5-year cure period’. 
Ten of the 74 5-year survivors died during the next 5 
years although only 2 of them had proved metastases 
from their original gastric lesion. This represents a 
10-year survival rate of 16:5 per cent. Hawley et al. 
(1970) recorded an 11:5 per cent survival at a similar 
period but did not report how many patients died 
from other causes. Two more patients died from 
carcinoma of the stomach after 10 years. 


Survival of non-resected patients 

Only 5 patients in whom the lesion was not resected 
lived for more than 12 months from the day of 
laparotomy. One patient survived for 2 years and he 
died soon after this time from metastases. The survival 
of patients having palliative resections has already 
been discussed. A detailed demonstration of their 
survival is shown in Fig. 1. 


Discussion 

Any retrospective survey is subject to severe limita- 
tions, but certain relevant observations can be made 
which are of practical importance. 

The fact that during the 15-year period there appears 
to be no significant decrease in the interval between 
the onset of symptoms and the establishment of the 
definitive diagnosis must give rise to concern. Whilst 
a history of longer than a year was less common, there 
was no improvement in the proportion of patients 
presenting within 6 months of the first symptom. 

Indigestion is a common enough complaint in the 
community; however, the fact that 20 per cent of the 
patients had noted it over many years clearly con- 
tributed to some of the delay in the diagnosis of 
malignancy. It should be stressed that if any patient 
with a long history of dyspepsia suffers a deterioration 
or change in symptoms a new appraisal of the 
condition is imperative. 

A change of bowel habit, especially towards 
costiveness, was noted in a third of the patients. 
Occasionally it was the only symptom, although more 


frequently it was associated with a loss of weight or 
other non-specific symptoms. This meant that in some 
instances the initial investigations were directed 
towards the lower intestinal tract. It should be stressed 
that in patients whose presenting symptoms conform 
to this pattern, upper intestinal pathology should not 
be forgotten. This is particularly the case if a barium 
enema reveals only, for instance, a few divert:cula or 
a little spasm, which are, of course, common “ndings 
in older patients. 

The frequency with which patients with gastric 
malignancy also have an established anaemia 
emphasizes again the importance of thorough 
investigations in all patients presenting in this way. 
Not infrequently the signs and symptoms of an iron 
deficiency anaemia were amongst the earliest evidence 
of the presence of a carcinoma of the stomach. 

In the investigation of the patients the efficiency of 
barium meals, whilst being of a high level, did not 
improve over the period of study. It is important to 
emphasize that in 30 out of 359 patients at least two 
radiological studies were required before the diagnosis 
was made. The initial films had either appeared to be 
normal or an innocent lesion had been noted. It should 
be emphasized that in a patient in whom the diagnosis 
of cancer of the stomach is suspected a ‘normal!’ 
barium meal should not be accepted without question. 
A further barium study or gastroscopy, if ava:lable, is 
indicated if symptoms persist. 

Thirty-eight patients presented with the radiological 
features of pyloric stenosis, but in only 9 was a definite 
report of cancer made. In a further 13 a positive state- 
ment of ‘benign pyloric stenosis’ was made. On this 
limited experience it would appear that wher pyloric 
stenosis is diagnosed the lesion should be presumed 
to be due to carcinoma until laparotomy has proved 
otherwise. Radiological investigation cannot be relied 
upon to exclude a malignant aetiology for the stenosis. 

During the 15-year period increasing numbers of 
patients were given the benefit of a laparotomy, and 
also there was a greater proportion in whom the lesion 
was resected. Even if there did not appear to be an 
expectation of more than palliation being achieved, 
resection was frequently embarked upon. This more 
aggressive approach to the disease produced an 
increased 5-year survival rate. In those in whom 
resection was achieved over a half survived for a year, 
whereas in those in whom resection was not possible 
only 3 per cent survived beyond 12 months. 

This survey has also shown that in some situations 
which were deemed incurable a ‘palliative’ resection 
produced 5-year survival. The fallacy of this arbitrary 
time period being assessed as indicating a cure is 
again demonstrated. 

As one would expect, the various techniques of 
resection were associated with differing mortality and 
survival rates. All series show a greater mortality and 
poorer expectation of a cure in patients with a 
proximal gastric cancer in whom either a proximal or 
total gastrectomy is necessary. Our findings support 
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No. of patients 





Survival (yr) 


Fig. 1. Survival of patients undergoing palliative 
gastrectomy for cancer of the stomach, 1953-632. 


this contention, and total gastrectomy in particu 
fares badly. The specific method of reconstitu 
after distal gastrectomy was the subject of comm 
in a previous report (Robinson and Cureton, 1962 
was stressed that after an adequate resection cf 
cancer, which must include the first 5 cm of 3 
duodenum in a distal lesion, it is seldom. possible 
anastomose the gastric remnant to the duode 
stump without tension, and the operative morte 
of Billrcth I anastomosis may substantiate t 
contention. However, the 5-year survival rate =i 
almost 25 per cent is common to both types of dis al 
gastrectomy. 
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Drug therapy for postvagotomy gastric stasis 


H. J. SHEINER AND B. N. CATCHPOLE* 


SUMMARY 

An unusual but well-recognized complication of truncal 
vagotomy with a drainage procedure is severe gastric 
stasis (atony). In 6 patients presenting with this problem 
drug therapy was initiated after mechanical obstruction 
of the gastric outlet was excluded by radiology. 
Bethanechol chloride was successful in stimulating 
gastric peristalsis in all the patients, with consequent 
improvement of symptoms in 5 out of the 6 subjects, 
Metoclopramide alone was of no value in Starting 
peristalsis but of possible benefit once gastric motility 
had begun. 


SYMPTOMS attributable to gastric stasis are a recognized 
complication following vagotomy and a drainage 
procedure (Kraft et al., 1964; Hermann and Johnson, 
1970). The severity is variable and in the extreme form 
there is absence of peristalsis, to which the term 
atony' has been applied. In the immediate post- 
operative period this complication presents with 
persistent large volumes of gastric aspirate despite an 
adequate gastric outlet. Other patients present later 
with significant symptoms of epigastric fuliness, 
belching, etc., associated with delayed gastric 
emptying, and again a patent gastric outlet can be 
demonstrated. 

The recommended treatment for immediate post- 
operative gastric atony is conservative, using gastric 
aspiration and intravenous or jejunal feeding 
(Hermann and Johnson, 1970). The majority of 
patients recover spontaneous motility within days but 
some have atony persisting for much longer, even 
2-3 weeks. In the latter group drug therapy, to 
stimulate gastric peristalsis, was suggested by 
Vasconez et al. (1970). They obtained a successful 
response in 5 out of 6 patients treated with the 
parasympathomimetic agent bethanechol chloride. 
Subsequent confirmation of this form of treatment has 
not appeared in the literature. 

In patients with symptoms of gastric stasis present- 
ing some months after surgery an improvement in the 
emptying rate from the stomach has been obtained with 
metoclopramide (Staadus and Aune, 1971: Hancock 
et al., 1974). However, the results are not uniformly 
successful and the symptoms are not effectively 
cured in the long term (Staadus and Aune, 1972). 

This paper reappraises the use of drug therapy in 6 
patients presenting with severe symptoms of gastric 
retention both in the early and late postoperative 
periods. A comparison of the motility response by the 
stomach was made under X-ray control following 
injections of pharmacological doses of either metoclo- 
pramide or bethanechol chloride. The initiation of 
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peristalsis was then related to symptomatic improve- 
ment and objective evidence obtained by gastric 
emptying studies. 


Clinical data 

Six patients were studied; details of their history are 
shown in Table I. All had benign ulcer diseases. Two 
presented with pyloric stenosis and a third patient was 
noted at operation to have organic pyloric narrowing. 
Following surgery 2 patients continued to aspirate 
large volumes via the nasogastric tube, necessitating 
prolonged intubation and intravenous therapy. They 
responded to drug therapy as shown in Table IJ. The 
remaining 4 patients continued to have symptoms for 
some months after surgery attributable to severe delay 
in gastric emptying. At the time of study all had had 
bilateral truncal vagotomy with Heineke-Mikulicz 
pyloroplasty except in one patient as indicated in 
Table I. Four patients had negative insulin tests, but 
interpretation of this in the presence of severe stasis is 
probably meaningless. 


Treatment 
The treatment given is summarized in Table H. Once 
severe delay in gastric emptying was suspected all the 
patients had a barium meal examination, and an 
adequate outlet was demonstrated. At this examina- 
tion the absence of gastric peristalsis confirmed the 
diagnosis of atony, and drug therapy was begun while 
the stomach was still being screened. Four patients 
had 10 mg of intravenous metoclopramide followed 
by a similar injection within 15 minutes of the first. 
No motility response was seen. In the 2 patients with 
atony which developed immediately postoperatively 
25mg bethanechol chloride were injected sub- 
cutaneously and gastric peristalsis was noted within 
10 minutes. In the remaining patients with chronic 
gastric retention bethanechol chloride was able to 
initiate peristalsis, though a second dose was required 
in 3 out of the 4 subjects. One of the patients was 
given bethanechol chloride subcutaneously as the 
initial drug. Gastric peristalsis was noted within 
15 minutes to be emptying the stomach. A sub- 
sequent intravenous injection. of 10 mg metoclo- 
pramide was seen to increase the gastric contractions. 
Continuation of bethanechol therapy was largely 
empirical and determined by the patient's response; 
2:5 mg subcutaneously was given 6-hourly for 48 hours 
in all the patients. A marked improvement was noted 
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either in the reduction in volume of nasogastric 
aspirate or in the relief of postprandial symptoms. 
Thereafter oral bethanechol 5 mg q.i.d. (before meals) 
was given for a further 48-72 hours. In 4 patients it 
seemed that, once initiated, peristalsis and gastric 
emptying were maintained. In Case 5 symptoms 
recurred 1 week later but were again improved by the 
above régime. One month later she had few symptoms 
attributable to delayed emptying. Case 6 remains 
refractory to treatment despite being able to maintain 
gastric peristalsis on barium meal screening. 

Gastric emptying studies were carried out in 3 
patients to provide objective evidence of improved 
motility. The technique was a modification of that 
described by Howlett et al. (1974), using a solid meal 
of meat and potato labelled with 1 mCi Tce macro- 
aggregates. The radioactivity in the stomach was 
monitored with a gamma-camera. This meal is 
unsuitable for patients in the immediate post- 
operative period and only 3 patients agreed to the 
test. Fig. 1 shows the change in the rate of emptying in 
2 patients before and after bethanechol Another 


Table I: DETAILS OF THE PATIENTS STUDIED 
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gastric emptying study (Fig. 2) demonstrates the poer 
response to metoclopramide and subsequent stimec-- 
lation with bethanechol. 


Discussion 
Despite the introduction of various types of selects 
vagotomy, truncal vagotomy with a drainage p 
cedure continues to be the most common forr 
surgical treatment for peptic ulcer. Gastric motili 
always disturbed after any type of vagotomy, 
in the majority of patients no significant climi 
symptoms persist. However, there are seme patie 
whose gastric emptying continues to be gros 
impaired in the postoperative period owing to * 
absence of peristalsis. It has been suggested that 
atony may be associated with some degree of gast 
distension, causing overstretching of ihe Sma 
muscle. This suggestion is supported by the inci 
of pyloric stenosis noted in the series described 
Bergin and Jordan (1959), by Kraft et al, ü 964) a anc 
Vasconez et al. (1970). In the present report 2 (poss: 
3) of the 6 patients had pyloric stenosis. 




























Case Duration of 
No. Age Sex Indication for surgery Type of operation symptoms Clinical features 
i 56 F Chronic pyloric stenosis Truncai vagotomy and Sd Continuous large aspirate, Bart 
pyloroplasty meal: atony 
2 71 M Active duodenal ulcer "Trunca! vagotomy and 8d Continuous large aspirate tres 
with narrowed pylorus pyloroplasty by gastro-enterostomy. Cor 
tinued to have large aspirate 
1 wk. Barium meal: atony = 
3 4§ M Chronic pyloric stenosis Vagotomy and 10 mth Severe epigastric fullness after EU 
antrectomy meals. Regurgitation of toe 
hours later. Bartram meal: ta 
food residue with atony Lu 
4 59 M Persistent duodenal ulcer Division of posterior 18 mth Fullness with pain after meals. - 
symptoms following vagal trunk Barium meal: atany 
vagotomy and pyloro- 
plasty 3 years pre- 
viously 
5 27 F Chronic duodenal ulcer Trunca, vagotomy and 18 mth Epigastric fullness, pain and 
pyloroplasty vomiting. Weight loss. Bari 
meal: atony TE 
6 58 M Chronic duodenal ulcer Trunca! vagotomy and 19 mth Continual vomiting after mea ^ 


Table H: DRUG THERAPY GIVEN 


pyloroplasty 


Case Treatment with Treatment with bethanechol 
No. metoclopramide chioride 
t 20 mg Lv. 2-5 mg s.c, —— effective contractions 
2 20 mg i.v., no effect 2-8 mg s.c. — effective contractions 
2 10 mg orally t.d.s., no 25 mg s.c. — weak contractions. 
effect. 20 mg ivn no Further 2-5 mg — effective con- 
effect tractions 
4 10 mg i.v. after beth. 2-5 mg initially 
5 10 mg orally, no effect 2-5 mg — weak contractions. Further 
2:35 mg — effective contractions 
f 10 mg Lv., no effect 2-5 mg — weak contractions. 


Further 2-5 mg -> effective con- 
tractions 


Clinical improvement. Barium meal i1 wk beer 
showed effective contractions. Svmptom-fv& 
3 mth later zi 







with associated symptoms à 


dumping. Bariurs meal: akae 





trii ht 





Follow-up 


————— 









Decrease in aspiration within 24 h. Clip 


improvement. Symptom-free 6 « 


th later 





Symptom-free 2 mth later 


Symptomatic improvement up to 3 mth later 

Symptomatic improvement initially but recur 
2 wk later. Further subcutaneous bethanec 
chloride. Symptomatic improvement contira 
1 mth later 










Symptomatic improvement, Recurrence of 


symptoms 1 mth later. Restimucated with 
bethanechol chloride but symptoms of dus 
ing and vomiting persist 
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Fig. 1. Gastric emptying curves in 2 patients obtained by on-line computer recordings of consecutive 30-second counts for 
I hour. The top curves show the rate and pattern of gastric emptying before treatment. There is virtually no reduction in 
activity from the stomach, which ís compatible with gastric stasis. The bottom curves demonstrate the improvement in 


gastric emptying following drug therapy. 
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Fig. 2. A gastric emptying recording during drug stimulation, 
The first arrow signifies an intravenous injection of 10 mg 

of metoclopramide (Maxolon). There is virtually no response 
in the rate or pattern of gastric emptying. The second arrow 
signifies a 2:5 mg subcutaneous injection of bethanechol 
chloride, which is followed by a marked increase in the rate 
of gastric emptying. 


When gastric atony is clinically suspected barium 
meal examination is essential to exclude outlet 
obstruction. It also allows for the diagnosis of atony 
to be made by failing to show gastric peristalsis and 
so allowing drug therapy to begin. In this series of 
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patients 5 out of 6 had no motility response to 
metoclopramide even after a second injection of 10 mg. 
It is possible that metoclopramide 'primed' the 
stomach for a response to bethanechol. However, in 
Case 4 bethanechol by itself was adequate to 
induce peristalsis and increase the rate of emptying. 
Once motility had been initiated metoclopramide 
appeared to increase the vigour of the contractions. 
Fig. 2 demonstrates the lack of response in gastric 
emptying to metoclopramide and the subsequent 
increase in the rate of emptying with bethanechol 
chloride. This experience supports the suggestion of 
Johnson (1971) that metoclopramide is ineffective in 
the absence of any gastric contractions, and is in 
keeping with the findings of Kelly (1973) and Kennedy 
(1973), who failed to show a significant improvement 
in gastric emptying in the early postvagotomy period 
with this drug. We would agree with Staadus and 
Aune (1972) that metoclopramide is best used in 
patients with a moderate degree of gastric stasis where, 
presumably, some peristalsis is present. 

The use of a parasympathomimetic drug to treat 
gastric retention is not new and was first suggested 
when truncal vagotomy alone was being used as the 
operation of choice for duodenal ulceration (Machella 
et al., 1947; Postlethwaite et al., 1948). With the advent 
of drainage procedures, interest in these drugs waned 
until the work of Vasconez in 1970. Our experience, 
although limited, also suggests that if gastric atony is 


treated soon after operation a response to bethanechol 
chloride is almost immediate. In patients treated some 
months after vagotomy, more prolonged therapy with 
bethanechol may be required and the result is less 
uniform. 

Bethanechol chloride seems a suitable drug for the 
treatment of gastric atony because of its direct effects 
on the gastric musculature. Bladder stimulation did 
not occur and other side-effects such as flushing and 
sweating were minimal. Oral conventional dosage was 
virtually without side-effects and this route may be 
practicable in the initial stimulation. The effective 
dosage used in this series of patients was considerably 
less than that previously described (Vasconez et al., 
1970) and well within the patients’ limits of tolerance. 

Firm conclusions for the treatment of postvagotomy 
gastric atony cannot be drawn from this small series of 
patients. The fact that one patient failed to respond 
symptomatically despite maintaining gastric peristalsis 
is disappointing but probably related to the more 
complex question of the dumping syndrome. However, 
drug therapy as outlined in this study can provide a 
gratifying result and should be considered before 
subjecting the patient to further surgery. 
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The relationship of plasma glucagon to the 
hyperglycaemia and hyperinsulinaemia 


of surgical operation 


A. E. B. GIDDINGS, K. J. O'CONNOR, B. J. ROWLANDS, 


D. MANGNALL AND R. G. CLARK* 


SUMMARY 

In a controlled metabolic study of 42 patients undergoing 
abdominal surgery a significant increase in basal values 
of immunoreactive glucagon (IRG) was found 24 hours 
postoperatively. No correlation between the onset and 
duration of hyperglycaemia and the increase of IRG 
was observed. No increase in immunoreactive insulin 
(IRI) was seen during operation, but there was a rise 
24 hours postoperatively. 

The infusion of arginine was accompanied by a rise in 
IRG both pre- and postoperatively, but despite the high 
values obtained there was no accompanying further 
increase in basal plasma glucose in the postoperative 
situation. The pre- and postoperative IRI responses were 
similar. Our evidence suggests that glucagon is not a 
primary mediator of the stress response, or of the 
hyperglycaemia of surgical operation in these patients. 


ELEVATIONS in the plasma concentration of glucagon 
have been reported in cases of major trauma, especially 
following burns (Wilmore et al, 1974) or severe 
infection (Rocha et al., 1973). The data are difficult to 
evaluate in these extreme circumstances which do not 
lend themselves to a standard management regimen. 
Animal experiments have shown large transient 
increases in plasma glucagon after a sudden stress, 
such as a noise or pain, or following stimulation of the 
splanchnic nerve (Bloom, 1973), but these conditions 
are not strictly analogous to the surgical situation. 
None the less, it has recently been proposed that an 
increase in circulating glucagon is the predominant 
factor initiating alterations of metabolism following 
a wide range of traumatic insults (Russell et al., 1975). 
Our studies of patients undergoing surgery suggested 
that changes in glucagon values do not occur until the 
first postoperative day, and that in this situation the 
elevated glucagon values were not the primary cause of 
the metabolic changes seen (Giddings et al., 1975). 
The present study was undertaken to investigate the 
effect of moderate surgical trauma on plasma glucagon 
levels under strictly controlled conditions and to relate 
immunoreactive glucagon (IRG) changes to changes 
in plasma glucose and immunoreactive insulin (IRI). 


Clinical methods 

A strictly controlled regimen was adopted for all the 
patients studied, who were admitted 2 days before 
operation. On the day before operation (day — 1) 
venous blood samples were obtained at 08.00h 
following an 8-hour overnight fast, The subjects were 
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then allowed normal meals and activity until the time 
of operation. All the patients were given the same 
premedication (morphine and atropine), anaesthesia 
(nitrous oxide, oxygen and fentanyl) and postoperative 
analgesia (papaveretum). The operations were of 
moderate severity (Table I). Only 0:9 per cent saline 
was given intravenously during and following operation 
until after sampling at 08.00h on the first post- 
operative day (day - 1). 


Table 1: OPERATIONS PERFORMED 


| Operation No. of cases 
Truncal vagotomy and pyloroplasty 27 
Highly selective vagotomy I 
Re-vagotomy i 
Cholecystectomy 10 


Partial gastrectomy 
Abdominoperineal resection 


wont B 


Forty-two male patients admitted for elective 
abdominal surgery were studied. Their ages ranged 
from 22 to 72 years with a mean of 46:8 years, and 
their weights ranged from 50 to 87 kg with a mean of 
69 kg. 

Eighteen patients were studied for 10 days (group I). 
A standard postoperative intravenous regimen was 
used from day +1 to +4 (Giddings, 1974). Only 
saline was given from midnight to 08.00 h so that the 
morning blood sample represented basal conditions. 
Oral feeding was resumed after the basal sample of 
day 4-4. 

A second group of 18 patients (group H) was 
studied using pre- and postoperative basal samples 
and also intra-operatively. Samples were taken at 15, 
30 and 45 minutes after the start of the operation, 
which was taken as the time of incision. 

Six patients (group HI) received an infusion of 
arginine (12 mg/kg bodyweight min-! as a 10 per cent 
solution) on day —1 and day +1 immediately 
following the taking of basal samples. 

Five normal male volunteers were admitted to 
hospital and underwent an identical regimen of diet 
and activity as the surgical cases. They were infused 
with glucose intravenously to simulate the hyper- 
glycaemia of operation, and served as non-operated 
controls. 


* A. E. B. Giddings: Royal Infirmary, Bristol. K. J. O'Connor: 
Diabetes Research Unit, The Wellcome Foundation, Dartford, 
Kent. B. J. Rowlands, D, Mangnall and R. G. Clark: Depart- 
ment of Surgery, University of Sheffield. 
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Analytical methods 

Venous blood samples were collected in chilled 
polystyrene tubes containing 10 000 KIU aprotinin/ml 
blood and immediately centrifuged. Plasma was 
stored at —18 °C before analysis in batches. 

Plasma IRG was measured by a single antibody 
radio-immunoassay technique. Plasma samples were 
thawed and 0-1 ml rapidly added to tubes containing 
0-1 ml antiserum in glucagon assay buffer (Clark and 
Lubbs's phosphate buffer containing 0-1 per cent 
human serum albumin and 100 KIU aprotinin/ml, 
pH 7:4); 0-1 ml of '?5I-glucagon (Isoserve Cambridge 
Nuclear) containing 30 pg glucagon was added and the 
assay was incubated for 48 hours at 4 ^C. Non-specific 
binding controls (0-1 ml assay buffer substituted for 
antiserum) were included for each patient's plasma. 
Antibody-bound glucagon was separated from free 
glucagon using dextran-coated charcoal. Lamb's 
serum 0-1 ml was added to standards and blank tubes 
to equalize protein content with the plasma samples 
and to minimize y-globulin binding by charcoal; 
0-5 ml of dextran-charcoal (1 per cent Norit A 
charcoal, 0-5 per cent Dextran T-70 in 0-2 M glycine 
buffer, pH 7:4) was added to each tube. After incu- 
bation at 4 ^C for 45 minutes the tubes were centrifuged 
(1000 g for 20 minutes) and 0-61 ml of supernatant 
counted for gamma radiation in a Nuclear Enterprises 
automatic gamma counter (NE8312). Glucagon 
standards (4 replicates each) ranged from 62:5 ng/l to 
2 ug/l, and the sensitivity of the system was <1 per 
cent bound, representing «12 ng/l in the most 
sensitive range where most values were read. Plasma 
samples were thawed only once for glucagon assay, 
reassays being performed on duplicate samples. The 
absolute values of basal plasma glucagon levels quoted 
in the literature vary quite considerably with different 
techniques and different antibodies (Luyckx, 1972). 
Therefore, in this study more weight has been placed 
on the trends in a series of values rather than the 
absolute values measured, and these trends have been 
evaluated using both an enteroglucagon cross-reacting 
antibody (group I) R/G 337, prepared by a modifi- 
cation of the Heding method using polymerized 
glucagon and cross-reacting with crude rat gut 
glucagon, and K814 (groups H and HI), kindly 
supplied by Dr L. Heding, Novo Research Institute, 
Copenhagen. 

IRI was measured by a similar single antibody 
technique using antibody K5682 and human insulin 
standards, supplied by Wellcome Reagents Ltd, 
Beckenham. Incubation periods of 48 hours at 4 °C 
were allowed before and after addition of }”°I-insulin 
(IM38, Radiochemical Centre, Amersham), and 
separation. of bound from free hormone was by 
dextran-coated charcoal. 

Plasma glucose was measured initially by 
the hexokinase, glucose-6-phosphate dehydrogenase 
reaction (Boehringer Corporation, London) (Figs. 
1,2), and in later studies by the glucose oxidase 
method (Figs. 3, 4). For any batch of assays the same 
pattern of changes was observed with both methods. 
Values obtained with the glucose oxidase method were 
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Fig. 1. Daily basal values of glucose and immunoreactive 
glucagon (reean :- s.em.) of 18 patients on the day before 
operation (cay —1) and during the week followieg operation: 
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Fig. 3. Effect of arginine infusion on plasma levels of glucose, 
IRI and IRG on the day before and the day after operation 
(mean -5.e.m. for 6 patients). After taking 3 basal samples 
at 10-minute intervals 10 per cent arginine hydrochloride 
(Vitrum) was given intravenously in a dose of approximately 
12 mg/kg body weight min-! for the next 25 minutes, and 
further samples were taken at 3, 6, 10, 15, 25, 35 and 45 
minutes after starting the arginine infusion. 


consistently lower by about 13 per cent than those 
obtained with the hexokinase, glucose-6-phosphate 
dehydrogenase. 


Results 


Pre- and postoperative basal values of glucose and 
glucagon (group 1) 

Mean daily basal values +s.e.m. of plasma glucose 
and total IRG in 18 male patients undergoing elective 
upper abdominal surgery are shown in Fig. 1. On the 
day before operation (day ~—1) basal glucose was 
5:15 £ 0-07 mmol/l. (927 € 1-3 mg/100 ml) and had 
risen to 6:8 +0-21 mmol/l (122-4 + 3:9 mg/100 ml) on 
the day after operation (P « 0-001). A smaller second 
peak, 5:79 + 0-15 mmol/l (104-3 + 27 mg/100 ml), was 
seen on day 4-5 following the reintroduction of oral 
feeding on day +4. Basal IRG values rose from 
83 + 15 ng/l preoperatively to 136 + 25 ng/l on day +1, 


and this trend continued to day +7. However, the - 


increase is statistically significant only on day +4 
(P « 0-01). 
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Fig. 4. Effect of infusing low doses of glucose on basal 

levels of plasma glucose, IRI and IRG in 5 normal volunteers 
who underwent the same regimen of diet and activity as the 
surgical subjects. The control day, labelled —30 hours, 
corresponds to day --1 for the surgical patients. The intra- 
and postoperative hyperglycaemia was simulated by a 
16-hour glucose infusion. 


Values of glucagon, insulin and glucose during operation 
and on day +1 (group II) 

In a further 18 patients samples were taken at 15-minute 
intervals during operation, and changes in plasma 
glucose, IRG and IRI are shown in Fig. 2. Plasma 
glucose had increased significantly from its basal value 
by the fifteenth minute, 5-09 + 0-11 to 6:39 + 0-2 mmol/l 
(91:6:2-1 to 1153-6 mg/100 m) (P«0-005), and 
had reached a peak of 7:.72.£0:38 mmol/l (139+ 
6:8 mg/100 ml) by the thirtieth minute. In contrast, 
levels of IRG and IRI did not change until much later. 
IRG values were unaltered during operation but 
increased significantly to 286+ 36 ng/l on day +1 
(P « 0-005). IRI values were also increased on day +1. 
At the time of these rises, plasma glucose had already 
declined. There is no doubt, therefore, that basal IRG 
rose on day +1, but there is no correlation between 
the onset of hyperglycaemia and hyperglucagonaemia. 


Glucagon response to arginine infusion and its effect on 
plasma glucose (group HD 

In a further 6 surgical subjects an infusion of arginine 
was given on day —1 and again on the first post- 
operative morning. The previously described increases 
in postoperative basal values of glucose, IRG and IRI 
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were also seen in these subjects (Fig. 3). In both pre- 
and postoperative tests arginine produced a similar 
glucagon response. However, much higher values were 
obtained postoperatively, reflecting the elevated basal 
levels. Despite this large increase, the hyperglycaemic 
response seen during the preoperative tests, 4-81 + 
0-18 mmol/l at zero time to 5-74: 0:35 mmol/l at 
45 minutes (86:6 3:3 mg/100 ml to 103-3 +63 mg/ 
100 ml) (P< 0-005), was absent in the postoperative 
tests. 


Effect of inactivity and starvation in control subjects 
The possibility that the changes observed in the 
surgical subjects were due to inactivity and starvation 
was investigated. Five male volunteers who were 
known to have normal basal plasma glucose and 
glucose tolerance values were admitted to hospital and 
underwent an identical regimen of diet and activity as 
the surgical subjects. Thev received a 16-hour glucose 
infusion to simulate intra-operative and postoperative 
hyperglycaemia. No significant change in IRG 
occurred between control day values ( — 30 hours) and 
the start of infusion (operation) (Fig. 4). With the 
onset of hyperglycaemia a decline in plasma giucagon 
was observed, with the expected reciprocal rise in 
plasma insulin. 


Discussion 

There are changes in a wide range of hormones 
following surgery (Johnston, 1972), and there seems 
to be no case for glucagcn to be singled out as ‘the’ 
hormone with a specific stress role in postoperative 
trauma. Our study has demonstrated that plasma 
values of IRG rise following elective upper abdominal 
surgery, and that this rise is not due to changes in 
dietary intake or activity. At operation itself basal 
plasma glucose rises before IRG and IRI and has 
begun to decline by day +1 when the hormonal 
response is at its peak. Elevations of plasma levels of 
both hormones persist fcr a number of days during 
recovery. Our observations suggest that in these 
circumstances the rise in glucagon parallels the rise in 
IRI and is likely to be a secondary event. 

From these experiments and from those of Russell 
et al. (1975) there seems ro doubt that basal giucagon 
values, like those of insulin, are raised postoperatively 
and that these increases are sustained for a number of 
days. This chronic change is quite different from the 
rapid and short term rises in. IRG following sudden 
pain, noise or splanchnic nerve stimulation in animals 
(Bloom, 1973). This acute stress response may also be 
seen during the ‘needle reaction’ faint in susceptible 
human subjects. 

Although operation brings about a fundamental 
change in the normal relationship of glucose, insulin 
and glucagon, interpretation requires consideration of 
the particular clinical situation. We have chosen to 
study male patients undergoing elective, moderate, 
upper abdominal surgery. This situation lends itself to 
precise control. Changes in plasma glucose, non- 
esterified fatty acids, insulin and nitrogen balance are 
small but definite in these patients (Giddings, 1974), 
















































and the advantage of a standard management regime 
is considerable. This also weighed in favour of t: 
study of subjects whose operation involved pancrea 
denervation (28 of the 42 cases), since this type 
procedure is frequently performed in the Sheta 
unit. Although it has been reported that there a 
chronic effects of pancreatic denervaton on 
glucagon response to insulin hypoglycaemia (Blox 
et al., 1974), no effect on basal values of glucose a 
IRG has been shown, and we did not detect a 
change due to denervation on the basal values of IE. 
IRI or plasma glucose either during or after operatic 
The intra-operative rise in plasma glucose was clea 
demonstrated by 15 minutes, before vagotomy w 
carried out, and yet no rise in IRG had been obser 
Furthermore, none of the patients in group HI uncer 
went truncal vagotomy, and these subjects exhibit: 
similar postoperative increases in basal values 
glucose, IRG and IRI to those seen in other grow 
Therefore, it is unlikely that the rise in basal plas: 
glucose and basal IRG which was found was influenc 
by the type of operative procedure. 

Following elective surgery, patients exhibit 
catabolic response due to a combination of starvati 
anaesthesia and operative trauma which is reflected 
altered plasma levels of hormones and substrates. 
the normal starved individual an increase in plasm 
glucose is usually associated with decreased glucag# 
values (Fig. 4). However, in the postoperative pati 
both hyperglycaemia and hyperglucagonaemia coe: 
on the first postoperative morning (Fig. 1), : 
subsequently glucose levels fall without there bei 
any decline in the level of glucagon for several days. 
the study by Russell et al. (1975) patients undergci 
a variety of surgical procedures also bad samp 
taken at 10-15-minute intervals during operatio 
They reported rises in glucagon values at laparoter 
and further increases with time of operation, is 
suggested that glucagon has a causal role in t^ 
development of the hyperglycaemia which accompan® 
the response to trauma. As in the present study, he» 
ever, the greatest rise in their patients was mot observes 
during operation but on the first postopera: 
morning. 3 

Our studies with patients undergoing moderet> 
surgery showed no changes in glucagon values dur 
operation itself, but did demonstrate intra-opera:i 
increases in plasma glucose concentrations of a larg: 
magnitude than those observed by Russell et al. (197 * 
This increase in glucose before any rise in glucags 
argues against the suggestion that glucagon was- 
major initiator of postoperative metabolic changes 
our subjects. In other studies of stress situations it : 
proved difficult to document the early changes whe 
accompany the onset of hyperglycaemia It is cle 
from reports such as those of Wilmore et al. (1974) 3 
burns and Willerson et al. (1974) in myocare 





onset of the condition can show both hyperglycaen: 
and raised IRG values, but this alone cannot be tai 
to show cause and effect. It should also be noted tt 
in the study of Meguid et al. (1972) on civili 
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casualties it was found that maximal plasma glucose 
concentration preceded maximum IRG concen- 
trations by 18 hours, and that a study of haemorrhagic 
shock in the dog (Halmagyi et al., 1969) also demon- 
strated that the rise in IRG was a late phenomenon. 
The fact that our intra-operative observations differ 
from those of Russell et al. (1975) serves to emphasize 
the complexity of the surgical situation. The disparity 
between the two sets of basal results may be due to 
differences in anaesthesia and premedication as well as 
the severity of the operation and differences between 
patients. It is known that factors other than the 
operation itself are important, as suggested by the 
recent report of burned patients who developed 
systemic complications, where the severity of the 
illness seemed a more potent stimulus to glucagon 
production than the burn itself (Orton et al., 1975). All 
of our patients, who were otherwise fit, had an 
uneventful operative and postoperative course, and 
changes in plasma glucose were within normal limits. 
Other factors which might introduce bias were largely 
eliminated by the use of a strictly controlled clinical 
regimen. 

The effects of arginine infusion on pancreatic 
glucagon values were studied to see if the pancreatic 
z-cell was still responsive to a physiological stimulus 
in the postoperative state. Arginine provoked an 
immediate release of glucagon both pre- and post- 
operatively. The responses were of approximately 
equal increment though the postoperative response 
was superimposed upon the raised basal glucagon 
levels. A biphasic insulin response of similar magnitude 
occurred on both occasions. Thus, the postoperative 
metabolic disturbance did not inhibit islet hormone 
secretion. No hyperglycaemic response was evoked 
postoperatively, in marked contrast to the increase in 
preoperative blood glucose values. The large standard 
errors in the glucose estimations (Fig. 3) represent the 
wide inter-patient variation on the first postoperative 
morning, but do not conceal an upward trend in any 
patient. Several explanations are possible for this 
effect. The postoperative hyperglycaemia may reflect a 
state of maximal gluconeogenesis or the glycogen 
stores may be more severely depleted postoperatively, 
eliminating a glucose response. In any event it may be 
considered that both glucagon and insulin are biologi- 
cally less effective after operation. 

Since increases in plasma glucose precede changes 
in IRG-—evidence against this hormone being a 
mediator of the immediate hyperglycaemia—it is 
unlikely that hyperglucagonaemia present after 
surgical trauma indicates an immediate stress role for 
glucagon. In the postoperative state elevated plasma 
glucagon persists for a considerable time in the face of 
declining hyperglycaemia, and a further rise in 
endogenous IRG fails to elicit a glycaemic response. 
It is clear, therefore, that after surgery there is a 
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disturbance in the normal interrelationships of 
glucagon, insulin and glucose and that the metabolic 
response is unlikely to be explained by observations 
on any one hormone alone. 
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A controlled trial of glucagon in experimental 


pancreatitis 


M. W. WATERWORTH, G. O. BARBEZAT, 


AND JOHN TERBLANCHE* 


SUMMARY 

This study was designed ta assess the value of glucagon 
infusion in pigs with experimental pancreatitis. The 
condition was induced by injection of bile into the 
pancreatic duct directly after intravenous injection of 
secretin. Macroscopic haemorrhagic pancreatitis ensued 
immediately, and was accompanied by a rise in the 
serum amylase of five to ten times. 

An experimental group of 15 pigs was given glucagon 
by continuous infusion for 18 hours beginning i8 hours 
after induction of pancreatitis. A control group was 
given intravenous saline. 

Fourteen of the 15 treated animals survived for 1 
week and 3 died within 2 weeks, after which the remain- 
ing animals were sacrificed. Ten of the 15 controls died 
within the first week. Serum amylase levels in both 
groups began to decline when infusion was commenced, 
but levels in the treated group were significantly lower 
than in the controls. 

Autopsy showed prominent peripancreatic granula- 
tion tissue in the treated animals, a significant incidence 
of pericarditis in both groups and pancreatic pseudo- 
cysts in 3 controls and 1 treated animal. 

These results suggest that glucagon effectively re- 
duced the mortality in pigs with experimental pancrea- 
titis and that a controlled clinical trial of treatment is 
justified. 


GLUCAGON has been shown to suppress the protein 
output of stimulated exocrine pancreatic secretion in 
man (Dyck et al., 1970) and in dogs (Dyck et al., 1969) 
and its possible use in pancreatitis was proposed by 
Knight et al. (1971). However, acute pancreatitis 
encompasses a wide spectrum of clinical diseases 
which vary in grades of severity and have differing 
courses and prognoses. The mortality from haemor- 
rhagic pancreatitis may be as high as 75 or 90 per 
cent (Howard and Ravdin, 1948; Sinclair, 1959), 
whereas that due to oedematous pancreatitis is much 
lower (Diaco et al., 1959). In order to assess the effect 
of glucagon therapy more accurately, a controlled trial 
in acute pancreatitis should be limited to one type of 
disease, preferably the most severe, but difficulties 
might then be encountered in obtaining sufficient 
patients. For this reason a model of acute pancreatitis 
in the pig which closely resembled the severe form of 
human disease was developed. A controlled trial was 
conducted using this model of pancreatitis, comparing 
treatment with continuous glucagon infusion and with 
intravenous 0-15-M saline. 
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ROSEMARY HICKMAN 


Materials and methods 


Preliminary studies 

Eight prcved methods of inducing pancreatitis 
dogs, inclading pancreatic duct ligation, creation e: 
Pfeffer loop, injection of saline, blood, autolog: 
bile or tryosin into the pancreatic duct and ischaerg 
alone or ia combination with injection, failed to c& 
reproducible lethal disease in pigs (Waterworth, 197 
In the nieth group of experiments, injection of : 
into the pancreatic duct while the anima i 
intravenous secretin stimulation resulted in a sz 
factory model which was used for the trial. | 





















Induction of pancreatitis | 
Studies were performed on Large White x Landra 
i ither sex and weighing from 20 te 25 kg. P 
Ly, the animals were starved for 24 hours : 
weighed prior to anaesthesia. Anaesthesia was induce 
with intravenous sodium pentobarbitone (3 mg, 
and was maintained with nitrous oxide/oxygen m 
ture using a cuffed endotracheal tube and ine 
mittent positive pressure respiration with a Bera. 
ventilator. | 
All the operative procedures were perfermed unae? 

aseptic cenditions. Catheters were introduced 1% 
the vena cava via both external jugular veins, use 
one for infusion of fluids and drugs and the other tz 
blood sampling. The pancreas was exposed throw 
an upper midline incision and a duodenotomy » 
made opposite the entrance of the single pancrex 
duct into the second part of the duoderum. (in te 
pig the pancreatic duct enters the duodenum 7- 
10-0cm distal to the common bile duet.) A poe 
ethylene seeding catheter (Fr. 8) with a single : 
hole was introduced across the duodenum down & 
pancreatic duct for a distance of 1 cm and did 
cause obs:ruction to any large tributaries. A liga? 
placed areund the pancreatic duct and catheter > 
vented refiux of injected bile into the ducdenum. 
duodenotomy was closed using a funnel technique $5 .— 
bury the catheter so that its removal 48 hours lass 
did not lead to leakage of duodenal contents. 
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Fig. 1. Survival in the control group (untreated) and the 
treated group of pigs which received continuous glucagon 
infusion. 
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Fig. 2. Levels of serum amylase in pigs with pancreatitis 
after continuous infusion of glucagon or saline. Data are 


A bolus of | u./kg body weight of secretin (Boots) 
was given intravenously and caused flow from the 
pancreatic catheter. Autologous bile aspirated from 
the gallbladder in a volume of 1:0 ml/kg body weight 
was immediately injected into the pancreatic catheter 
over 5-7 minutes at a pressure of 60-75 mm Hg 
measured with an aneroid manometer. In preliminary 
pancreatographic studies this volume of dilute barium 
sulphate was found to be the maximum required to 
fill the pancreatic ductal system completely without 
apparent rupture of major ducts. 

Immediately after injecting the bile the whole pan- 
creas became bile-stained and oedema fluid appeared 
in the interlobular spaces. Within 15 minutes, haemor- 
rhagic pancreatitis was evident macroscopically with 
blood-stained fluid of high amylase content exuding 
through the peripancreatic fascia into the surrounding 
tissues. The serum amylase concentration rose from 
the normal laboratory range of 800-1000 Somogyi 
units/100 ml to 5000 units/100 ml within the first hour 
of this injection. 

The abdomen was closed and the catheter brought 
out through a separate stab incision; the animals were 
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kept in separate postoperative cages after regaining 
consciousness, Patency of the venous catheters was 
assured by flushing with heparinized saline. 


Controlled trial of glucagon therapy 

Observations in a concurrent clinical trial indicated 
that patients were not admitted to hospital until they 
had experienced symptoms and signs of acute pancrea- 
titis for 18-24 hours. In order to simulate this situa- 
tion all therapy was withheld from the animals for 
this period after the induction of the disease process. 
Treatment was thus therapeutic rather than prophy- 
lactic. Thirty pigs were randomly allocated into the 
experimental or control group before induction of 
pancreatitis. Each group received identical intravenous 
infusion of 50 ml 0-07-M dextrose in 0-077-M saline/kg 
body weight d^, for the first 3 days. Oral fluids were 
then given ad libitum and feeding resumed on the 
sixth day. Antibiotics and anticholinergics were speci- 
fically excluded. 

Eighteen hours after inducing pancreatitis, one 
group of 15 animals received a bolus of 0-5 mg 
glucagon (Eli Lilly) intravenously, followed immedi- 
ately by a continuous infusion of 15 ug/kg h~ for 6 
hours, and 10 ug/kg h> for a further 18 hours, so 
that the total duration of therapy was 24 hours. The 
control group of 15 animals was given a similar infu- 
sion volume of 0-15-m saline. 

Blood samples were taken 3-hourly for the first 12 
hours, and then at 6-hourly intervals for a further 36 
hours. Thereafter, samples were taken daily for the 
first week and on alternate days for the second week. 
Surviving animals were sacrificed after 14 days and a 
full autopsy was performed immediately after death. 
Pancreatic histology was obtained within 6 hours of 
death in all the pigs. 


Results 


Mortality (Fig. 1) 

One animal from each group died within 36 hours of 
the commencement of the trial. The untreated pig 
showed florid pancreatitis and a segment of strangu- 
lated bowel. The pig which was receiving glucagon 
exsanguinated when the intravenous line became dis- 
connected. Another 10 of the control group died 
within the first week and the remaining 4 were sacri- 
ficed at the end of the second week. 

In the treated group 14 of the original 15 animals 
were alive at the end of the first week, but 3 late 
deaths occurred. Thus, at the end of the 14-day trial, 
11 control animals had died compared with 4 of the 
treated group. Using the y? method of analysis of 
significance, P « 0-02. 


Serum amylase (Fig. 2) 

Eighteen hours after beginning the continuous infu- 
sion the treated group of animals had a significantly 
lower serum amylase level than the controls and this 
persisted for a further 12 hours (i.e. until 6 hours after 
discontinuation of the glucagon infusion). It must be 
noted, however, that in both groups the level of 
serum amylase may already have been falling when 


infusion began, since samples were not taken between 
the preoperative and the pre-infusion values. 


Autopsy findings 

Details of autopsy findings are recorded in Table ! 
and show that some of the changes in the treated and 
control animals were similar. However, peripancreatic 
granulation tissue was prominent in the treated group 
and minimal in the control animals which died. The 
earlier deaths of the control group could be a partial 
explanation for this. Six of the control animals de- 
veloped pneumonia and both groups had a striking 
incidence of pericarditis (4 control and 8 treated 
animals). 

Autopsies performed on the animals sacrificed at 
14 days showed that 3 of the 4 controls had developed 
a pancreatic pseudocyst whereas only 1 of the 1) 
treated survivors had this complication. 


Discussion 

This study has demonstrated that glucagon is effective 
in reducing the mortality in induced haemorrhagic 
pancreatitis in pigs. The model and the timing of the 
treatment schedule resembled the human clinical 
situation more closely than other reported experi- 
mental series. Survival and incidence of complications 
significantly favoured the treated group. These find- 
ings contrast sharply with those in rats, where glucagon 
did not appear to offer any protection from pancreatic 
damage (Lankisch et al., 1974), but neither the expert 
mental protocol nor the animal species used permits 
a comparison between these two studies. There 1s 
some evidence that glucagon is effective in reducing 
the severity of acute pancreatitis in man (Knight et al., 
1971; Waterworth et al., 1973; Fleischer and Kasper, 
1974), but no figures for mortality are yet available. 
In the present study the effect of glucagon upon levels 
of serum amylase is difficult to interpret as there was 
already a fall when infusion began. It is possible that 
the method of induction of pancreatitis caused severe 
cellular destruction with enzyme release which was 
transitory. Studies using glucagon in human pancrea- 
titis have shown an almost identical pattern of response 
(Waterworth et al., 1974). 

The benefit of glucagon therapy appears unlikelv 
to be attributable to a single mode of action of the 
hormone but rather to its multifactorial properties. 
Glucagon depresses pancreatic enzyme secretion in 
man (Dyck et al, 1970) and in dogs (Dyck et al. 
1969), and in studies preliminary to this report it was 
determined that the dose of glucagon used would 
inhibit pancreatic protein output in the pig. In addi- 
tion, a greater dose did not produce greater inhibition 
(Waterworth et al, 1973). The fact that glucagon 
prevents enzyme formation in the pancreatic acinar 
cells (Lacy et al., 1959) would explain the inhibition 
of protein secretion mentioned above, and could be 
of great significance in reduction of the amount of 
enzyme released by pancreatic cellular damage, with 
an associated decrease in autodigestion. The inhibi- 
tion by glucagon of gastric acid secretion with de- 
creased gastric motility would reduce endogenous 
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Glucagon in experimental pancreati: 


Table 1: AUTOPSY FINDINGS IN THE CONTROL 
AND TREATED GROUPS 


Fatal disease — Noa-fatal disease: 


C T [M T 
Observations nn (4) (41 (ife 
Recognizabe acinar tissue 3 1 3 F 
Recognizabre islets we + i € 
Peripancreaic granulation -+ A- d- ü CC 
tissue l 
Fat necrosis 4s op 6 
Duct regeneration 0 0 P. 
Portal tract inflammation 4 2 3 
Pneumonia 6 2 Li 
Pericarditis 3 4 i 
Gastric ulcer/erosions 3 1 ü 
Weight loss.(kg, mean t- _ — 3:80 
s.e.m.) LETS 





C, Control; T, treated. 


+, Mild or seldom; + +, extensive or severe. 














secretin release, with resultant reduction in pancrea 
stimulation. ; 

There are other ways in which glucagen could S 
beneficial including the inotropic effect on the he 
(Glick et al., 1968; Brogan et al, 1969). With t 
considerable incidence of pericardial involvement 
this series. such an effect might become a more i 
portant factor than originally considered, especia 
in view of recent reports of reduced Po, in patier 
with severe pancreatitis (Imrie et aL, 1975). The- 
crease in superior mesenteric blood flow with glucag 
(Kock et al., 1970) may also be significant, as hypo 
is a factor known to aggravate pancreatitis (Fins 
1969). e 

It is concluded that this controlled study has show? 
that glucegon is of benefit in acute experimen 
pancreatits in the pig. However, it may not yet 
justified to extrapolate this positive ressit to oti 
species. A double blind controlled trial is under w 
at Groote Schuur Hospital to evaluate the use of ta 
drug in haman disease. 
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Embolectomy 
(Take the easy way out) 


The catheter is designed in every detail to the artery. The catheters are sterilised just 
make embolectomy both easier and more before despatch and supplied in a rigid 
positive. The shaft is made from woven. ; pack, ready to use. Even if the catheter is. 
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X-ray opacity over the whole length even Take the easy way out. For further details please 
without the stainless-steel stilette which contact the Area Sales Officer at Lancing 
may be used solely to control the flexibility (09063) 62291 or write to Eschmann Bros. & 
of the catheter. The balloon is ultra sott yet Walsh Ltd., Sales Office, Peter Road, 
strong and supple. When inflated, it adjusts Lancing, West Sussex, England, BN15 8T 
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Gradations at 10cm intervals give an instant 
visual guide to the distance travelled along 
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Fybranta in diverticular disease 


in a recent clinical trial published in the 
British MedicalJournal* acomparison was made 
between three forms of treatment for patients 
with symptomatic diverticular disease. The 
authors concluded from this study that Fybranta 
Tablets are more effective than a high-residue 
diet or a bulking agent. 

Fybranta did not merely improve the 
symptoms, the paper states that Fybranta also 
normalized the pathophysiological changes 
which diverticular disease brings about. 

60% of the patients were entirely symptom 
free after one month on the Fybranta regime. 





* Brit med J (1976) 1, 989-990. 
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In addition, in all patients stool weight increased 
significantly, transit time was reduced by nearly 
half and intra-colonic pressure was reducedto 
within normal limits. 

Fybrantatablets are easily carried when 


the patient cannot eat at home. Chewed with a 


drink, they supply a day's 
cerealfibre in ahighly 
acceptable form. Each tablet 
contains Bran 2g. Calcium 
phosphate BPC 100mg. 





TRADEMARK 


onvenient,chewable, prescribable bran 


Full prescribing information on request from: 
Norgine Limited, 26-28 Bedford Row, London WC1R 4HJ. 
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Ischaemic necrosis of the gallbladder following 


hepatic artery embolism 


L. R. DE JODE, R. J. NICHOLLS AND P. L. WRIGHT* 


SUMMARY 

A case of ischaemic necrosis of the gallbladder due to 
hepatic artery embolism diagnosed at operation and 
treated successfully by cholecystectomy and embol- 
ectomy is presented. The clinical and biochemical fea- 
tures are described, together with a short review of the 


literature. 


Hepatic artery embolism is a rare condition. Losner 
et al. (1950) reviewed the literature and found 28 
cases. All of these were diagnosed at post-mortem. 
Twenty-five of these cases were further analysed by 
Robin (1967), and in 9 patients the embolus was 
associated with subacute infective endocarditis. Of 
the 38 cases reviewed by Kanter (1965), only 12 were 
caused by non-infective emboli. 

The diagnosis of hepatic artery embolism during 
life seems to have been made only occasionally. 
Occlusion of the right hepatic artery demonstrated 
by arteriography in a patient undergoing abdominal 
aortic replacement was considered to be due to embo- 
lization (Andreassian et aL, 1970). In the case reported 
by Gillick and Smith (1968) the diagnosis was made 
by a hepatic scintiscan. Both these patients survived 
without receiving any specific treatment. 


Case report 

A man, aged 69 years, was admitted to Whipps Cross Hospital 
on 13 October 1973 with severe central chest pain. Five years 
previously he had been an inpatient with myocardial infarction. 

On admission the pulse was in sinus rhythm, the jugular 
venous pressure raised 2 cm above the clavicle and the blood 
pressure was 110/80 mm Hg. Crepitations were heard over the 
lung bases. The abdomen was normal. An ECG showed signs 
of a recent inferior myocardial infarction. 

The patient was given diamorphine, oxygen, frusemide and 
slow-release potassium tablets. Two days after admission he 
developed bronchopneumonia, which responded to ampicillin. 

On the tenth day after admission the patient experienced a 
sudden central abdominal pain. Over the subsequent 4 hours 
the pain became steadily worse. There was no vomiting. When 
seen by the surgical team the patient was in great pain. The 
pulse rate was 100 and the rhythm regular. A third heart sound 
was heard. The lungs were clinically clear. In the abdomen 
there was marked epigastric and right subchondral tenderness; 
no rebound tenderness or rigidity was found. Gut sounds were 
plentiful and examination per rectum was normal. The liver 
was not palpated. The femoral pulses were equal on both sides. 
Plain X-ray of the abdomen failed to show any free gas. The 
serum amylase was 25 units per cent and the white cell count 
15 900/mm*. 

A diagnosis of intra-abdominal embolism was suspected and 
a laparotomy performed. 

There was no free fluid within the peritoneal cavity. The 
bowel appeared normal and good pulsations were felt in the 
mesentery. The gallbladder was abnormal. It appeared limp 
and lifeless, had lost its normal sheen and was deep green in 
colour (Fig. 1). The right lobe of the liver seemed somewhat 
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shrunken and pale compared with the left. Since the gaii 
bladder was not viable, cholecystectomy was performed. T « 
common hepatic artery and its branches were mobilize 
Pulsations could be felt up to its division into the right em: 
left hepatic arteries, but none beyond. An arteriotomy mađ 
at this point showed the presence of an occluding embolus : 
the lumen. A $-cm length of embolus with consecutme 
thrombus was squeezed out digitally. Residual thromom 
(Fig. 1) was removed using a No. 4 Fogarty catheter which war 
passed up both right and left hepatic arteries. Followiag 
arterial closure and release of the clamps, good pulsation 
were felt in both branches. 

The patient made a good recovery from the operation 
maintained an uneventful postoperative course and wa 
discharged 3 weeks later. 

Microscopical examination of the gallbladder show 
necrosis without inflammatory reaction. 





Fig. 1. The excised gallbladder, with the thrombus removed 
from the hepatic artery. 


The results of biochemical tests relating to liver function se 
shown in Fig. 2. The serum bilirubin remained normal throu æ= 
out the period of recovery. An initially high aspartate trar= 
aminase (AST) level of 224 u./100 ml fell gradually to norm= 
within a week of operation. Serum albumin levels were com 
sistently low. The serum amylase rose to 100 Wolgemu:! 
u./100 ml on the first postoperative day. Alkaline phosphatase 
levels remained persistently raised during the first 10 days post 
operatively, but had fallen to 15 u./100 ml on the eleventh pest 
operative day. Bromsulphthalein retention measured near. 
2 weeks after operation was 13 per cent at 45 minutes, 


* Whipps Cross Hospital, London. 
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Fig. 2. Results of the liver function tests, 


Three months following his discharge the patient was 
readmitted with another myocardial infarction, from which he 
subsequently died. At autopsy there was evidence of a recent 
posterolateral cardiac infarction. The liver appeared congested, 
but there was no macroscopic difference between the lobes. 
Histological examination of sections from the right and left 
lobes showed signs of venous congestion but none of infarction. 


Discussion 

In this case the diagnosis of hepatic arterial embolism 
was based on various evidence. The patient had had 
a recent coronary tnrombosis and the attack of 
abdominal pain occurred suddenly 10 days later, sug- 
gesting the possibility of intra-abdominal emboliza- 
tion. At laparotomy the gallbladder appeared necrotic 
but was not inflamed. This was supported by the 
histological findings of necrotic changes with little 
inflammatory reaction. There were no gallstones, and 
the findings at laparotomy did not suggest torsion. 
Acalculous cholecystitis has been estimated to 
account for about 5 per cent of all cases of acute 
cholecystitis (Lindberg et al., 1970). In 12 cases de- 
scribed by Lindberg et al. (1970) the gallbladder was 
distended and oedematous and histological inflam- 
matory changes were marked. None of these features 
was seen in the present case. The right and left 
branches of the hepatic artery were pulseless and the 
appearance of the clot removed, consisting of a grey 
granular cast with distal thrombus, was typical of an 
embolus. 

Hepatic arterial occlusion in man may sometimes 
be fatal (Sherlock, 1968). Graham and Cannell (1933) 
reviewed 28 patients in whom the hepatic artery had 
been accidentally ligated at laparotomy. They found 
a mortality of over 50 per cent and in 8 cases there 
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was clinical and pathological evidence of liver necrosis. 
They considered the outcome to be related to the site 
of ligation and the state of the collateral circulation. 
In a review of the use of hepatic artery ligation for 
portal hypertension in 76 patients, Postlethwait et al. 
(1964) felt that only 4 out of 20 postoperative deaths 
could be ascribed to liver failure. Hepatic arterial 
ligation has also been used in the treatment of hepatic 
tumours. In 7 patients in whom the hepatic artery was 
ligated distal to the gastroduodenal artery (Almersjó 
et al., 1968), there was 1 death at 3 weeks. This was 
ascribed to cardiorespiratory insufficiency, but the 
serum bilirubin persistently rose, suggesting some 
degree of liver failure. Liver failure accounted for 1 
death in 8 patients reported by Larmi et al. (1974), In 
Il cases treated by Murray-Lyon et al. (1970) no 
case of liver failure occurred, despite moderate disturb- 
ances in liver function seen in their patients. They 
considered that hepatic arterial ligation was a safe 
procedure in the absence of hypotension and sepsis. 
Disturbances of biochemical tests of liver function, 
especially raised levels of serum transaminases, oc- 
curred in most of the cases reported (Almersjó et al., 
1968; Murray-Lyon et al., 1970; Larmi et al., 1974). 

Despite a higher survival following ligation of the 
hepatic artery reported recently compared with the 
early account by Graham and Cannell (1933), there 
still appears to be some mortality following this proce- 
dure. Removal of the embolus from the hepatic artery 
in the present case may therefore have contributed to 
this patient's recovery. The return of biochemical 
values, with the exception of bromsulphathalein reten- 
tion, to normal suggests that no further hepatic 
necrosis occurred postoperatively. 

Atlaparotomy following embolization of the superior 
andinferior mesentericarteries, acuteischaemic changes 
are usually obvious, particularly as the gut is directly 
exposed by the incision. Some organs supplied by the 
coeliac axis tend to be less easily seen and examined. 
In this case the changes in appearance of the gall- 
bladder were subtle and the diagnosis was only clear 
after the common hepatic artery had been carefully 
palpated. We suggest that examination of the biliary 
tree should be performed during laparotomy for acute 
intra-abdominal ischaemia. Necrosis of the gallbladder 
with the likelihood of perforation was the chief danger 
in this case and cholecystectomy was therefore the 
important procedure. 
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Pericystogastrostomy : internal drainage in the 
treatment of certain hydatid cysts of the liver 


I. FAGARASANU* 


SUMMARY 
The effectiveness and simplicity of drainage of hydatid 
cysts of the liver into the digestive tract are demon- 
strated. A new technique, pericystogastrostomy, | is 
described. 


THERE is still no routine method for the surgical treat- 
ment of hydatid cysts of the liver. The many ways in 
which this condition can present, the anatomical com- 
plexity of the liver and the various sites of the cysts in 
the gland, as well as the frequent biliary complications, 
account for the large number of techniques proposed. 

The conventional methods are well known: simple 
cystotomy, removal of the operculum or mis-a-plat 
cystectomy, cyst resection, typical or atypical or 
atypical hepatectomy, etc. (Fagarasanu et al., 1965). 
Among the most recent procedures introduced for the 
treatment of hydatid cysts, special mention should be 
made of internal drainage of the residual cavity for 
cysts communicating with the biliary tree. 





Fig. 1. Peroperative cholangiography under pressure in a case 
of an enormous left median hydatid cyst of the liver, showing 
the difficult approach to the hepatic hilus with à view to 
planned hepatectomy; in this case pericystogastrostomy is 
indicated. 
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The present paper is designed to draw attention to 
the various methods of internal drainage and to a new 
procedure that the author has been using for the past 
few years: pericystogastrostomy, i.e. drainage of the 
residual cavity directly into the stomach. 

The history of internal drainage does not date back 
far. The first technique to be applied was rransduodenal 
sphincteropapillostomy. This method was devised by 
Pélissier in 1959 (cited by Goinard et al., 1960), and 
gives excellent results in central, non-exteriorized 
cysts complicated by jaundice, when no other treat- 
ment is possible. 





Fig. 2. The pericystogastrostomy procedure. 


Choledochoduodenostomy is the procedure of choice 
when the common bile duct is sufficiently dilated to 
permit a wide anastomosis. 

The author has performed both these procedures in 
several cases, with very good results, as an adjuvant 
method after cystotomy or even hepatectomy. 

Cystojejunostomy was developed by Pegullo and 
Pélissier (1960) who used a Roux-en-Y jejunal loop. 
They recommended this method in cysts of the con- 
vexity of the right lobe with multiple fistulas of the 
cavity, making suture of the cavity difficult. Cysto- 
jejunostomy was derived from pancreatico-digestive- 
tract anastomosis. Pegullo and Pélissier performed 
their first operation in two stages, because of infection 
in the residual cavity. 


* 3 Str. Sipotul Fantanilor, Bucharest, Romania. 
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Fig. 3. A 28-year-old patient with a median hydatid cyst of the liver who underwent pericystogastrostomy. a, Barium meal 
examination 10 days after the operation showing barium in the pericystic pouch. 5, Thirty days after the operation the 
anastomosis is still patent. c, One year after the operation the pericystic image has completely disappeared. There :s no longe: 


any communication between the pouch and the stomach. 


Goinard et al. (1960) proposed draining certain 
hydatid cysts of the right lobe into the gallbladder. 
This proposition was first put into practice by 
Corneleac et al. (1966). This pericystocholecystostomy 
was criticized by Goinard himself, who considered 
that the cystic duct was insufficient for drainage and 
that hazards of obstruction, retention and infection 
from biliary reflux existed. Corneleac et al. (1966) 
reported four successful operations by this method. 

It is suggested that the gallbladder can be used pro- 
vided that a secondary drainage route is established 
to the first part of the duodenum after ligation of the 
cystic duct. 

Several other authors (Couinaud, 1961; Levasseur 
et al., 1963; Bourgeon and Moniel, 1964) have also 
criticized anastomoses between the cyst cacity and 
the digestive tract on the basis of their own observa- 
tions which do not support cystojejunostomy or even 
internal drainage by transduodenal sphincteroplasty. 

In the present author's experience and that of many 
surgeons, internal drainage is a valuable aid in some 
carefully selected hydatid cysts, or as an auxiliary 
method after mis-d-plat or other procedures if the 
common bile duct is not patent. It is not a question 
of substituting a radical operation by a more con- 
servative method. Each of the procedures has its 
precise indications alongside the conventional 
methods, which in most instances must remain a 
simple mis-à-plat of the residual cavity after removal 
of the parasite. 

However, there are cases where a mis-d-plat is not 
sufficient. In at least 10 per cent of hydatid cysts 
of the liver simple mis-d-plat has to be replaced by a 
radical method, or internal anastomosis, or a mixed 
method, such as mis-d-plat and sphincteropapillo- 
plasty or even atypical or typical resection and 
sphincteropapilloplasty or choledochoduodenostomy. 


In 380 surgically treated hydatid cysts of the live: 
internal drainage alone or accompanied by removal 
the parasite was performed in 22 cases: mis-d-pk 
choledochotomy, extraction of the membranes fro 
the common bile duct followed by choledochodue 
denostomy or transduodenal sphincteropapilloplast*: 
pericystojejunostomy or hepatogastrostomy ; typi 
or atypical hepatectomy followed by sphincter 
papilloplasty or choledochoduodenostomy. This inc : 
cates the necessity of adopting an adequate approee s 
in each case. In view of the mild nature of the disea: 
the surgeon must choose a procedure with minim 
risk for the patient, which will guarantee à complzz 
and rapid recovery, without postoperative compe 
cations, which might necessitate reintervention. Ft 
these reasons in some cases an altogether differezt 
solution for internal drainage was adopted: pericys : 
gastrostomy. 

Pericystogastrostomy provides another method :$ 
internal drainage. In several cases of large, infect 
central cysts communicating with the bie duct toe 






















































stomach, performing a wide anastomos | 
the residual pericyst, after evacuation of its contem 
and the lesser curvature of the stomach. T 
method has been derived from the procedure 
hepatocholangiogastrostomy (Fagarasanu ¢t « 
1955). Our first case of pericystogastros.omy in te 
present series was operated on in 1965. | 

In 1965 Costescu performed cystogastric anast 
mosis using a gastric tube made from the gree 
curvature of the stomach according to the technig: 
of Feretis (1959) for the reconstruction of a r 
common duct. Burlui et al. (1968) performed dira 
pericystogastric anastomosis in 9 cases and, in o 
case, direct anastomosis with the duodenum (pe 
cystoduodenostomy). These cases have been included 
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in the present series, which comprises 30 cases treated 
by the Romanian surgeons: Burlui, Corneleac, 
Costescu, Fagarasanu and Mandache. The types of 
internal drainage which have been performed for these 
hydatid cysts of the liver are as follows: cysto- 
jejunostomy 11 cases, cystocholecystostomy 4 cases, 
. cystogastrostomy by a gastric tube 2 cases, direct 
cystogastrostomy 12 cases and cystoduodenostomy 
| case. The patients were followed up for 1—7 years. 

The direct cystogastrostomy technique is very 
simple (Figs. 1, 2). The pericyst is a substantial 
material and holds the sutures well. As with the 
stomach, the sutures can be performed in a single 
layer. The anastomotic stoma must be large; this is 
essential for success. Part of the exteriorized pericyst 
must be resected in order to keep the anastomosis 
open and thus prevent retention. 

Complications are rare and benign: fever during 
the first 4-5 postoperative days and retention in the 
pouch because of oedema of the anastomosis, with 
gradual improvement of both symptoms during 
recovery. 

The immediate results are impressive. The sub- 
hepatic drainage tube is removed on the third day. 
On the eighth or tenth day the patient may be dis- 
charged. The patient may resume work after about a 
month without being affected in any way by the 
residual pouch, which gradually disappears within 
2-3 months (Fig. 3). 

Direct pericystogastrostomy is a simple operation 
that has been found completely satisfactory in cases 
of central or left hydatid cysts of the liver, exteriorized 
on the anterior or inferior aspect of the liver, including 
some that were complicated by infection or by fistulas 
to the bile ducts. 
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Antibiotics in biliary surgery 


A. A. GUNN* 


SUMMARY 

Infection is the major canse of morbidity following 
biliary surgery and it has been shown that the patients 
with infected bile can be detected preoperatively. This 
paper presents the results of a controlled trial comparing 
patients expected to have infected bile who received 
surgical treatment with and without antibiotic therapy. 
The results showed a reduction in the incidence and 
severity of complications in the treated group. 


Tug major cause of morbidity in biliary surgery IS 
infection originating from organisms in the bile (Haw 
and Gunn, 1973; Keighley and Graham, 1973). Evid- 
ence has been presented to show that patients who 
have infected bile can be detected with a high degree 
of accuracy (Haw and Gunn, 1973; Gunn, 1975). it 
remains to be determined whether antibiotics can 
reduce the postoperative morbidity in this high risk 
group of patients. 

It is normal practice te prescribe antibiotics pre- 
operatively in peritonitis, septicaemia and cholangitis, 
if there is gross evidence of infection at operation and 
when complications occur. However, a prospective 
analysis of patients requiring surgery for benign biliary 
disease has shown that infection remained the major 
problem despite such an antibiotic policy (Gunn, 
1975). Clinical judgement does not suffice as an 
accurate guide to the presence of infection, as only 
35 per cent of emergency admissions and 19 per cent 
of elective admissions have positive cultures of the 
bile. 

Theoretically, infection may have been dissemi- 
nated from the gallbladder before operation and bac- 
terial contamination is likely to occur at operation. 
Therefore, it would seem wise to prescribe antibiotics 
in high risk patients before and after operation. This 
would ensure adequate tissue levels but not bacterio- 
cidal levels in the gallbladder bile if the cystic duct 
was obstructed. Postoperative antibiotics would cover 
further contamination. 

Organisms are frequently grown from the bile in 
patients who require T tube drainage following chole- 
dochotomy, and the T tube drainage yields positive 
cultures for a variable time. This raises the problem 
of the value of the T tube and the possible disadvan- 
tage if it is left in for some time. If an analogy is 
drawn with the urinary tract, it seems that sterilization 
of the bile in the common bile duct is unlikely until 
the T tube is withdrawn. Perhaps a T tube should not 
be used except where there are specific indications, 
such as the possibility of a residual stone, stricture 
or spasm of the sphincter. Antibiotic cover would 
seem necessary during the time of withdrawal of the 
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tube if the culture of the common duct bile wa. 
positive. d 
A trial was arranged to assess the value of the ante 
biotic cover before and after biliary surgery in «4 - 
consecutive group of patients who were considere: 
to have infected bile. 







Selection of patients 

The clinical details of every patient admitted wit 
cholecystitis were recorded and assessed for the fo~ — 
lowing seven criteria: E 

1. Age more than 50. 

2. Previeus history of jaundice. 

3. ‘Empvema’ of the gallbladder; defined as 
patient with a tender palpable mass in the right hy 
chondrium, pyrexia and a leucocytosis of more tha: 

4. Abnormal liver function tests. 

5. A non-functioning gallbladder on oral choe 
cystography. 

6. A dilated common bile duct. 

7. A stone or stricture in the common bile duct. 

Previous investigations had shown that if three cr 
more of these criteria were present the incidence « 
positive culture from the bile was 50 per cent (Haw 
and Gunn. 1973). A higher score was nearly alwe*s: - 
associated with infection. All the patients with a sco: 
of three or more were considered acceptable for | 
trial and were divided into two groups by the use =i 
random numbers. The patients in group 1 were 
receive no antibiotics unless complications occurre- 
while those in group 2 were given selected arë- 
biotics for 2 days preoperatively and for $ days pos 
operatively. : 

























Selection cf the antibiotic therapy 

Bile, a portion of gallbladder and a stone have be 
sent for culture from over 700 patients in the past | 
years in tkis unit, and analyses have shown the f= 
quency of different bacteria and their sensitivity 
antibiotics. There was a marked change in 1970 w 
there was an increasing incidence of resistant stra 
On this basis Crystamycin Forte and co-irimoxaze 
were selected for intramuscular and oral use respe= 
tively. The only other suitable antibiotics are gent. 
mycin and chloramphenicol, but the former is Exped - 
sive and both have toxic effects which would preclcec 
their routine use. 7 

The policy adopted was to prescribe co-trimoxazc:e 

unless the patient could not take fluids by mouth, as 
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Table I: CLINICAL FEATURES 


Clinical feature 


Sex ratio (F : M) 
Mean age (yr) 
Duration of symptoms 

< | yr 

1-4 yr 

5-9 yr 

= JO yr 


Clinical presentation 
Acute and jaundice 
Acute 
Acute, chronic and jaundice 
Acute and chronic 
Chronic and jaundice 
Chronic 
Jaundice 
Obesity (7 kg or more overweight) 


Table II: INVESTIGATIONS 
Investigation 


Abnormal liver function 
Positive straight X-ray 
Cholecystogram 
Functioning gallbladder 
Non-functioning gallbladder 
Intravenous cholangiogram 
No filling of gallbladder | 
Dilated common duct 
Dilated and stone 
Stone 


Group 1 


3: 
64-7 


15 
6 
6 
3 
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D onu 
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Group 1 


18 


pè p 
— hw he oe 09 a o ua 


Group 2 


PA 
60-0 


18 
7 
Q 
2 


Ld 
AD wet Zh US F3 ba t3 d 
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Group 2 
19 


Table HI: FINDINGS ON CHOLANGIOGRAPHY AND 


OPERATIONS PERFORMED 
Findings and operation 


Operative cholangiogram 
Abnormal 
Dilated duct 
Stone 
Stricture 
Foley cholangiogram 
Residual stone 
Stricture 
Stone and stricture 
Operation 
Cholecystectomy 
Plus choledochotomy 
Plus sphincterotomy 


Plus choledochoduodenostomy 


Choledochotomy 
Plus sphincterotomy 


Table IV: CRITERIA OF INFECTION 


Criterion 


Age more than 50 years 
History of jaundice 
Abnormal liver function tests 
'Empyema' 

Dilated common duct 
Non-functioning gallbladder 
Stone or stricture 


Scoring of criteria 
No. of criteria: 7 
6 
3 
4 
3 


Mean score 


628 


Group 1 

29 

29 

21 

15 

4 

ZO 

1 

3 

i 

30 

10 

9 

6 

i 

2 

2 

Group! Group 2 
26 24 
14 15 
18 19 
2 3 
21 16 
12 19 
18 13 
p ü 
3 4 
5 4 
8 8 
12 14 
42 3t 


Group 2 


30 
18 
16 
12 

Z 
16 


Total 


thus a number of patients received both antibiotic 
preparations, The total course was 7 days with 2 days’ 
treatment before operation. 


Bacteriological monitoring 

Specimens of stones, a piece of gallbladder and bile 
were sent from the operating theatre in the appro- 
priate media for aerobic and anaerobic culture. Speci- 
mens obtained from the common bile duct during 
choledochotomy and from the Redivac drains were 
also cultured. Appropriate specimens from any infec- 
tive complications were also examined. 


Patients 

Sixty patients were admitted between 1972 and 1975 
with the necessary criteria for inclusion in the trial. 
The patients were allocated to a treatment group by 
reference to a list of random numbers in strict order 
of admission. No patient was excluded. 


Clinical features (Tables I, II) 

There was a similarity between the two groups al- 
though in the treated group the patients were slightly 
younger and there was a smaller proportion of males. 
The untreated group had a lower incidence of obesity 
and a greater number of patients with a functioning 
gallbladder. 


Operative findings (Table III) 

Twenty-five patients in the untreated group compared 
with 18 in the treated group had abnormalities on the 
operative cholangiogram, and this difference is re- 
flected in the increased need to open the common bile 
duct. 

Foley cholangiograms after exploration of the com- 
mon bile duct were routine, and in 8 patients stones 
Or strictures were seen which otherwise would have 
been missed and might have given trouble in the post- 
operative period (Ya et al., 1973). 


Bacteriological findings 

There was no difference between the two groups with 
regard to the criteria of infection (Table IV). The bile 
was infected in 36 patients, with a similar proportion 
in each group, although using the accuracy of scoring 
previously calculated 40 cases might have been ex- 
pected. The variety of organisms was similar, with 
32 in 36 patients, and a low incidence of resistant 
strains was confirmed (Tables V, VT). 


Pathological findings (Table VID 

Chronic cholecystitis was defined as muscular hyper- 
trophy, Rokitansky—Aschoff sinuses and collagenous 
fibrosis with or without chronic inflammatory cells. 
Acute cholecystitis showed oedema, ulceration and 
polymorph infiltration with or without fresh granula- 
tion tissue. The results of the examination revealed a 
slight increase of acute disease in the treated group. 


Results 
The postoperative complications showed an increase 
of infection in the untreated group (Table VHD. Chest 


complications were recorded by clinical examination 
and X-ray on the third postoperative day; if these are 
excluded 18 patients in the untreated group and 26 in 
the treated group had an uncomplicated postoperative 
recovery. 

Twelve patients developed complications from in- 
fection and all had infected bile and positive culture 
of the material drained into the Redivac drains. The 
complications in the untreated group were severe and 
in 4 patients gave serious cause for concern (Table LX). 


Discussion 

The trial suggests that a significant reduction in the 
morbidity following operation has been obtained by 
the use of antibiotic cover for the patients who had 
a high risk of infection. The evidence has been suffi- 
cient to make this unit decide to use antibiotics in the 
management of such patients, and since the comple- 
tion of this trial a further 19 patients have been 
treated, without infective complications. 

In the preceding 445 patients, 125 had three or 
more criteria for infection, and the incidence of infec- 
tive complications was 16:8 per cent compared with 
3:4 per cent in the patients with less than three 
criteria. These figures compare with 10 out of 30 and 
2 out of 30 in groups 1 and 2 respectively in the 
present series although the comparison is of doubtful 
value as there was no uniform policy in the use of 
the antibiotics in the initial group. 

Eleven patients in the untreated group received 
antibiotics in the postoperative period: 3 because of 
the severity of the operative findings, 6 for infective 
complications and 2 for severe postoperative chest 
infection. None. of the treated group received any 
other antibiotics than those prescribed in this investi- 
gation. These findings would support the conclusion 
that antibiotics given pre- and postoperatively can 
reduce the morbidity in biliary surgery. However, the 
incidence of complications in the different operations 
performed in the two groups in this trial should be 
considered. Three of the 10 patients in group 1 under- 
going cholecystectomy alone developed infection, 3 
of the 9 who had additional choledochotomy and 4 
out of 11 having choledochotomy and either sphinc- 
terotomv or choledochoduodenostomy. Thus, the 
difference in morbidity appears to be sustained in 
each operative group. 

The use of antibiotics in this series is unusual and 
is open to criticism but was selected because of the 
common organisms. Five patients had organisms 
which were resistant to the antibiotics; FE. coli were 
resistant to streptomycin in 7 patients although all 
were sensitive to co-trimoxazole. Now that intra- 
venous co-trimoxazole is available it is proposed to 
prescribe this in place of intramuscular Crystamycin 
Forte. The other antibiotics which would have been 
equally suitable were gentamicin and chloramphenicol, 
as had been known before the trial was started. In the 
patient who is admitted dangerously ill, with possible 
septicaemia, it is recommended that gentamicin and 
lincomycin be prescribed in order to ensure complete 
cover of all potentially dangerous organisms. The use 
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Table V: INCIDENCE OF POSITIVE CULTURES 
AND ORGANISMS FOUND 









Group ! Gro: t 

Positive celture 

Bile 19 EE 

Redivac drainage 15 EE 
Organism ! 

Escherichia coli 16 

Non-haemolytic streptococci 3 

Staphylecoccus albus i 

Streptococcus faecalis á 

Clostridium welchii 2 


Table Vi: ANTIBIOTIC SENSITIVITY OF E. coli 


Group 1 

Antibiotic (n — 16) 
Streptomycin 1} 
Chiorampaenicol 13 
Tetracycliae 13 
Ampicillir: 4 
Co-trimoxazole 16 
Kanamyem 14 
Gentamicin 16 
Rifampicia 16 


Table VIE: PATHOLOGICAL FINDINGS 


Pathology Group 1 
Acute chelecystitis 2 
Acute and chronic 10 

cholecystitis 
Chronic cholecystitis 14 








Five patients had had previous cholecystectonw. 


Table VIB: POSTOPERATIVE COMPLICATIONS 


Complication Group ! 
Puimonary atelectasis i4 
Wound infection 3 
Wound heematoma 2 
Biliary fistula 1 
Bacteriogenic shock 3 
Positive biood culture 3 
Subphrenic abscess $ 
Haemorrhage 1 
Reoperatian + 


None of tae following complications was present: deep v 2 
thrombosis, pulmonary embolus, wound disruption, biliar. 
peritonitis, Waltmann Walter’s syndrome, postoperative 
pancreatitis. 


Table IX: INFECTIVE COMPLICATIONS 


Complication Group 1 . Gre £2 
Wound indection 3 E 
Biliary fistula 1 e 
Bacteriogenic shock 3 Wc 
Subphreniz abscess 5 : 

Total 10 
Reoperation 4 












of adequate and properly placed drains in patiects 
receiving biliary surgery is no longer controve 
but is still not universal practice (Gunr, 1969). - 
study supports the need for drainage as a means 
removing infected material and also as a monito: 
intraperitoneal collections of blood or bile. The mes 
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volume drained in this series was 298 ml, with 6 
patients draining more than 500 ml. 

T tube drainage of the common bile duct was indi- 
cated in 31 patients but was not used in 10, one of 
whom developed infection. Three of the 21 patients 
with a T tube had infective complications. It is now 
routine practice to avoid the use of a T tube wherever 
possible. 


Conclusion 

Selected antibiotic cover reduces the infective compli- 
cations of biliary surgery in high risk patients as 
selected by certain clinical criteria. 
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THAT man (I think) has had a liberal education who has been so trained 
in youth that his body is the ready servant of his will, and does with ease 
and pleasure all the work that, as a mechanism, it is capable of; whose 
intellect is a clear, cold logic engine, with all its parts of equal strength, 
and in smooth running order, ready, like a steam engine, to be turned to 
any kind of work, and spin the gossamers as well as forge the anchors of 
the mind; whose mind is stored with knowledge of the great and funda- 
mental truths of Nature and of the laws of her operations; one who, no 
stunted ascetic, is full of life and fire, but whose passions are trained to 
come to heel by a vigorous will, the servant of a tender conscience; who 
has learned to love all beauty, whether of Nature or of art, to hate all 
vileness, and to respect others as himself. Such an one and no other, I 
conceive, has had a liberal education; for he is, as completely as a man 


can be, in harmony with Nature. 


THOMAS H. HUXLEY (1870) A liberal education: and where to find it. 
In: Lay Sermons, Addresses and Reviews. London, Macmillan. 
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Cholecystostomy 
CYRIL HAVARD AND DAVID PARRY* 


SUMMARY 

The role af cholecystostomy in the surgical treatment 
of gallstones has been considered. In a consecutive 
series of 558 patients who underwent surgery for gall- 
stones, 30 (5:4 per cent) had cholecystostomy alone and 
a further 17 (3-1 per cent) cholecystostomy combined 
with exploration of the bile ducts. Cholecystostemy was 
done because cholecystectomy was technically very 
hazardous in 15 patients. In the remaining patients 
cholecystostomy was preferred to cholecystectomy 
because of the poor general condition of the patient or 
the presence of pancreatitis. Of the 47 patients sub- 
mitted to cholecystostomy, 2 (4-2 per cent) died post- 
operatively and 4 (8-4 per cent) subsequently underwent 
cholecystectomy. Of 24 patients who were avaiiable for 
long term follow-up, only 1 patient had pain which was 
definitely considered to be due to gallstones, although 3 
other patients also had abdominal pain, while 7 patients 
showed radiological evidence of gallstones. 

It is contended that cholecystostomy has a small but 
definite part to play in the immediate surgical treatment 
of gallstones and that the long term results of the 
operation are sufficiently good to justify its use in 
selected patients. 


ALTHOUGH a recognized operation for gallstones since 
the days of the earliest reported cases (Kocher, 1878; 
Sims, 1878; Keen, 1879), it is understandable that 
cholecystostomy may be considered surgically inferior 
to the more logical and technically satisfying chole- 
cystectomy with its accepted good clinical results. No 
one would deny that cholecystectomy, once safely 
completed, is preferable to cholecystostomy. Should 
this attitude towards cholecystostomy become too 
pronounced, however, particularly in the teaching of 
junior surgeons, a feeling of loss of face or surgical 
inadequacy could prompt a less experienced surgeon 
to attempt a cholecystectomy which might 5e tech- 
nically injudicious, if not frankly dangerous. 

It is not difficult to find examples of acute inflam- 
matory abdominal emergencies considered to be 
treated most safely by operation in two stages. It is 
accepted that an appendix abscess may be drained 
and followed by an interval appendicectomy, whilst 
a perforated diverticulitis is commonly treated by 
drainage and proximal colostomy prior to definitive 
operation. With these comparable procedures being 
accepted surgical teaching and practice, it is difficult to 
understand the reluctance to accept similar principles 
when applied to the gallbladder. 

This series of cases of cholecystostomy is presented 
as further evidence of the fate probably awaiting a 
patient subjected to cholecystostomy, evidence of 
which might encourage or discourage cholecystostomy 
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as the operation of choice under difficult circumstan 
Were the clinical results of cholecystostomy so p 
that mos: returned for cholecystectomy, or < 
cholecystestomy prove to be the definitive operat 
in a significant proportion? Were there any caus 
for regret amongst the patients where cholecystostor 
had been :he operation of choice? 








Patients aad methods 

All the operations included in this series have bez 
carried out for calculous disease and performed by « 
surgeon so that there was no variation m persor 
indications for choosing cholecystostomy. The folio 
up has been carried out quite independently by 
general practitioner, with previous experience 
clinical follow-up techniques. 

The cases of cholecystostomy presented are tas 
from the 558 patients operated on for gallstones — 
one surgeon between the years 1959 and 1972, 30€ 
these patients previously having been the subjects: 
a study of operative cholangiography (Havard, 197 
Gallstones were found as the primary cause of 
disease in all cases and all the patients were submiti 
to genera anaesthesia. An analysis of these cases s 
given in Fable I, the 47 cases of cholecystestomy co 
prising 8:5 per cent of the total, i 


























Table I: OPERATIONS FOR GALLSTONES (195977. 


Operation No. of cases — 7 QR 
Cholecystectomy only 422 183 
Cholecystectomy with exploration 83 je 

of bile ducts E 
Cholecystastomy only | 30 Rec 
Cholecystostomy with exploration 17 25 

of bile dacts E 
Exploration of bile ducts only i 02 i 

Total 398... ore etsi 


As can be seen from Fig. 1, the relative frequee 
with which cholecystostomy was performed as ! 
pared with cholecystectomy varied year by year, 
ranging from 0 to 19 per cent. 3» 

The reasons for performing cholecystostomy 
these patents rather than cholecystectomy are g 
in Table il. The predominant reason is given for ex 
case, but it was difficult to arrive at an accurate cla: 
fication when more than one factor was present 
varying degrees in individual patients. 

The average age of the 47 patients undergo 
cholecystostomy was 59-5 vears, the average . 















* C. Havard: Department of Surgery, Briégend Gen 
Hospital, Glamorgan. 2 
D. Parry: General Practitioner, Porthcawl, Mid-Glamorgaeg: 
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Fig. 1. Annual variation in number of cholecystostomies 
performed. 


Table H: REASONS FOR CHOLECYSTOSTOMY 


Technical difficulties No, of cases: 15 
Patients’ poor general condition, the 21 
majority being deeply jaundiced, the 
essential disability considered to be bile 
duct calculi 


Patients explored in acute cholecystitis, 4 
cholecystectomy considered too hazardous 

Presence of chronic pancreatitis 6 

Jehovah's Witness with consent for I 


cholecystostomy only 


rising to 65-9 years when considering only those who 
also required to have their bile ducts explored. This 
compares with an average age of 50-6 years in the 511 
other patients undergoing operations for biliary 
calculous disease over the same period. 

Oral cholecystography was carried out in 36 patients 
preoperatively, 9 revealing stones in a functioning 
galibladder, the others showing no evidence of gall- 
bladder function after a repeat cholecystogram with a 
double dose of dye. The remaining 11 patients did not 
have preoperative cholecystography, 7 being deeply 
jaundiced at operation and 4 being submitted to 
operation urgently with no opportunity for investi- 
gation. 

Operative cholangiography was planned for all the 
patients except one found to have cholecystitis un- 
expectedly at an emergency laparotomy with no 
radiological facilities available. Cholangiography was 
not attempted in another patient on account of the 
purulent nature of the bile in the common bile duct. 
Operative cholangiography was attempted and failed 
in 6 patients. 
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The remaining 39 patients underwent operative 
cholangiography, the dye being introduced into the 
biliary tree via the cholecystostomy tube in 18, by 
needle puncture of the gallbladder in 1 and by needle 
puncture of the common bile duct in 20. Dye failed 
to pass through the cystic duct into the common bile 
duct in 3 of the 18 cases where the dye was introduced 
through the cholecystostomy tube. Thus, a radio- 
logical picture of the ducts was obtained in 36 of the 
47 patients, Thirteen cholangiograms were thought to 
show evidence of stones, and these were found on 
exploration. Three further common ducts were 
explored following conventional indications for doing 
80, where the cholangiogram was either inconclusive 
or failed, stones being found in 2 and no stones being 
found in 1. The only other common duct explored 
without finding stones was explored primarily with a 
view to performing a choledochoduodenostomy above 
a stricture at its lower end. 

All the patients had a cholecystostomy tube post- 
operatively. Sixteen of the 17 patients whose common 
bile duct was explored also had T tube drainage of 
the common bile duct. Postoperative cholangiography 
was carried out via the cholecystostomy tube in 44 
patients. No residual calculi were found on post- 
operative cholangiography, except possibly in | 
patient whose operative cholangiogram had been 
considered normal and her duct not explored. 

Of the 47 patients undergoing cholecystostomy, 
2 (4:2 per cent) died in the postoperative period. One 
patient, aged 81 years, was submitted to post-mortem 
examination, the cause of death being given as liver 
failure due to severe cholangitis. The other, aged 75 
years, gradually deteriorated and died in what was 
clinically considered to be liver failure. These patients 
were 2 of the 3 patients who died postoperatively 
from the total number of 558 patients submitted to 
operations for gallstones, giving an overall mortality 
rate of 0-5 per cent. 

There were no permanent biliary or mucous fistulas 
as a result of the operation, the length of time 
spent in hospital postoperatively by the 45 survivors 
varying from 9 to 19 days, with an average of 
13 days. 

At the time of follow up (Table III) 11 of the 47 
patients undergoing cholecystostomy had died. In 
addition to the 2 who died postoperatively, 9 patients 
had survived for periods varying from 3 months to 
7 years. The causes of death are shown in Table IV. 
The relatives of the 2 patients for whom the cause of 
death was unknown were traced and the patients had 
not had symptoms of gallbladder disease following 
their operation. 

Eight patients could not be followed up in person. 
Two patients refused to be interviewed for follow-up, 
but both were attending several clinics at the hospital 
and their notes did not suggest that they were suffering 
from gallbladder disease. One patient was receiving 
oxygen therapy and it was not considered justified to 
interview him. One patient could not be traced. Four 
patients had left the area and attempts to contact 
them failed. 
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Fig. 3. Operative cholangiogram performed via the cholecystostomy tube showing stones in the common bile duet. 


Four patients had subsequently undergone chole- 
cystectomy. Two of these were seen and the reason 
for the subsequent operation in both cases was pan- 
creatitis. One of them had been symptom-free for 
2 years following cholecystostomy. The other had had 
severe pain periodically until the cholecystectomy. 

The remaining 24 patients (13 males and 11 females) 
were seen for follow-up. Each patient was questioned 


about the occurrence of abdominal pain, jaundse, 
their diet and the use of antacids fo lowing their 
cholecystostomy. The age at follow-up varied between 
40 and 86 years, with an average age of 53 years. e 
time interval between operation and follow-up vamed 
from 1 to 13 years, with an average interval of 5-6 
years. The findings in the 24 patients interviewed are 
given below. 


Cyril Havard and David Parry 
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Fig. 4. Operative cholangiogram performed via the cholecystostomy tube showing a stricture of the common bile duct. 


Symptoms (Table V) 

Pain: Nineteen patients had been completely free 
from abdominal pain following cholecystostomy. One 
patient had pain due to a recurrence of gallstones, 
and intravenous cholangiography demonstrated mul- 
tiple stones in the common bile duct. One man had 
had pain and jaundice. This was investigated at the 
time by the medical department and was attributed to 
infective hepatitis, but the cholecystogram done for 
this study showed the presence of 2 stones in the 
gallbladder. Three patients who complained of 
abdominal pain had normal gallbladder function 
demonstrated by cholecystography and no stones 
were seen. 

Jaundice: Only one of the interviewed patients sub- 
sequently had jaundice. This was attributed to infec- 
tive hepatitis as already described. 

Diet: Most of the patients took a normal diet. Four 
were on a restricted carbohydrate intake because of 
late onset diabetes. One patient consumed large 
quantities of olive oil because his wife was Italian. 
Use of antacids: Only one patient admitted to the 
spasmodic use of antacids. 


Radiological findings (Table VI) 

Three patients refused radiological examination—one 
because she felt so well! Two patients had previously 
undergone intravenous cholangiography for reasons 
unconnected with this study. One cholangiogram 
showed a normally functioning gallbladder and the 
other revealed multiple stones in the common bile 
duct. The remaining patients were examined initially 
using Telepaque. If the concentration was poor the 
examination was repeated using Biloptin and Solu- 
biloptin. One examination was unsuccessful because 


634 


the patient was extremely obese and unable to hold 
her breath. Four patients showed no concentration 
of dye. Nine patients showed poor concentration and 
stones were demonstrated in 2 of these. Five patients 
showed good concentration of dye. 


Discussion 

The wide variation in the frequency with which 
cholecystostomy is used in the treatment of gallstones 
reflects the widely differing attitudes of individual 
surgeons to the procedure. It seems unlikely that there 
would be such a gross disparity in the clinical and 
operative findings in two series of cases of acute 
cholecystitis to account entirely for cholecystostomy 
being performed in only 1:0 per cent of one series 
(Cavanagh and Parkhurst, 1956) and in 28:4 per cent 
of another series (Buxton et al., 1951). 

The reasons for the difference in attitude are difficult 
to evaluate, but it is unlikely that technical ability 
plays a decisive part, as the literature on the subject 
is made up of series of cases operated on by obviously 
widely experienced surgeons. 

The problem may, however, apply to the surgeon 
in the course of his training, with limited experience 
in surgery of the biliary tract. Such a surgeon may 
unexpectedly find an acutely inflamed gallbladder at 
an emergency laparotomy or encounter unexpectedly 
difficult technical problems at elective cholecystectomy. 
Fig. 1 suggests that there is no decrease in the inci- 
dence of cholecystostomy with increase in experience, 
possibly the reverse. It must happen sooner or later 
to the most experienced surgeon that the inflammatory 
changes in the free edge of the lesser omentum make 
the normal accurate identification of structures very 
hazardous, or occasionally impossible, and the 


surgeon who never performs a cholecystostomy must 
at times perform cholecystectomy under conditions 
considered too hazardous by many. Such considera- 
tions featured high in the list of reasons for per- 
forming cholecystostomy in this series. 

The factors which the surgeon takes into account 
when deciding between cholecystostomy and chole- 
cystectomy in a particularly difficult case are the 
accepted good results of the one-stage cholecystectomy 
with its greater technical difficulty and possible 
morbidity, and the technical simplicity and safety of 
the cholecystostomy with the more unpredictable end 
results, including the possibility of a second stage 
operation. 

It might be of assistance to a surgeon in this dilemma 
to have more evidence as to the ultimate outcome of 
patients submitted to cholecystostomy, which might 
either encourage him to persevere more with the 
technically more hazardous cholecystectomy or per- 
suade him that the residual problems inherent in 
leaving the gallbladder in situ are acceptable. The 
present series aims to provide such evidence. 

A surgeon may be influenced by the fact that the 
main pathology in a given patient is essentially in the 
bile ducts rather than the gallbladder. In a poor risk 
geriatric patient with deep obstructive jaundice due 
to stones in the common duct, where the gallbladder 
is found as an empty shrivelled fibrotic appendage, is 
not the main, possibly only, objective of the operation 
to relieve the jaundice? In over a quarter of the 
patients presented here the gallbladder disease was 
considered to be secondary to the common bile duct 
obstruction and infection, and therefore removal of 
the gallbladder would add unnecessary trauma in a 
very ill patient. 

In a patient who is gravely ill with biliary peritonitis 
due to a perforated gallbladder, should not the opera- 
tion be directed to curing the biliary peritonitis 
rather than the much more manageable problem of 
possible recurrent gallstones? That any operation in 
perforated cholecystitis can be hazardous has been 
shown by Essenhigh (1968), who reported 4 deaths 
out of 18 cases treated by cholecystectomy, and by Orr 
(1947), who reported 3 deaths out of 18 cases treated 
by cholecystostomy, but a much lower mortality rate 
with cholecystostomy has been reported by Bradham 
and Nettles (1962), with only 1 death in 14 patients, 
and these good results must be due in part to the pro- 
vision of adequate drainage of the bile to the exterior, 
the excision of the gallbladder being an added un- 
necessary procedure. 

The presence of chronic pancreatitis as a reason for 
cholecystostomy in 6 of the patients is much more 
debatable. The old teaching that the gallbladder may 
be required for anastomosis later (Aird, 1950) dies 
hard, but in any series of cases of cholecystostomy it 
is difficult to find mention of patients who subsequently 
underwent cholecystenterostomy. Chronic pancreatitis 
has become much less cf an accepted indication for 
cholecystostomy in recent years. 

As regards the operation itself, it is obviously ade- 
quate to cope with any acute disease in the short 
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Table HI: SUMMARY OF FOLLOW-UP FINDINGS 


Dead 

Unable to follow up 

Subsequently underwent cholecystectomy 

Followed up: E: 
No pain or jaundice LM 
Pain due to stone ï 
Jaundice due to hepatitis 
Pain with normal gallbladder function 






Wo. of cases: 





Table IV: CAUSES OF DEATH IN PATIENTS 


SURVIVING THE POSTOPERATIVE PERIOD 






















Not known 

Chest infection 

Coronary thrombosis 
Carcinoma of oesophagus 
Carcinoma of bronchus 
Generalized arteriosclerosis 


Table V: SUMMARY OF SYMPTOMS IN THE 
PATIENTS FOLLOWED UP 


Abdominal pain: No, of zx 
No pain since operation 19 
Pain due to recurrence of gallstones H 
Pain with jaundice (pain due to hepatitis) i 
Pain with normally functioning gallbladder 3 

Jaundice: 

Jaundice due to gallstones 
Jaundice due to infective hepatitis Í 

Diet: 

Normal 20: 
Restricted carbohydrate 4 

Use of antacids: 

Not used 51 
Spasmodic use i 


Table Vi: SUMMARY OF RADIOLOGICAL 
FINDINGS 


Examination refused 
Unsuccessful m 
Good conceniration of dye US 
(including 1 intravenous cholangiogram) Es 
Some concentration of dye 8E. 
(2 with stones? * 
No concentration of dye ia 
Multiple stones in common bile duct hoe 
(intravenous cholangiogram) “st 





term, and, as Sparkman (1959) has shown, can en 
be performed under local anaesthesia in ex 
circumstances. Operative cholangiography is nof 
cluded, and can be carried out either via the c 
cystostomy tube, as in Fig. 2, or by needle punc 
of the common duct. It must be accepted that i 
difficult to obtain as good quality cholangiogram 
a cholecystostomy tube as by cannulating the 
duct, but, with care, it is possible to obtain cholar; 
grams of a quality sufficient to show stones or st 
tures in the common duct, as in Figs. 3 and 4. ` 
indications for duct exploration remain the same 
in cholecystectomy. 

Postoperative mucous or biliary fistula need 
occur if care is taken over the complete removal c 
stones from the gallbladder and bile ducts. It is ir 
context that such stress has been laid in these pats 
on performing operative cholangiography whereeer 
possible. ae 
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The findings at follow-up of this series of patients 
are pleasing. The causes of death of the patients who 
died outside the immediate postoperative period were 
not related to gallbladder disease. Two of the 8 patients 
who could not be followed up in person appeared to 
be free of biliary symptoms. 

Of the 4 patients who underwent subsequent 
cholecystectomy one had had 2 years' freedom from 
symptoms before requiring further help. 

The overall impression gained from the remaining 
24 patients interviewed was that they were well satis- 
fied with their operation. All had had severe pain 
before cholecystostomy. Most of them had had dietary 
restrictions and consumed varying quantities of 
antacids. Following cholecystostomy only one patient 
had abdominal pain that was due to demonstrable 
biliary tract disease. All the patients, apart from the 
diabetics, enjoyed a normal diet and only one used 
antacids. The one case of jaundice that occurred was 
due to infective hepatitis, and several of the patients 
remarked that they had not had occasion to see their 
doctor following their operation. | 

The radiological findings in the 20 patients who 
were examined were interesting. Six patients showed 
normal gallbladder function and a further 9 showed 
some concentration of dye. In 4 patients there was 
no concentration of dye and only 3 showed stones. 

Thus, of the 47 patients who underwent cholecysto- 
stomy, 11 were dead and at least another 20 were still 
alive, neither group having had any definite indications 
for proceeding to cholecystectomy. Four patients had 
already required cholecystectomy, and further surgery 
must be a possibility in the 7 patients found on radio- 
graphy to have either definite recurrent stones or a 
non-functioning gallbladder. 

These follow-up findings indicate that no anxiety 
may be felt in the mind of the surgeon contemplating 
whether to perform a cholecystostomy or not. A small 
proportion has subsequently undergone cholecystec- 
tomy, and there are a number of patients with residual 
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gallbladder pathology, though some of this is symp- 
tomless. Certainly, there has been no cause for regret 
in any case where cholecystostomy was chosen, with 
the reservation that perhaps chronic pancreatitis has 
been invoked as an indication too often. 
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PROPHYLAXIS OF THROMBOEMBOLISM 
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embolism? 
Lomodex 70 (Dextran 70 Injection 
B.P.) is easily administered and is 
effective during the critical 48 hours 
following surgery. There is little risk 
of bleeding or haematoma formation 
during surgery and far less post- 
operative ward work. 
Heparin, however, requires up to 21 
injections both pre- and post- 
operatively, and has the added 
disadvantages of extra ward work, 
constant laboratory monitoring and 
appreciable patient discomfort. 

“ Dextran 70 has the advantage 
that it is much more acceptable to 
patients and is less demanding of 

the nursing staff?" 


Lomodex 70 is the practical choice 
in prophylaxis of thromboembolism. 


1. Brit med J, (1975) ii, 109. 
2.J Obs & Gynae BC, (1974) 81,486. 
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Intraperitoneal rupture of hydronephrotic kidney 


O. EKWUEME AND S. O. ADIBE* 


SUMMARY 

Two cases of intraperitoneal rupture of hydronephrotic 
kidney are presented. The possibility of making a pre- 
operaiive diagnosis and the type of management are 
discussed. 

Tue incidence of injury to a hydronephrotic kidney is 
much higher than in a normal kidney (Opit et al., 
1960; Persky and Forsythe, 1962; Moffat, 1963). 
Intraperitoneal rupture is much less common than 
extraperitoneal rupture. In a period of 2 weeks 2 
patients presented with intraperitoneal rupture of a 
hydronephrotic kidney, and in both cases the diagnosis 
became obvious only at emergency exploratory 
laparotomy. The potential danger of nephrectomy for 
hydronephrosis in a patient in whom function of the 
contralateral kidney has not been adequately evaluated 
has prompted this report, with emphasis on the 
preoperative diagnosis and the management. 


Case reports 

Case 1: U, E., a 14-year-old schoolboy, was rushed to hospital 
with severe abdominal pain of increasing intensity after 
sustaining a kick in the lower abdomen during a game of soccer. 

On examination the patient was conscious, pale and obviously 
in severe pain. The pulse was 96/min, and of poor volume, and 
the blood pressure was 100/70 mm Hg. The abdomen was 
slightly distended, there was generalized tenderness with 
guarding and rebound tenderness and bowel sounds were 
absent. The left testis was noted to be at the inguinal canal. 
Diagnostic abdominal tap yielded bloodstained flaid, and 
micturition produced a few drops of blood clot. A diagnosis 
of intraperitoneal rupture of the bladder was made. 

At laparotomy the patient was found to have purulent peri- 
tonitis resulting from intraperitoneal rupture of a left ectopic 
hydronephrotic kidney. The left kidney was situated at the 
pelvic brim, and was vascularized from the left common iliac 
vessels. It consisted only of a large hydronephrotic sac which 
was firmly adherent to the peritoneum, with small remnants of 
renal parenchyma at the hilum. The right kidney was normal. 
Left nephrectomy and perítoneal toilet were performed, The 
postoperative course was uneventful and he was discharged 
on the twelfth postoperative day. 

On review 6 weeks later the patient gave no history suggestive 
of renal pathology. The blood pressure was normal, and the 
blood urea was 15 mg/100 ml. Excretory urography showed a 
normal rigkt kidney. The patient declined any investigation or 
treatment of the incompletely descended left testis. 


Case 2: A. N., a 3l-year-old taxi driver, was kicked in the left 
hypochondrium during a scuffle with a passenger. He collapsed 
immediately and was rushed to hospital. He had a history of 
recurrent episodes of pain in the loin and hypogastrium for 
which he bad attended hospitals on several occasions with 
inconclusive results. 

On examination the patient was pale and restless and was 
groaning with pain. The pulse was 96/min and the blood 
pressure 100/60 mm Hg. The abdomen was distended, there 
was guarding and generalized tenderness which was most 
marked in the hypochondrium and bowel sounds were absent. 
He passed 260 mi of clear urine, and a diagnostic abdominal! 
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tap yielded non-clotting blood. A diagnosis of ruptured sp: 
was made. Plain X-rays of the abdomen revealed ‘opacities 
the left lumbar area, ? renal calculi’, but this die not influe 
the diagnosis. | 

At laparetomy the spleen was normal, but there wam 
rupture of a hydronephrotic left kidney containing : 
palpable stane. There was a rent in the overlying adh 
peritoneum. A total of 1500 ml of blood was evacuated fr 
the peritoneal cavity, and about the same volame from 
extraperitomeal space. The right kidney was normal A. 
nephrectomy was performed. Section of the excised kids 
revealed two other stones and the histology showed features 
hydronephrosis and chronic pyelonephritis. The postoperat 
course was uneventful. Repeated serum calcium, inorga 
phosphorus and alkaline phosphatase estimations were norms 


Discussion 
Intraperitoneal rupture of a hydronephrotic kidne: 
an uncommon condition, inevitably presenting w 
signs of peritonitis. Preoperative diagnosis is diffic 
and it is accepted that emergency laparotom 
necessary as a diagnostic measure (Glen, 1969), In: 
present 2 patients the diagnosis should have bes 
suspected preoperatively, and this lapse has prompte 
a review of the diagnostic features in this condition 
There is nearly always a history of urinary dises 
or renal colic, but this may not be easily elicited pie 
operatively as the patient may be too iE to give a 
accurate history or may not consider previews 
symptoms significant. Haematuria of varying degre 
is usually present (Shaw, 1957), but this may not 
detected unless microscopic examination of the ur 
ken as a routine. Plain X-rays of 





is underta 
abdomen may reveal calculi, and if excretory 
infusion pyelography is undertaken the rupture will 
demonstrated. The finding of an undescended testis: 
also significant, as the incidence of urinary tra 
abnormalities, including ectopic kidneys and hyd 
nephrosis, is high in this condition (Grossman a: 
Ririe, 1968). In the present Case 1 the finding of 
undescenced testis would not have made intrap: 
toneal rupture of the bladder a less likely diagnos: 
but it should have raised the possibility of a urin 
tract abnormality. In Case 2 the clinical and t: 
radiological findings should have been diagnostic. 

Although laparotomy is mandatory in all cases : 
intraperitoneal rupture of the kidney, preopera 
diagnosis is not just of academic interest. Hyd 
nephrosis is often bilateral, and radical surgery 
the ruptured kidney should not be undertaken w 
out evaluation of the function of the other kidr 
All cases in which the clinical picture is suggestive 
rupture should be subjected to careful investigation : 
the urinary tract including intravenous or infus 
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urography and/or retrograde pyelography, so that the 
most suitable surgical treatment may be carried out. 

Even with a high index of suspicion, a correct pre- 
operative diagnosis may still not be possible in a large 
proportion of patients, as the clinical state of a patient 
with a rigid abdomen and rebound tenderness may 
necessitate emergency laparotomy before a thorough 
urological investigation has been completed. Under 
such circumstances when the ruptured kidney is 
grossly diseased and the other kidney is normal, 
nephrectomy should be undertaken. The use of intra- 
venous indigo carmine may be helpful as a measure of 
the function of the opposite kidney at operation (de 
Beer and Hesse, 1966). For less clear-cut cases, simple 
drainage has been advocated (Glen, 1969), to allow 
renal function to be fully investigated, with the 
possibility of elective conservative surgery in some 
cases. 
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venous shunt for advanced breast cancer 


KIYOSHI INOKUCHI, YASUO NOMURA, 


AND NOBUAKI KAIBARA* 


SUMMARY 

Major endocrine ablation therapy was carried out in 
133 patients with advanced breast cancer. Of 40 patients 
undergoing left suprarenal to inferior mesenteric venous 
shunt with bilateral oophorectomy and right adrenal- 
ectomy, 16 cases (40 per cent) had an objective response. 
The mean postoperative survival of the patients with a 
positive response, those showing some response and those 
who failed to respond was 35-8, 26-5 and 8-8 months 
respectively. Thus, the results of the present procedure 
are comparable to those of adrenalectomy. No replace- 
ment therapy with corticoids was necessary. An increase 
in the response rate and extension of the survival time 
can be expected with the addition of postoperative long 
term maintenance therapy with chemotherapeutic 
agents and androgens, 


Major endocrine ablation therapy such as adrenal- 
ectomy has been widely used in Japan for advanced 
breast cancer. Over 440 patients submitted to this 
procedure were collected by the Japanese Research 
Society for Mammary Cancer in 1971 (Hattori and 
Nomura, 1972). A unique endocrine ablation therapy, 
ie. left suprarenal to inferior mesenteric venous 
shunt in combination with oophorectomy and right 
adrenalectomy, was reported by Inokuchi and 
Ikejiri in 1966. The procedure, modified from that of 
Galante et al. (1954), was found to have a comparable 
effect to that of bilateral adrenalectomy while 
preserving the left adrenal gland, since oestrogens 
from the left adrenal gland are inactivated in the liver 
while corticosteroids can pass through the liver with- 
out being deactivated. Following this operation, 
therefore, patients do not need replacement therapy, 
unlike those after adrenalectomy. In the present 
paper the response rate and postoperative survival 
of the patients undergoing the procedure are reported. 


Patients and methods 

From June 1961 to October 1973 at the Second 
Department of Surgery, Kyushu University, and from 
April 1972 to October 1973 at the National Kyushu 
Cancer Hospital major endocrine ablation therapy 
was performed in 133 patients with advanced breast 
cancer; 107 cases in the former and the remaining 26 
cases in the latter. Of these, 53 patients operated upon 
at least 18 months before evaluation were included in 
the study. Forty cases were submitted to endocrine 
ablation by a left suprarenal to inferior mesenteric 
venous shunt and 13 with liver metastases had bilateral 
adrenalectomy. The remaining cases were omitted 
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because of postoperative death unrelated to ma 
nancy (3 cases), concomitant removal of tumours 
cases), prophylactic operation (44 cases) or 
insufficient postoperative period for evaluation 
cases). Those subjected to left suprarenal to infer 
mesenteric venous shunt did not need cortic 
replacement postoperatively except in a few cases : 
which the prophylactic use of steroids was adop% 
for a short period after operation. Evaluation of: 
response to treatment was based solely on object 
changes following the treatment. 
An objective response was defined es a dist 
measurable decrease in the size of all the tumez 
without the appearance of new lesions fer 6 or m 
months following the ablative procedure. If a reve 
of the objective regression occurred witbir ui 
of the procedure, the patients were designated : 
having an intermediate response. Those who did x 
meet the above criteria were listed as failusm 
Statistical analysis was done using Student's r-test en 
the y* test. i 








Table I: ENDOCRINE ABLATION THERA?Y 
RELATED TO RESPONSE RATE AND SURVIVAL 
TIME 







Survival: 


Type of endocrine No. of Response (mth, me 
ablation cases rate (74) 8.6.15. 
Left suprarenal to inferior 40 40 24-5 +7 


mesenteric venous shunt* 

Bilateral adrenalectomyt 13 
and intra-arterial chemo- 
therapy 


30:3 TENE 


* With concomitant bilateral oophorectomy and right 
adrenalectomy. 
+ With bilateral oophorectomy. 


Results 

Of the 40 patients who underwent left suprarenz 
inferior mesenteric venous shunt, 16 (40 per cent) 
an objective response of the metastatic lesions. 
postoperative survival time of the whole gr 
averaged 24-5 months. Of the 13 patients with i= 
metastases subjected to bilateral adrenalectomy « 
intra-arterial infusion of chemotherapeutic age 
into the hepatic artery, 4 cases (303 per : 
responded well. However, the mean postoper: 
survival of this group was 9:1 months (Table I). 
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Table Il: MENOPAUSAL STATUS AND RESPONSE TO LEFT SUPRARENAL TO INFERIOR MESENTERIC 


VENOUS SHUNT 















Response Objective 
Menopausal status rate (75 response 
Premenopausal 68-8 (11/16) 36-6 9-1 (11) 
Postmenopausal 20:8 (5/24) 3318-34-76 (5) 
Total 40-0 (16/40) 35.8--6:2t (16) 


Number of cases given in parentheses. 









ame 


Intermediate 
response Failure Total 
15:0 (1) 6:5-- 1-8 (4) 27°83. 7-1* (16) 
27-6 3- 7-4 (10) 9:8 3:0 (9) 222441 (24) 












265-6 7f (200) 8.8.-2:2 (13) 243-37 (40) 








* Significant difference from the postmenopausal patients (0-01 < P — 0-05). 


t Significant difference from the failure group (P<0-01). 
i Significant difference from the failure group (0-01 — P< 0-03). 


Table HI: COMBINED TREATMENT RELATED TO 
RESPONSE RATE AND SURVIVAL TIME 


Response rate : : 
IUOS IC: at Survival time 


No. of (mth, mean -- 


Treatment và cases s.e.m.) 
MEA* 39-1 9/23 257-457 
MEA with chemotherapyt 25-0 2/8 18:8 4- 7.] 
MEA with chemotharapy — 55:6 5/9 26-7 4- 6-3 


rlus maintenance therapy? 


* Left suprarenal to inferior mesenteric venous shunt with 
'" concomitant right adrenalectomy and bilateral 
oophorectomy. 

t Mitomycin C 0-8-1:0 mg/kg administered at the time of 
the operation or soon afterwards. 

+ Cyclophosphamide 100 mg/d per os for 3 months, 
dromostanolone propionate 100 mg/d every other week. 


Table IV: PREOPERATIVE 17-OXOSTEROID 
EXCRETION LEVELS IN URINE RELATED TO 
RESPONSE TO ENDOCRINE ABLATION 


Response to No. of 17-Oxosteroid excretion 
operation Cases (mg/d, mean is.e.m,) 
Effective 22 5-6 3- 1:0 
Intermediate 12 5-2--07 
IneTective 25 44305 


mean postoperative survival of the patients with an 
Objective response, those with an intermediate 
response and the failures was 35-8, 26:5 and 8-8 
months respectively. There was a significant difference 
between the responders and the failures (P « 0-01), and 
between the intermediate group and the failures 
(0-01 « P«0-05). However, no significant difference 
was present between the responders and the inter- 
mediate group (Table II). 

Some clinical features which seem to have a prog- 
nostic significance have been evaluated. There was a 
significant difference in the response rate and the mean 
survival after operation between the pre- and post- 
menopausal patients, as indicated in Table H. How- 
ever, there was no difference in the survival of the 
responders related to menopausal status. Therefore, 
although the numbers are small the postmenopausal 
patients who responded to treatment could be 
expected to survive for as long as younger patients. 

Patients in the third or fourth decade had a better 
response (52:0 per cent, 13/25) than older ones (20 
per cent, 3/15), although the mean survival after 
operation did not differ significantly between the age 
groups. The patients with an interval of over 2 years 
between the primary treatment and the ablation 
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therapy responded (37-5 per cent, 6/16) in a similar 
way to those with an interval of under 2 years (41-7 
per cent, 10/24), but the mean survival of 38-7+ 2-1 
months in the former group was significantly different 
from that (18:8 4-9 months) in the latter group 
(P « 0-01). 

A better response was obtained in the patients with 
bone metastases (80 per cent, 8/10) than in those with 
soft tissue (21-4 per cent, 3/14) or pulmonary meta- 
tases (28:6 per cent, 4/14), but there were no significant 
differences in the survival for these three main sites of 
metastases. However, the patients with liver meta- 
stases survived for a significantly shorter period than 
the patients with other metastases. This study includes 
10 patients in whom the cancer became so widespread 
that a pre-terminal stage was reached or disabling 
symptoms appeared in the vital organs. Only one of 
these cases responded to the procedure, and thus 


when these cases are excluded the response rate 


becomes as high as 50 per cent in all the patients 
treated. 

Some of the patients submitted to the shunt opera- 
tion received chemotherapeutic agents. Mitomycin C 
0-8-1-0 mg/kg (40-60 mg) was administered at the 
time of operation or soon afterwards. No statistically 
different effect was obtained in the response rate or 
postoperative survival time by adding chemotherapy to 
the treatment (Table HI). When long term maintenance 
therapy with cyclophosphamide and dromostanolone 
propionate was added to the initial chemotherapy, the 
response rate increased, and all the survivors at the 
time of the review belonged to this group. 

The urinary 17-oxosteroid excretion levels were 
measured to assess whether they could be used to 
predict the subsequent response to endocrine ablation. 
The mean preoperative excretion values ( + s.e.) in the 
patients with a positive response, those with an inter- 
mediate response and the failures were 5-6+ 1-0, 
5:207 and 440-5 mg/d respectively. The differ- 
ence between the groups was not significant (Table IV). 

Patency of the venous shunt was checked at 
autopsy in 12 patients, of whom 11 had a patent 
anastomosis from 4 months to over 5 years after the 
operation (Fig. 1). 


Discussion 

The anastomosis between the left suprarenal vein 
and a branch of the inferior mesenteric vein can be 
carried out with reasonable safety by most general 
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surgeons who are familiar with the techniques of 
vascular surgery. The patency of the anastomosis was 
maintained for 4 months to 5 years following the pro- 
cedure in 11 of 12 cases who were examined at post- 
mortem (Fig. 1). The fact that replacement therapy 
with corticoids is not needed offers advantages of 
economy as well as avoiding the risk of adrenal 
insufficiency or androgenicity. Moreover, retaining 
the adrenal gland may preserve the host resistance to 
the malignancy or to the chemotherapeutic agents 
widely used following major endocrine ablation 
therapy (Inokuchi and Ikejiri, 1966; Nomura et al., 
1971). 

With the present procedure the response rate 
obtained was 40 per cent and the mean survival time 
was 24-5 337 months, which are similar to those 
reported after total adrenalectomy (MacDonald, 
1962; Dao et al., 1965; Delarue et al., 1967; Yonemoto 
et al., 1967; Barlow and Meggitt, 1968; Harris and 
Spratt, 1969; Horsley et al., 1971). The mean survival 
time after the procedure in the objective responders 
was 35:8 months, which is also comparable to that 
reported previously, e.g. 24-2 months by MacDonald 
(1962), 28:8 months by Yonemoto et al. (1967) and 
36:3 months by Barlow and Meggitt (1968). 

The results of the type of major endocrine ablation 
described here are similar to those reported in total 
adrenalectomized patients for some prognostic factors 
such as menopausal status or age of the patients, 
disease-free interval and main sites of metastases 
(Delarue et al., 1967; Barlow and Meggitt, 1968; 
Harris and Spratt, 1969; Horsley et al, 1971; 
Schmidt et al., 1971; Wilson et al., 1971). 

We consider that the liver metastases in breast 
cancer constitute a contradication to left supra- 
renal to inferior mesenteric venous shunt or other 
adrenoportal shunt procedure. The concentration of 
oestrogens flowing from the left adrenal vein into the 
liver is higher after the procedure. Thus, any oestrogen- 
dependent growth of liver metastases would be 
accelerated. The patients with distinct liver metastases 
were, therefore, submitted to bilateral adrenalec- 
tomy in combination with intra-arterial infusion of 


Mitomycin C. Almost one-third of the patients 
responded well to the procedure as exemplified by e 
deceleration of growth of liver metastases. However, 
prolongation of survival of the patients was 19t 
obtained (Table I). 

The use of chemotherapeutic agents such 4s 
5-fluorouracil, cyclophosphamide or Mitomycin © in 
adrenalectomized or oophorectomized patients reswts 
in an elevation of the objective response rate of “he 
ablation surgery (Horsley et al., 1971; van Dyk aad 
Falkson, 1971; Wilson et al., 1971). The usefulness of 
the combined procedure (endocrine ablation plus 
chemotherapy) has been reported in the DMB4- 
induced rat mammary tumour (Nomura et al., 1971). 

In the present study the use of chemotherapy alone 
in the immediate period after the ablative surgery did 
not affect the response rate or the postopera ve 
survival of the patients. However, the additiom of 
androgens to long term maintenance therapy with 
anti-cancer agents resulted in an increase in the 
response rate (Table III). The stress of postopera ve 
chemotherapy is tolerated better in patients subjeated 
to the present procedure than in adrenalectommed 
patients, because of preservation of the host resistance 
by the retained adrenal gland, as reported previowsly 
(Nomura et al., 1971). 

If solitary metastatic deposits in the soft tissues or 
in any other resectable position were found wit-out 
other obvious distant metastases, the removal of sach 
lesions together with ablative surgery would prolong 
the postoperative survival time. 

The most important and yet unattained goal of 
endocrine ablation therapy is the selection of the 
patients most suitable for treatment, with she 
omission of unresponsive cases to avoid unnecessary 
and even hazardous operations. There was no 
significant difference in the urinary 17-oxostemoid 
excretion between the responders and the failure in 
the present investigation, unlike in the series repomted 
by Kumaoka et al. (1968). Thus, in our hands no 
correlation was possible between the preopera ve 
urinary levels of 17-oxosteroids and response tc the 
ablative surgery. However, there is a strong possiblity 
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that hormone responsiveness of the metastatic tumour 
expressed as the oestrogen-binding capacity or con- 
centration of oestrogen receptor may have a good 
correlation with the response to endocrine ablation 
therapy (Nomura et al., 1974). 
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Bacteriological survey of acute appendicitis 


in children 
J. LARI, D. KIRK AND R. HOWDEN* 


SUMMARY 

A bacteriological study of 110 emergency appendicec- 
tomies is reported. In two-thirds of these the appendix 
was inflamed or gangrenous, and in 45 cases positive 
cultures were obtained from swabs taken at operation. 
Bacteroides were found frequently in these swabs and 
also in those taken from wound infections. Although 
this study is too small to draw any definite conclusions, 
it is felt that bacteroides should be considered an 
important pathogen in appendicitis and should be taken 
into account in the few ill patients where antibiotic 
treatment is contemplated. It was also noted that swabs 
taken from the surface of the appendix itself were more 
often positive than those from the peritoneal cavity, 
and this difference appears to be significant. 


Acute appendicitis, the commonest surgical 
emergency in childhood, runs an uncomplicated 
course in most cases. However, even with the benefits 
of improved anaesthesia, a greater use of intravenous 
fluids where necessary and the availability of anti- 
biotics, too many patients develop complications, and 
the death rate, particularly in the very young, is far 
from negligible (Leading Article, 1970). Recently, 
attention has been drawn to the importance of 
anaerobic organisms, notably Bacteroides species, in 
the development of complications of surgical con- 
ditions (Nobles, 1973). When improved methods of 
culturing these organisms (Watt, 1973) were intro- 
duced into the laboratory of the Sheffield Children's 
Hospital, it became clear that Bacteroides was 
commonly found in the bacterial flora of acute 
appendicitis, especially in cultures from children who 
developed complications. A prospective survey of the 
cases of appendicitis treated during a 6-month period 
was undertaken to assess the importance of Bacteroides 
in this condition. 


Patients and methods 

All the children on whom emergency appendicec- 
tomy was performed in the Sheffield Children's 
Hospital during a 6-month period were included. 
Thus, a proportion were children from whom a 
normal appendix was removed. 

At operation swabs were taken for culture as 
follows: from the abdomen immediately after opening 
the peritoneum (the peritoneal swab), from the length 
of the appendix at the earliest possible stage and 
before its removal from the caecum (the appendix 
swab) and from the wound after closure of the 
peritoneum (the closure swab). 

The state of the appendix was noted, i.e. normal, 
inflamed or gangrenous; where there was local or 


generalized peritonitis or an abscess this was & 
noted. Tae use of antibiotics was left to indivi 
clinical jedgement ; usually a combination of penic 
and gentamicin was used. 

Postoperatively, complications were noted . 
where relevant, swabs taken for culture. The durat: 
of stay ir hospital was also recorded. 




























Swabs 
The swabs sent to the laboratory in Amies's trans 
medium :Difco) were used to make a Gram film = 
to inoculate two Columbia blood-agar plates, one 
MacConkey’s agar and a reinforced clostridial mec 
broth (Lab-M, Salford). One blood-agar plate, : 
MacConkey’s plate and the broth were incub 
aerobically at 37°C, The second blood-agar p 
was incabated anaerobically with added ca: 
dioxide et 37 °C (Collee et al., 1972). The broth * 
subcultured as for the swab after 2 days” incubatic 
Aerobic bacteria were identified according 
Cowan end Steel (1965). Suspected anaerobes * 
identified by morphology, Gram reaction, tolera 
to oxygen and antibiotic susceptibiity patie 
(Sutter aad Finegold, 1971). 
Sensitivity testing of the aerobic Gram-nega. 
bacilli and the faecal streptococci was on i. 
sensitivity agar (Oxoid); all other isolates were teed 
on this medium supplemented with 8 per cent bc 
blood and 0-5 per cent blood lysate. 








Table I: DIAGNOSIS IN THE CHILDREN STUDIE. z | 
Final diagnosis: Acute appendicitis . of ea "H 





Inflamed Sr 
Gangrenous 25 
Mesenteric adenitis 260 
Twisted ovarian cyst 2 
Primary peritonitis 2 
Septicaemia (Escherichia i 
coli) 
No definite diagnosis 9 


Fotal 110 


Results 
One hundred and ten children aged 24-14 years 
emergency appendicectomy between September | 
and Apri: 1974 (Table I). Of the children with app: 
citis, 15 Ead local peritonitis, 8 generalized peritor 
and there were 4 appendix abscesses. There wer 
deaths. However, 2 children were dangerously ill, 
nearly dying during or shortly after a second oper: 













eee 
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Table H: CASES IN WHICH POSITIVE CULTURES 
WERE OBTAINED FROM OPERATION SWABS 


No. with 


Appendix No. of cases positive swabs 
Normal 34 8 
Inflamed 5i 14 
Gangrenous 25 23 





Total 110 45 


Table III: ORGANISMS CULTURED FROM 
OPERATIVE SWABS AND POSTOPERATIVE 
INFECTIONS 





Appendix Closure Postoperative 

swab swab swab 

Organism (39) (43) (20) 
E. coli 26 26 13 
B. fragilis 21 18 15 
Anaerobic streptococci 22 18 6 
Aerobic streptococci 14 16 9 
Miscellaneous * 13 11 5 
Total 96 89 48 





* Bacteroides spp. Streptococcus pneumoniae, Pseudomonas 
pyocyanea, Clostridium welchii, Streptococcus faecalis, 
Bacteroides carrodens, lactobacilli and anaerobic 
corynebacteria. 

Numbers in parentheses represent the number of positive 
swabs in each group. 


Table IV: RELATIONSHIP OF OPERATIVE SWAB 
CULTURE TO SUBSEQUENT COMPLICATIONS 


Appendix 
Normal Inflamed Gangrenous 
+ve -ve -bye ve +ve —ve 
swab swab swab swab swab swab 
Complication (8 (6) (14) (37) Q3) (Q) 
Wound infection 2 3 3 1 11 0 
Prolonged drainage 0 0 ] 0 8 0 
Others ł iU 1 1 4 0 
Average stay in 12 8 8 8 15 4} 


hospital (d) 





--ve, Positive; —ve, negative. 
Numbers in parentheses represent the number of patients in 
each group. 


Table V: COMPARISONS OF CULTURES FROM 
SWABS TAKEN AT OPERATION WITH THOSE 
FROM INFECTIONS IN 15 CHILDREN TREATED 
WITH ANTIBIOTICS 





Swab 
Organism Operative Postoperative 

E. coli 9 4 
B. fragilis 7 9 
Anaerobic streptococci 10 2 
Aerobic streptococci 5 6 
Miscellaneous 3 4 

Total 34 25 


to deal with intra-abdominal sepsis. One developed 
Gram-negative bacteraemic shock, and the other had 
a respiratory arrest. A third child required a second 
operation during a prolonged illness in which she 
developed intestinal obstruction, again due to intra- 
abdominal sepsis. 


Culture of operative swabs 


Positive cultures were obtained from swabs from 45 
children (Table II). In 11 cases althcugh the appendix 
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was inflamed or gangrenous, and the appendix and 
closure swabs each produced a typical mixed growth 
of organisms (see below), the peritoneal swab was 
sterile, although in 8 of these cases there were signs of 
peritonitis at operation and in 9 cases a wound 
infection or other significant infective complication 
occurred subsequently. 

The total numbers of each species grown from the 
operative swabs are listed in Table III. In view of the 
discrepancy already described and for the reasons 
given in the Discussion, peritoneal swab results have 
been excluded. In 8 of the children growth of a single 
organism was obtained in one swab only, 2 from the 
surface of the appendix and 6 from the wound closure 
swab. The remaining 37 cases produced a mixed 
growth. In all but one of these patients the appendix 
was diseased. 

The subsequent progress of the children relevant to 
the bacteriological findings is summarized in Table IV. 
Some wound infections occurred after the patient was 
discharged or transferred to another hospital, and 
swabs were not always cultured. However, full 
investigations as outlined in the Methods section 
were obtained from 20 of the children who developed 
wound infection. The organisms cultured from wound 
infections are included in Table HI, 


Use of antibiotics 
Seventeen children were treated with antibiotics 
(penicillin and gentamicin). Sixteen cases had acute 
appendicitis, all of whom had positive cultures from 
operative swabs, and significant postoperative sepsis. 
Table V shows comparisons of the bacterial flora at 
the time of operation with the postoperative infections 
in 15 children who had antibiotic treatment. 

Table VI shows the antibiotic sensitivity of the main 
organisms cultured in this series. 
Discussion 
Wound infections and other septic complications 
Of the 36 children who developed septic complications, 
20 had wound infections alone, 9 had prolonged sepsis 
associated with drain sites, and 7 developed other 
septic complications (some of these children also had 
wound infections). Table IV emphasizes the impor- 
tance of positive bacteriology in relationship to later 
complications, and it is of interest that children with 
an inflamed appendix but negative bacteriology as a 
group did better than any other. 


Operative swabs 

In 11 of the 45 cases from whom operative swabs 
produced positive cultures the initial peritoneal swab 
was negative, although the appendix and closure swabs 
produced typical mixed growths of organisms. In 
many of these cases, peritonitis was observed at 
operation, This finding is a practical demonstration of 
the ability of the peritoneum to deal with infecting 
micro-organisms (Morson, 1966). It also suggests that 
where a swab is taken at appendicectomy, it will be of 
most value if taken from the appendix itself, rather 
than from the peritoneal cavity, otherwise important 
bacteriological information may be missed. 








Bacteriology of acute appendici- 


Table VI: ANTIBIOTIC SENSITIVITY PATTERNS OF ORGANISMS CULTURED 





Antibiotic B 
Organism Penicilin Ampicilin Kanamycin Gentamicin Septrin Chloramphenicol Erythromycin Clindamsyeis. 
E. coli NT 25 85 100 95 100 NT NT © 
B. fragilis 0 0 0 0 100 100 100 100 
Anaerobic 100 100 NT 0 25* 100 100 100 
streptococci 
Aerobic 100 100 NT > 60 * 100 100 100 
streptococci etl 


NT, Not tested, as usually resistant. 





* If resistant to sulphonamides and also had reduced zone against Co-trimoxazole, reported as resistant, 


Positive cultures from operative swabs were 
obtained in all but 2 of the cases of gangrenous 
appendicitis and in one-third of those where the 
organ was inflamed. Using the refined methods of 
culture outlined above, anaerobic organisms (especially 
Bacteroides fragilis) were found to be very common 
contributors to the mixed growth typically found in 
appendicitis (Table III). 

Does the improved anaerobic technique lead to the 
growth of organisms that are of no significance in vivo ? 
Bacteroides are well recognized as commensal 
organisms within the intestinal tract (Moore et al., 
1969) and as pathogens in an increasing number of 
conditions (Finegold and Rosenblatt, 1973; Nobles, 
1973; Okubadejo et al., 1973). As long ago as 1898 it 
was suggested that Bacteroides fragilis was the 
commonest organism in appendicitis (Veillin and 
Zuber, 1898), but its pathogenic role is still not fully 
understood. The present series is too small to draw 
any but tentative conclusions. It is noticeable that 
bacteroides appear to be more common in cultures 
from wound infection compared with operative 
cultures. In some cases Escherichia coli grown at the 
time of operation disappeared, but bacteroides 
persisted or even appeared. If these differences were 
shown in subsequent larger series, they would confirm 
the importance of bacteroides as a pathogen in 
appendicitis. Although wound infections are of some 
importance, one's main concern is with children who 
become seriously ill or die. Fortunately, they are very 
much the exception, but it should be noted that in the 
3 cases in this series bacteroides was a prominent 
part of the bacteriology. 


Use of antibiotics 

The cultures from the wound swabs in children treated 
with antibiotics usually yielded fewer organisms, and, 
as can be seen from Table V, the proportion of these 
organisms changed (the number of E. coli decreasing 
and B. fragilis increasing). Again, the numbers are 
small and their significance cannot be assessed, but if 
confirmed in other studies it would indicate that when 
antibiotic therapy is contemplated in cases of appendi- 
citis, the likely presence of bacteroides should be 
borne in mind in choosing the agent. Bacteroides are 
sensitive to erythromycin, clindamycin and chloram- 
phenicol (Mackenzie and Litton, 1974). Earlier 
reports of sensitivity to tetracycline have not been 
substantiated, and because of its effects on teeth and 
bone this antibiotic is not usually tested in the 
Children's Hospital, Sheffield. It is noteworthy from 





Table VI that chloramphenicol is the single antibio 
which is 100 per cent effective against all the m 
organisms cultured (although not some of the misc 
laneous group in Table ID. The disadvantages of ¢ 
agent-—the risk of aplastic anaemia and the danger = 
transfer of resistance to salmonella organise 
(Weinstein, 1965)—are well known. 2 
Erythromycin and clindamycin would need to ~~ 
used in combination with another agent (such 
gentamicin) to provide cover against the comp) 
range of organisms found in appendicitis. Clin 
mycin is the most effective antibiotic against bacter 
oides (Leigh, 1974), but is not, as yet, available in $ 
country for parenteral use, and for this purp 
would have to be replaced by the less potent lin: 
mycin. However, it is hoped that it will soon becors 
available, and perhaps then, in the few cases 
appendicitis where antibiotic treatment is contes 
plated, it should be the drug of choice agas 
anaerobic organisms, although it is disquieting to nct 
a recent preliminary report of a high incidence = 
pseudomembranous colitis occurring in patier 
treated with lincomycin in combination with bros 
spectrum antibiotics (Crapp et al, 1975). If this 
confirmed, in the absence of a further antibio 
becoming available the position of chloramphen: 
in the treatment of the severely ill child with apper 
citis may have to be reconsidered, despite the kno 
dangers of this drug. Although the present study wa 
carried out over a 6-month period, only 110 childrs 
were studied and the numbers are too few to draw aa 
conclusion. A much larger study needs to be carr 
out and even a multicentre study conducted bet: 
the correct use of antibiotics can be decided. | 
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Wound infection in a children’s hospital 
CAROLINE M. DOIG AND A. W. WILKINSON* 


SUMMARY 

The operation wounds of 20 per cent of the children 
operated on in one surgical unit of a children’s hospital 
became infected. Infection was commonest in the newly 
born operated on as emergencies, 50 per cent of whose 
wounds became infected. No connection was found 
between infection and nasal carriage of staphylococci. 
A possible source of infection in the young may be the 
umbilicus. 


Very little has been written about wound infection in 
children's hospitals. When children have been in- 
cluded in series of adults the rate of infection has 
usually been low. During 1973 the surgical wounds 
of all the children operated on in the Professorial 
Surgical Unit of The Hospital for Sick Children, 
Great Ormond Street, London, were studied to find 
out what the rate of infection was in a children's 
hospital and to ascertain the importance of factors 
already known to influence wound infection in adults. 


Methods 

For the purpose of this study infection of a wound was 
defined as the presence of pus in a wound. Trivial 
infection was defined as a small amount of pus with 
no morbidity, for example, a stitch abscess. Severe 
wound infection was defined as a large amount of pus 
with morbidity. All the wounds were inspected and 
swabbed by one of the authors (C. M. D.) at least 
twice weekly and whenever infection was noted by 
the nursing staff. 

Altemeier (1966) suggested that operations should 
be divided into three groups: (a) clean without con- 
tamination; (5) potentially contaminated where the 
stomach or bowel is opened but contents do not 
escape; (c) contaminated when intestinal contents are 
spilled. In the present study herniotomy, orchidopexy, 
repair of oesophageal atresia with fistula and dia- 
phragmatic herniation were included in the clean 
group, while the potentially contaminated group 
included appendicectomy (without drainage) and neo- 
natal duodenal and small bowel obstructions. The 
contaminated wounds included those made for the 
drainage of abscesses and patients in whom infection 
was inevitable, for example, because of a colostomy 
being made or closed. 

The results were analysed by standard r-test, and, 
where applicable, 7? test was used. 


Results 

In 277 (60 per cent) of 459 patients who were admitted 
329 incisions were made, and 69 (21 per cent) of these 
wounds became infected. The remaining 182 (40 per 
cent) patients did not require operative treatment and 


Table I: EFFECT OF TYPE OF OPERATION ON 
INFECTION RATES 
















Potentially 
con- Con- Att 
Clean — taminated taminated Total 
No. % No. % No. € No. > 
Number of 199 50 80 329 
incisions 
Number of 16 79 14 28 à 39 4$ 7 69 
infected 
incisions 
Number with 7 3-5 8 16 30 3° 45 1% 
major 
infection " E 


Table II: EFFECT OF AGE, DURATION OF 
OPERATION, LENGTH OF WOUND, SITE. OF 
WOUND XND PRESENCE OF DRAINAGE ON 
INFECTION RATES 








Clean and 
Infected issu Infec: 
No. of .WOUnds  taminated "Our 
wounds No. "4 wounds No. 
Age 
0-1 mth 65 25 384 38 1G 26 
1 mth-1 yr $4 13 241 30 5 1 
1-5 yr 73 14 191 55 
5 yr and ever 137 17 124 126 
Duration 
Less than à h 133 21 158 112 
4-15 h 115 26 22:6 96 
2 h or more Ri 22 270 41 
Length of weund 
0-5 cm 113 16 14-4 98 
5-10 cm 152 35 23-0 115 
10 cm or more 64 18 281 36 
Site of wouud 
Head and neck 54 14 259 47 
Limbs 24 6 250 21 
Thorax 16 2 125 14 
Upper abdomen 81 30 37.0 36 
and grcin 
Drainage 
Present 38 19 50-0 14 i 
Absent 291 SO 1732 235 29 





were included only to assess the total nasal carri 
rate. Six children died, 5 of whom were neonati 
giving a neonatal mortality of almost 10 per cent, ar 
although the operative mortality was less than 2 f 
cent, infection was a contributing factor in 3 patier: 
In this series severe infection occurred in 45 wouna 
(13-6 per cent) and accounted for 65 per cent of zi 
the infections. In the 199 clean wounds 16 (7.9 per 
cent) became infected and in 7 of these (3-5 per cer 


*' The Hospital for Sick Children, Great Ormond Str 

London, and Institute of Child Health, University of Lon 
Present adéress of C. M. Doig: Department of Surgese > 
University cf Manchester, St Mary's Hospital, Manchester. ^ 





Caroline M. Doig and A. W. Wilkinson 


Table Uf: COMPARISON OF AGE AND TYPE OF OPERATION 








Neonates 6 mth-1 yr 1-5 yr $ yr and over 
Type of operation No. € “infected No. 4 “infected Mo, ^"; % infected No. % *^infected 
Clean 27 4i 18-5 25 46 16 40 54 25 107 77 55 
Potentially contaminated 11 17 45 5 9 20 15 21 33 19 13 16 
Contaminated 27 42 39:5 24 45 33 18 25 44 11 10 73 
Total 65 $4 73 137 





Table IV: EFFECT OF PREOPERATIVE 
ANTIBIOTICS ON WOUND INFECTION 
Antibiotic given Antibiotic not given 


No. n. No. a 
Number of wounds 28 2301 
Number of infected 12 42:8 37 18-9 
wounds 
Number of con- 24 56 
taminated wounds 
Number of infected 12 50 27 48-2 


wounds in con- 
taminated group 


Table V: EFFECT OF LENGTH OF PREOPERATIVE 
STAY AND TYPE OF ADMISSION ON WOUND 
INFECTION 


No. of | 

clean and 
Infected. P eee Infected 
No, of wounds taminated wounds 
wounds No. ^ wounds No. 54 


Preoperative stay 


Under a week 285 48 168 232 23 99 

Over a week 44 21 477 17 T3102 
Type of admission 

Emergency 39 22 373 30 7 233 

Elective 270 47 174 219 23 105 


Table VI: SURGEON PERFORMING OPERATION 


Surgeon No. No. infected °% infected 
Consultant 178 38 21:3 
Registrar 120 24 20-0 
Others 31 7 23.8 


Table VII: INFECTING ORGANISMS 


£ 


Organisms cultured No. of cultures 7; of infected wounds 


Staph. aureus 21 30-4 
E, coli 18 39.1 
Pseudomonas 9 
Others il 
None cultured 20 28-9 


Some wounds grew more than one organism. 


Table VIII: EFFECT OF AGE ON NASAL CARRIAGE 
FOR ALL ADMISSIONS 


^4 with 
No. with ?45 with resistant 
staphy- staphy- organisms 
No. lococcal — locoecal (of total 
Age admitted carriage carriage staphylococco* 
0—1 mth 51 6 11-7 83 (5) 
1 mth-1 yr 50 6 12 83 (5) 
1-5 yr 151 28 18:5 75 (1) 
5 yr and over 207 73 35.2 75:3 (55) 
Total 459 113 24-6 76-1 (86) 


* Figures in parentheses are actual numbers of patients. 
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the infection was severe (Table I). Because there was 
no obvious reason for the infection in these clean 
wounds and those in the potentially contaminated 
group both groups were studied to determine the 
factors of importance in wound infection. The total 
incidence of infection in the clean and potentially 
contaminated groups was 12 per cent. 

Fifty-one neonates were admitted to the unit in 
1973 (11 per cent of all admissions) in whom 65 inci- 
sions were made of which 38 per cent became infected 
(Table II). More than 50 per cent of all the wounds in 
neonates were in the clean and potentially contamin- 
ated groups and 26 per cent became infected (P< 0-1). 

Of the whole series, 19 per cent of the wounds were 
in neonates and 42 per cent were in children over 5 
years. There were equal numbers of clean and con- 
taminated wounds in neonates but a preponderance 
of clean wounds in children over 5 years (77 per cent) 
(Table HI). In the neonatal group 18:5 per cent of the 
clean wounds became infected as compared with 
just over a third of that number in the older children, 
although 72 per cent of contaminated wounds became 
infected in the older children compared with 55 per 
cent in the neonates. Almost 30 per cent of the clean 
and potentially contaminated wounds became infected 
after operations lasting a couple of hours. There were 
more long wounds (49 per cent) in neonates, of which 
31 per cent became infected, than in the older children 
of whom only 9 per cent had long incisions, 27 per 
cent of which became infected. The infection rate of 
wounds in the lower abdomen was low (11 per cent), 
which is perhaps a reflection of the large numbers of 
hernias and orchidopexies included. When closure of 
colostomies and similar operations were excluded 
from the upper abdominal incisions, the infection rate 
was still 30 per cent (P « 0:1). In the neonates 40 per 
cent of the clean and potentially contaminated wounds 
in the upper abdomen became infected. Sixty per cent 
of the wounds in neonates were in the upper abdomen 
but only 37 per cent in older children. In neonates both 
upper and lower incisions in the abdomen had a 30 
per cent infection rate. Upper abdominal wounds in 
older children were infected slightly less than three 
times more often than lower abdominal wounds. 

Infection was common in drained wounds (50 per 
cent), but when contaminated wounds were excluded 
the trend was reversed and infection occurred twice 
as often in the undrained wounds; this difference was 
not statistically significant. 


Preoperative antibiotics and resuscitation 
When antibiotics were given, either for bowel pre- 
paration or because of upper respiratory tract 






Wound infection in a children’s hospi 


Table IX: EFFECT OF STAPHYLOCOCCAL CARRIAGE ON WOUND INFECTION 


Nasal carriage No. of No. with 
of operated children patients infection 
Staphylococci cultured 73 14 
Sensitive staphylococci 18 3 
Staphylococci resistant to 55 1t 
penicillin - other 
antibiotics 
Staphylococci not 161 32 
cultured 
Nasal swabs not taken 43 12 


* Figures in parentheses are actual numbers of patients. 


infection, the incidence of infection was twice as much 
as when antibiotics were not given. However, in the 
contaminated group, in which antibiotics were most 
frequently used, there was no difference in the rates of 
infection whether antibiotics were given or not (Table 
IV). Only 37 children required preoperative resusci- 
tation or blood transfusion and this did not signifi- 
cantly affect the incidence of later infection. 


Preoperative stay 

In the non-contaminated groups infection was four 
times as common when a patient had to wait in 
hospital for more than a week prior to operation 
(P « 0:1). Infection was twice as common after emer- 
gency surgery as after elective procedures for which 
there had been adequate preparation (Table V) 
(P «0-1). The infection rates were not related to the 
experience of the surgeon (Table VI). 


Infecting organisms 

Staphylococcus aureus, either alone or with Escherichia 
coli, was grown from 30 per cent of all the infected 
wounds, giving an overall staphylococcal wound in- 
fection rate of 6 per cent. Organisms were not grown 
in 20 cultures despite the presence of pus (Table VII). 
Seventy-eight per cent of the infections occurred within 
1 week of operation and two-thirds of these were 
severe. 


Nasal carriage 

Pyogenic staphylococci were grown from nasal swabs 
of 24 per cent of the children (Table VHI). Two-thirds 
of these were resistant to at least penicillin. The 
carriage rate of staphylococci in the nose increased 
with age, end this has been reported before (Kycroft 
and Williams, 1960; Miller et al, 1962). Amongst 
children who were operated on the difference between 
infection rates in staphylococcal nasal carriers and 
non-carriers (19 per cent) was not significant (Table 
I X). As the percentage of nasal carriers rose with age 
the incidence of infection fell (Fig. 1) (P « 0-1). Nasal 
swabs were not taken within 24 hours of admission 
in 30 per cent of the patients. In 63 per cent of 184 
patients admitted more than once the previous nasal 
— carrier state was unknown. In 45 children two or more 
swabs were taken, and more resistant staphylococci 
were acquired in only 20 per cent. 









% with $e with e 
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27-9 11-6 (5) 162 a 
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Fig. 1. Effect of age and nasal carriage of staphyiococci on 
infection rates in operated cases. 


Discussion 
The overall infection rate of 20 per cent in the prese 
series is more than double that given ‘or gener: 
hospitals in this country by the Public Heaith Labor 
tory Service in 1960. This is largely due to the hz 
incidence of infection in neonates of almost 50 p 
cent. 
Within 24 hours of birth staphylococci can be eur 
tured from the nose and the umbilical stump, à 
staphylococcal nasal carriage increases with age 
although the proportion of resistant organisms : 
mains the same. Absence of organisms in the nose 
does not exclude bacterial carriage in other sr 
(Polakoff et al., 1967). 
Williams et al. (1962) suggested that there was 
close correlation between thenasal carriage ef staphyie 
cocci and wound infection caused by any organism 
but in particular that due to Staphylococcus aurei 
In the present series there was no significant differenc: 
in infection rates in staphylococcal carriers and nc 
carriers, which confirms previous work in adults (Do. 
1971). Moreover, the incidence of wound infecti 
falls as the child grows older despite a rise in nase 
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carriage. The difference in staphylococcal wound 
infection rates between carriers and non-carriers was 
not significant. 

The neonatal group with the highest infection rate 
is weighted heavily with an increased percentage of 
long wounds and upper abdominal wounds. There 
were more clean wounds in the older child and the 
groups are not comparable. 

In babies infection was common in upper abdominal 
wounds made in operations of long duration. The 
nearest reservoir of bacteria in these cases is the 
umbilicus. Plueckhahn (1961) showed that the highest 
numbers of staphylococci were cultured from the 
umbilicus in the first 2 weeks of life. Routine umbilical 
swabs were not taken in this study. 

In adults (Rountree et al., 1960; National Research 
Council, 1964; Altemeier, 1966) the length of the 
incision and the presence of drainage have little 
bearing on the occurrence of wound infections. How- 
ever, the duration of time a wound is open to the air 
in the operating theatre and the length of stay in 
hospital before operation do play a significant part 
in the occurrence of infection. Although there is a 
clinical impression that prolonged and rough handling 
of tissue is related to the occurrence of infection, this 
cannot be measured and certainly the figures for 
various surgeons show no difference in infection rates. 
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The haematological hazards of autotransfusion" 


RICHARD M. STILLMAN, WALENTY W. WREZLEWICZ, 
BOGUSLAW STANCZEWSKI, LIBERATO CHAPA, MICHAEL J. FOX 


AND PHILIP N. SAWYER? 


SUMMARY 

Fourteen heparinized dogs were autotransfused from 
L5 to 6 times their calculated blood volume. Five 
animals retransfused 12 litres from an intraperitoneal 
bleed had marked decreases in all cellular elements, 
haematuria and a large (82 per cent) drop in fibrinogen. 
All these animals died within 12 hours and post-mortem 
examination revealed evidence of disseminated intra- 
vascular. coagulopathy. The dogs in which a smaller 
volume (3-6 litres) was recycled showed similiar, but 
less devastating, changes. Haematocrit and platelet 
count dropped by a half and fibrinogen by 20 per cent. 
A leucocytosis of about 30 000|mn? occurred within 
24 hours. Autotransfusion of salvaged blood which was 
not allowed extravascular tissue contact significantly 
lessened these adverse effeets. 

We conclude that the risk of cellular destruction and 
defibrination in large volume intra-operative auto- 
transfusion is significant amd must be weighed against 
its potential benefits in each case, and that red cell and 
platelet damage results primarily from extravascular 
tissue contact and is therefere unavoidable. 


Berore the discovery of the ABO blood groups and 
the ability to preserve human blood, transfusion of 
autologous blood had been applied sporadically, 
especially in patients with major trauma. Within the 
past 8 years interest in autotransfusion has reawakened. 
This has been prompted in part by shortages of banked 
blood as well as increasing frequency of infectious and 
allergic complications of the use of homologous blood. 
In 1970 Kiebanoff reported his experience with a 
disposable unit for intra-operative autotransfusion. 
Since that date, numerous reports have described the 
benefits of the procedure, while at the same time there 
have been warnings about its complications. Massive 
intra-operative autologous blood transfusion in 
severely injured patients has been associated with a 
high mortality, usually approaching 50 per cent 
(Rakower et al, 1973; Duncan et al., 1974). Rein- 
fusion of smaller amounts of blood in elective cases 
has, as expected, been associated with less risk 
(Brenner et al., 1973). Apparently, deaths in the high 
risk group are due to a variety of factors including 
the type of the disease and the emergency nature of 
the surgery; however, each of these studies reports a 
significant incidence of defibrination or clinically 
evident disseminated intravascular coagulopathy, 
presumably secondary to the autotransfusion. Hence, 
along with the enthusiasm over what may have 
appeared superficially to 5e the ideal blood replace- 
ment goes significant scepticism (Rakower and 








Worth, 1973; Brenner, 1974). Serious questions h 
been raised concerning destruction of red cek 
platelets and fibrinogen. The effects of visce 
contact and blood-air interfaces are not well under — 
As the application of intra-operative autotrar*- - 
fusion increases, these unanswered questions conc 
ing its dangers become more pressing. Exten: 
laboratory investigations into aetiology along w: 
attempts to localize and correct the problems æ 
badly needed. Although patients having even moderz 
volumes autotransfused show significant loss 
cellular elements and coagulation factors, studies s 
canine models to date have ostensibly demonstra‘ 
little or no haematological damage (Klebanoff et a 
1970; Symbas, 1972; Bennett et al., 1973X. In spite : 
this apparent discrepancy, we set out to create 
canine model reproducing the adverse effects 
autotransfusion in order to attempt to localize © 
destructive influence. While many published expe: 
ments have employed only small volumes of aut: 
transfusion, we decided to use salvaged bleod volurs 
ranging from 3 to 6 litres, representing values fr 
1-5 to 6 times the total canine intravascular volur 
and corresponding to 10-40 litres in the human. : 
this way we have simulated the effect of massive a | 
transfusion used in the high risk human applicatioe:- 
of the procedure. i 



















Materials and methods | 

Fourteen adult mongrel dogs weighing 20-24 kg wess. 
given intravenous phenobarbitone (Nembu:al) gene 
anaesthesia (0-5 ml/kg), intubated and allowed 
breathe room air. Cutdowns were performed in the « 
femoral vein and artery for recording arterial pressu: 
central venous pressure and administering 
sampling blood. Measurement of arterial blood gase 
complete blood count with differential, platelet cour 
coagulation studies, estimation of electrolytes 
calcium, phosphorus and serum enzymes and serie 
protein electrophoresis were performed after admi 
tration of 4mg/kg intravenous sodium hepar 
(Upjohn). Periodic urinalysis was performed. Ringe: 
lactate (500 ml) was administered slowly by intr: 
venous drip during the course of the procedure. - 
different procedure was carried out in each of tec © 
groups of animals. 1 




















* Based on a paper presented to the Surgical Resear: " 
Society at the Royal College of Surgeons, London, in Janu 
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Table I: INTRA-OPERATIVE EFFECTS OF LARGE VOLUME AUTOTRANSFUSION ON BLOOD ELEMENTS 


IN GROUP 1 
Red cells Haemoglobin Haematocrit Fibrinogen White cells Glucose 
Time ( x 10°/mm*) (g) e) (mg?,) ( x 10*/mm?) (mg) 
Preoperative 2:90 13-4 37-4 226 8-5 124 
After 6000 ml 4-40 10-8 29-5 127 57 210 
After 12 000 mi 4-02 10-0 26-9 40 3-1 373 





Table H: INTRA- AND POSTOPERATIVE EFFECTS OF MODERATE VOLUME AUTOTRANSFUSION ON 


BLOOD ELEMENTS IN GROUP 2 


Red celis. Haemoglobin Haematocrit Fibrinogen Platelet count 

Time ( x 10%/mm5) (g) (95. (mg?) ( x 10? /mm?) 
Preoperative 6-30 14-8 43:2 230 169 
Immediately postoperative 5:09 12:5 35.8 191 89 
24 Hours 6-91 10-1 28-6 404 109 
72 Hours 3-70 8:6 24-3 660 135 
1 Week 3-49 8.3 24:1 252 174 
Minimum value 3-40 79 22.2 184 84 
Maximum decrease (74. 46 47 49 20 50 


t 
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Table Hi: CHANGES IN SERUM PROTEINS IN GROUP 2 


Albumin a-1-Globulin 
Time (mg) (mg) 
Preoperative 2-91 0-19 
Immediately postoperative 2.38 0:15 
24 Hours 2:39 O-17 
Decrease at 24 hours (55. 18 11 


x-2-Globulin 6, Y-Globulin Total proteins 


(mg?) im g^) (m Eg ) 
0-61 245 62 
0:71 221 5-4 
0-37 1-63 p» 

39 34 26 





Group 1: In these 5 dogs a midline laparotomy 
incision was performed and bleeding was initiated 
from a small laceration of the right common iliac 
artery. A Bentley autotransfusion set-up (ATS) was 
used to reinfuse the shed blood as rapidly as possible 
for a period of 2 hours (estimated mean blood salvage 
12 000 ml). 

Group 2: In these animals brisk bleeding (about 
200 ml/min) from transection of a branch of the right 
superficial femoral artery was directed into an 
artificially created groin pouch and suctioned gently 
from the centre of the pool of blood. Great care was 
exercised not to suction from the blood-air interface. 
Blood was allowed to accumulate in the ATS 
reservoir until 500 ml were present. At that point 
bleeding was temporarily arrested by application of 
a small vascular clamp and the blood was reinfused as 
rapidly as possible. Either 6 or 12 such samples were 
reinfused to provide a total blood salvage of 3000 or 
6000 ml in each case. 


Results 

Except for moderate tachycardia, vital signs were 
stable in each experimental animal during the pro- 
cedure. Central venous pressure showed a drop after 
a haemorrhage of 3-6 litres, and occasionally required 
an additional 250 ml Ringer's lactate at the conclusion 
of the procedure for a return to a near normal level. 
Al the animals demonstrated a moderate to large 
urinary blood level and trace urinary protein intra- 
operatively. This always cleared within 48 hours. 
Arterial blood gases were always stable intra- 
operatively. In fact, owing to ambient air contact of 
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the recirculated blood, a sizable increase in arterial 
Po, was usually noted. 

Group 1 dogs (the high risk group) after 12 litres of 
recycled blood showed a mean decrease in red cells 
of 27-5 per cent, haemoglobin 25-3 per cent, haemato- 
crit 28:0 per cent, fibrinogen 82:3 per cent and white 
blood cells 63-3 per cent and a mean increase of 200 
per cent in blood glucose. The actual levels are shown 
in Table I. Within a period of 12 hours postoperatively 
all these dogs died. Post-mortem examination revealed 
clinical evidence of disseminated intravascular coagulo- 
pathy (usually as intra-intestinal blood or haematuria) 
in every case. There was also marked haemolysis. 

Group 2 dogs (the low risk group) showed similar 
intra-operative decreases in haematological and 
coagulation factors (Table I). However, all the animals 
survived in good condition. Follow-up blood tests 
revealed a maximal drop in red cell count, haemo- 
globin and haematocrit occurring 24-48 hours post- 
operatively. White cell count rose by 160 per cent to 
levels of about 30 000/mm? at 24 hours and then fell 
towards normal. Fibrinogen, after an intra-operative 
drop, showed a rapid increase to higher than normal 
values 24 hours postoperatively. Platelet count 
similarly dropped intra-operatively and then rose at 
24-48 hours. Table III demonstrates the loss of serum 
proteins, reaching 26 per cent at 24 hours. 


Tissue contact 

To determine the effect of tissue contact on the 
salvaged blood the data concerning four subgroups 
of dogs were analysed: (a) group 2 dogs transfused 
3000 ml, (5) group 2 dogs transfused 6000 ml, (c) 2 


dogs subjected to an identical procedure as group 2 
animals except that the blood was directed from an 
arterial cannula into the suction tip, allowing no 
tissue contact, and (d) 2 controls, treated identically 
to those in (c) except that no autotransfusion was 
performed. After 6000 mi of recycled blood salvaged 
from tissue surfaces, an immediate drop in haemato- 
crit (Fig. 1) and haemogiobin (Fig. 2) of 20 per cent 
was noted, followed by a delayed drop of an additional 
30-40 per cent by the second postoperative day. 
Thereafter a slow recovery towards normal occurred. 
Cellular damage was obwiously less for the animals 
autotransfused 3000 ml and still less when tissue 
contact of the recycled blood was avoided. Fig. 3 
shows a decrease in platelet count, reaching 43 per 
cent of the preoperative level at the end of the retrans- 
fusion of 6000 ml of blood from tissue surfaces. There- 
after, there was a rapic rise towards normal, and 
return to the preoperative platelet count was attained 
by the seventh postoperative day. A significant but 
lesser drop occurred in the group transfused 3000 ml. 
The animals in which no tissue contact was permitted 
showed only a minimal drop in platelet count. No 
significant differences were found between these 
subgroups in either the intra-operative drop or 
postoperative compensatory increase in fibrinogen 
leveis. 


Discussion and conclusions 

At ro point during the autotransfusion did dangerous 
changes in vital signs, central venous pressure, urine 
output or arterial blood gases occur. The mortality 
of all the animals in the large volume group and the 
severe loss of cellular elements and fibrinogen in the 
moderate volume group can be attributed solely to 
the mechanical aspects of the procedure. Contrary to 
previous canine studies, these results substantiate the 
belief that autotransfusion itself, not associated 
injuries, is responsible for the high mortality and 
morbidity in the high risk human applications. 

The amount of cellular damage was found to be 
directly related to the voiume of blood recycled, but 
the major part of the haematological damage was 
avoided when extravascular tissue was prchibited. 
This implies that the hazards of autotransfusion on 
the blood elements cannct be prevented by modifica- 
tions or improvements in the mechanical autotrans- 
fusion set-up. Further study is necessary to differentiate 
the effects of subcutaneous tissue contact from visceral 
surface contact. Perhaps localization of the specific 
destructive factors may aliow reversal of the unwanted 
effects. 

We do not mean to imply that autotransfusion 
should not be applied tc the human patient; rather 
we conclude that the risk of haemolysis and defibrina- 
tion in large volume intra-operative autotransfusion 
is significant and must be weighed against its potential 
benefits in each case. Furthermore, it is vital to be 
aware of the nature of the haematological damage 
caused by the procedure. This applies especially to the 
delayed red cell destruction which progresses up to 
48 hours postoperatively. 
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Fig. 1. Effect of autotransfusion on haematocri* values, | 
comparing blood contacting extravascular tissues with bias 
in which such contact was avoided. Each point represents 
one blood sample and the lines connect mean values for 
each group. 
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Surgical Research Society 


The Summer Meeting of the Surgical Research Society was held at Edinburgh on 
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2 and 3 July 1976 


with Professor A. P. M. Forrest (President of the Surgical Research Society) in the chair. 


The following papers were presented. 


1. Contraceptive steroids and breast cancer 
J. SPENCER, ROSEMARY MILLIS and J. L. HAYWARD, 
Breast Unit, Guy's Hospital, London 


Women who take contraceptive steroids are unlikely to have 
an increased risk of developing breast cancer (Vessey et al., 
1975), except possibly in certain small subgroups (Fasal and 
Paffenberger, 1975). On the other hand, it is not known 
whether the presentation or progress of breast cancer is altered 
when the disease occurs in a woman who is taking these 
compounds. 

An investigation was undertaken to compare the features of 
breast tumours occurring in women who had taken contra- 
ceptive steroids during the year prior to diagnosis. Thirty-five 
such women were matched by age and parity with an equal 
number of controls who had never taken the compounds. 
Twenty-six patients in each group had had à radical mastec- 
tomy. A comparison was made of tumour size, nodal involve- 
ment and grade of malignancy (Bloom and Richardson, 1957). 

There was no difference in tumour size or grade between the 
two groups. A greater number of controls had axillary 
metastases and these were more extensive. The data suggest 
that oestrogen-progestogen compounds do not stimulate the 
spread of breast cancer and may even have a retardiag effect. 


Group taking 


contraceptive Control 
steroids group 
Mean age (yr) 37 37 
Mean tumour size at presenta- 2:5 2:5 
tion (cm diameter) 
No. of patients with axillary 12 16 
metastases 
Mean no. of positive nodes/ 2:3 4-4 
positive axilla 
Total no. of nodes examined 355 371 
Total no. of positive nodes 26 67 
Tumour grade (No. of patients/ 
grade) 
7 6 
H 16 17 
HIE 8 8 
In situ 4 4 


BLOOM J. H. G. and RICHARDSON W, w. (1957) Histelogical 
grading and prognosis in breast cancer. Br. J. Cancer 11, 
359.377. 

FASAL E. and PAFFENBERGER R. S. (1975) Oral contraceptives as 
related to cancer and benign lesions of the breast. J. Nati 

“ancer Inst. 85, 767-773. 

VESSEY M. P., DOLL R, and JONES K., (1975) Oral contraceptives 

and breast cancer. Lancet 1, 941—943. 


2. Lymphographic studies of primary genital lymph- 
oedema 
A. R. L. MAY and J. B. KINMONTH, Department of 
Surgery, St Thomas' s Hospital Medical School, London 
Sixty-four patients with lymphoedema of the genitalia have 
been investigated and reviewed. Thirteen patients had secondary 
and 51 primary lymphoedema; 40 of the latter were males. In 
primary lymphoedema of the limbs 87 per cent are known to 
be female (Allen et al., 1946). 

Lymphographic appearances in primary lymphoedema of 
the limbs have been classified radiologically (Kinmonth, 1972) 
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as ‘hyperplasia’ (large, incompetent megalympbatics), hwg 
plasia’ and ‘aplasia’ (small, abnormally few or absent ivi 
vessels or nodes). In this series of 51 patients with prin 
genital lymphoedema, 8 had hyperplastic megalymphatics sw 
chylous reflux. Twenty-one of the remaining 4X patients w 
studied by both pedal and genital Iymphographiy; success 
genital lymphograms were obtained in 17 patiens. 
Fourteen showed typical hypoplastic lymph nodes z 
vessels in the inguinal, iliac or lumbar area. The ge 
lymphatics showed obstruction with dilatation below 
regions. Five patients had generally enlarged, ‘lemphoma-i 
nodes. All of these had late-onset oedema. Twe patients } 
normal nodes, but dilated genital lymphatics. 
Though there are a number of distinct clinica’ groups, m 
patients with genital lymphoedema have dilated obstru 
vessels in the genitalia due to insufficiency of regional no 
and vessels. 
ALLEN E. Va, BARKER N. W. and HINES E. A. (1946) Periphe 
Vascular Diseases. Saunders, Philadelphia. 

KINMONTH J. B. (1972) The Lymphatics, Diseeses, Lymp 
graphy and Surgery. Arnold, London. 


3. Cross-circulation experiments in dogs discerning : 
target organ of carbon monoxide intoxicat on 
H. HODJATI, E. DERGAL, C. MONTALBERT, L., E. GOLDBA 
and K. B. ABSOLON, Department of Surgery. Washing: 
Hospital Center, Washington DC 


It is assumed that brain anoxia is the primary mechanisr 
CO intoxication. The following experiments wore devised t 
discern the primary target organ in CO intoxication-—whet x 
this is the heart or the central nervous system. i 

Three groups of 6 mongrel dogs each were ssed. A crcss 
circulation was established so that the whole brain of 
'recipient dog was supplied by one carotid artery of 
‘donor’ dog. Drainage was accomplished through one juge 
vein of the recipient to a jugular of the donor dog. Five per cz 
CO was administered with positive pressure vía an endotrac se 
tube, The ECG, arterial blood pressure and carboxyhaer:: 
globin {COHb} levels were studied. EN 

All the donor dogs receiving CO by inhalation developed mo - 
gressive hypotension and bradycardia and died 10-18 ming 
after starting the CO. The COHb levels ranged from 20 to 
per cent in the carotid artery (mean 52 per cent) and f* 
27 to 50 per cent (mean 38 per cent) in the juguler vein. All 
recipients survived and were killed at the end of tre experin 
Administration of equivalent amounts of CO te the recipi 
dogs produced reciprocal results; all the dogs died w 
10-15 minutes, while the donor dogs survived uatil the ende 
the experiments. 











4. A urodynamic investigation of patients with pre : 
lems after prostatectomy 
P. H. ABRAMS (p. JOHNSON), Fagan of us »; 











FIGNA is in MCN" asuccessful rep dU s : 
few troublesome sequelae (Plorde et al., 1965; Singh et .. 
1973). However, because this operation is so frequerc 
performed, post-prostatectomy problems are common. | 
six selected patients with troublesome post-orostatecto 
symptoms have been studied by inflow cystometry, pressu 
flow studies of micturition and sphincterometsy record 
The patients had three main groups of symptoms: (1) inc 
tinence (54 per cent), (2) persistent slow stream and hesitemé 
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(26 per cent) and (3) persistent frequency, nocturia and urgency 
(20 per cent). 

The measurements made provided explanations for many of 
these symptoms. Thus, sphincterometry recordings showed 
that all 9 patients with stress incontinence had maximum 
urethral pressures of <70cm H,O, whereas only 1 of 31 
patients without stress incontinence had such low readings 
(P<0-01). The cystometrograms were abnormal in 90 per cent 
of the patients with urge incontinence and in 55 per cent of the 
patients with persistent frequency and urgency. The abnorma- 
lities seen were of bladder instability and bladder hyper- 
sensitivity. Pressure-flow studies showed that the overall 
incidence of persistent obstruction (15 per cent) was lower than 
previously reported (Turner-Warwick et al., 1973). In patients 
with a persistent slow stream, residual obstruction was found 
to be responsible in only 25 per cent, whilst in 50 per cent an 
underactive detrusor muscle was the cause. 

The use of urodynamic studies in patients with problems 
after prostatectomy makes it possible to distinguish patients 
who are likely to benefit from further surgery from those who 
are not. 


PLORDE J. J., KENNEDY R. P., BOURNE H, H. et al. (1965) Course 
and prognosis of prostatectomy. New Engl. J. Med, 272, 
269—277. | 

SINGH M., TRESIDDER G. C. and BLANDY J, P. (1973) The evalua- 
tion of transurethral resection for benign prostatic enlarge- 
ment of the prostate. Br. J. Urol, 45, 93-102. 

TURNER-WARWICK R., WHITESIDE C. G., ARNOLD E. P. et al. (1973) 
A urodynamic view of prostatic obstruction and the results 
of prostatectomy. Br. J. Urol. 45, 631—645. 


5. The utility of arterial P(max) in continuous patient 
monitoring 

D. E. M. TAYLOR and A. I. MUKHTAR (H. A. F. DUDLEY), 
Department of Physiology and Clinical Surgery, 
University of Edinburgh 


The maximum rate of rise of the left ventricular pressure, 
P(max), is a measure of myocardial contractility and has been 
used in continuous monitoring (Bolooki, 1973). Arterial P(max) 
is obtained more readily, and in short term investigations has 
been shown to parallel left ventricular P(max) (Taylor et al., 
972). Arterial P(max) has been studied as a continuously 
monitored variable in 18 patients after cardiac surgery. Each 
patient was observed for more than 8 hours and a retro- 
spective beat-by-beat analysis was carried out on pulse rate, 
mean arterial pressure and arterial P(max), both raw data and 
exponentially mapped past statistical variables being computed 
(Hitchings et al., 1975). 
Arterial P(max) was obtained with a reliability of 90-i- 8 per 
cent. The short term variability was greater than for pulse rate 
or blood pressure (coefficient of variance 14648-8 per cent), 
but changes in P(max) were better indicators of clinical change 
than pulse rate or blood pressure alone. Arterial P(max) may 
be a useful additional item of information provided by routine 
clinical monitoring, but a fuller description of its normal 
variability is necessary before it can be fully interpreted. 
BOLOOKI H. (1973) Prolonged left ventricular pressure monitor- 
ing by a catheter transducer. Surgery 73, 97-101. 

HITCHINGS D. J, CAMPBELL M. 3. and TAYLOR D. E. M. (1975) 
Trend detection of pseudo-random variables using an 
exponentially mapped past statistical approach: an 
adjunct to computer assisted monitoring. Int. J, Biomed. 
Comput. 6, 73-87. 

TAYLOR S. H., SNOW H, M. and LINDEN R. J, (1972) Relationship 
between left ventricular and aortic dP/dr(max). Proc. R. 
Soc. Med. 65, 550—551. 


6. Surface micro-anatomy of rectal mucosa in proctitis 
A. MUNRO and s. W. B. EWEN (J. KYLE), Department of 
Surgery, Woodend General Hospital, Aberdeen and 
University of Aberdeen 

Useful criteria in the assessment of proctitis at sigmoidoscopy 
are the presence of erythema, fine granularity and coarse 
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granular change. The present study was undertaken to 
determine the correlation between sigmoidoscopic appearances 
and underlying structural changes using dissecting microscopy 
(DM) and scanning electron microscopy (SEM). 

The normal surface appearance on DM (Banks et al., 1973) 
consists of many mucosal units made up of a central crypt of 
Lieberkühn bounded by a capillary network. 

Increased erythema of the rectal mucosa is produced by an 
increase in the number and size of the peripheral capillaries. 

Fine granular change can be seen both with DM and SEM 
to be due to an elevation of the cells around the opening of 
each crypt as a result of swelling of the underlying lamina 
propria. 

Coarse granular change is usually associated with a pseudo- 
villous appearance at light microscopical level and tends to be 
a result of prolonged chronic inflammation. With DM and 
SEM coarse granular change is seen to consist of several 
mucosal units elevated beyond the level of the surrounding 
mucosa. Tuft celis (Isomaki, 1973) have been detected for the 
first time in normal rectal mucosa but are absent in inflam- 
matory bowel disease. 


BANKS S, NOVIS B. H., BURNS D. G, et al. (1973) Dissecting 
microscopy of the rectal mucosa in health and disease. 
Dis. Colon Rectum, 16, 459-467. 

ISOMAKI A. M. (1973) A new cell type (Tuft cell) in the gastro- 
intestinal mucosa of the rat. A transmission and scanning 
electron microscopic study. Acta Pathol. Microbiol. Scand. 
(A) (Suppl.) 24, 1-35. 


7. A dual action of cimetidine, a histamine H, antago- 
nist, on the oxyntic cell 

L. P. FIELDING, D. M. CHALMERS, D. M. STAFFORD and 
3. LEVI (A. G. cox), Northwick Park Hospital and 
Clinical Research Centre, Harrow, Middlesex 


Cimetidine, a histamine H, receptor antagonist, has recently 
been reported to reduce secretion of intrinsic factor (Fielding 
et al., 1976). It was not clear from these data whether this 
finding was (a) an inhibition of intrinsic factor synthesis, (b) a 
reduction in intrinsic factor release or (c) a combination of (a) 
and (5b). The current experiments were designed to study these 
mechanisms. 

Twelve duodenal ulcer patients were investigated. In 6 
patients, gastric secretion was collected in 15-minute aliquots. 
After a 30-minute basal period, cimetidine (1:5 mg kg h^!) 
was infused intravenously for 2 hours by a constant infusion 
pump; during the second hour pentagastrin (6 ug kg^* h^?) 
was also infused. 

Volume of secretion, acid concentration and intrinsic factor 
concentration were determined. The results were compared 
with those from a second group of 6 duodenal ulcer patients 
in whom the order of the substances being infused was reversed. 

The ‘wash-out’ effect of pentagastrin infusion, in which there 
is a rapid release of preformed intrinsic factor, was reduced by 
the addition of cimetidine. 


Intrinsic factor output, 
mean s.d. 


Pentagastrin only 10587 +. 3680 
Cimetidine -+ pentagastrin 5184 :- 1182 
Student's f 5-23 


P « 0-001 


The H, blocker cimetidine appears to have a dual action on 
the oxyntic cell: (à) inhibition of H* formation and (5) blockade 
of intrinsic factor release, 

The effect of this drug on intrinsic factor synthesis has yet to 
be determined. It is possible that long term administration of 
cimetidine in duodenal ulcer patients may change intrinsic 
factor and vitamin B,, metabolism. 


FIELDING L. P., CHALMERS D. M., STAFFORD D. M. et al, (1976) 
The effect of cimetidine, a histamine H, antagonist, on 
gastric acid and intrinsic factor secretion during penta- 
gastrin infusion. Br. J. Surg. 63, 151. 


8. Hypergastrinaemia in renal failure: the biological 
significance of molecular forms of gastrin 

I. L. TAYLOR and G. J. DOCKRAY (R. A. SELLS), Physio- 
logical Laboratory, University of Liverpool, and Renal 
Transplant Unit, Royal Infirmary, Liverpool 


Patients with chronic renal failure (CRF) have an increased 
incidence of duodenal ulceration and a tendency towards 
hypergastrinaemia (Korman et al., 1972). Gastrin occurs in 
two main forms: big (G34) and little (G17). In this study the 
G17 and G34 responses to a standard meal were compared in 
1] CRF patients and 25 normal subiects. Concentrations. of 
G17 were measured by radio-immunoassay, using a GI7 
specific antibody; a C-terminal specific antibody was used to 
measure both G17 and G34 and therefore allowed an indirect 
estimate of the G34 concentration (est. G34) (Dockray and 
Taylor, 1976). 

Over the first hour est. G34 concentrations were not 
significantly different in the two groups, but 60 minutes pn 
prandially est. G34 was significantly higher (P«—0-05) 1 
ERE E 3i 8 pmol/l; mean is.e. ) than in normai subjects 


ind 120 minutes. 

In contrast, the increment in GI7 was not significantly 
different at any time. The peak G17 concentration in CRF was 
11:04:29 pmol/l (75 minutes) compared with 13-5 - 3:0 pmol/l 
(20 minutes) in normal subjects. 

At equimolar blood levels G17 is six times more potent than 
G34 in stimulating acid secretion (Walsh et al., 1975). Because 
G17 is not elevated in CRF the hypergastrinaemia of these 
patients probably has minimal significance for acid secretion. 


DOCKRAY G. J, and TAYLOR 1. L. (1976) Quantitative estimation 
of little gastrin in serum following a standard meal. J. 
Physiol. (Lond.) 256, 88P. 

KORMAN M. G., LAVER M, C. and HANSKY J. (1972) Hyper- 
gastrinaemia in chronic renal failure. Br. Med. J. 1, 
209—210. 

WALSH J. H., MAXWELL V. and ISENBERG J. 1, (1975) Biological 
activity and clearance of human big gastrin in man. Clin. 
Res, 23, 259. 


9. Evidence for the existence of a fundic factor affecting 
antral permeability 

B. M. NEWMAN and J. B. ELDER, University Department 
of Surgery, The Royal Infirmary, Manchester 


Hormones of the gastro-intestinal tract are known to affect 
secretion, digestion and motility; there is little evidence 
available on humoral mechanisms affecting absorption. 

Using an in cico chamber technique, initially in rabbits, with 
Te as a tracer, the effect of fresh human bile (pH 6-8) on antral 
and fundic areas of gastric mucosa was studied. 

With antral and fundic mucosa exposed separately in the 
same animal, topical bile on the chambered antral mucosa 
increased flux of the isotope across fundic segments in both 
innervated and denervated fundic mucosa. This suggests 
gastrin release from the antrum. However, when bile was 
placed on the denervated fundic mucosa it resulted in a 
significant decrease in the uptake of the tracer from antral 
mucosa (P « 0-001). 

In view of these findings, serum (2 ml) from animals in which 
the fundic mucosa had been exposed to bile was injected in 
‘cross-over experiments into animals with antral chambers. 
The uptake of tracer from these antral areas was similarly 
significantly reduced (P< 0-005). 

Experiments in conscious dogs with transplanted sub- 
mammary fundic pouches and denervated antral pouches 
demonstrated very marked reduction in the passage of the 
tracer from the lumen of the antral pouch to peripheral blood 
when the fundic pouch mucosa was exposed to a buffered 
bicarbonate solution at pH 8. 

The results suggest that there is a pH-sensitive humoral 
mechanism which reduces antral mucosal permeability. 
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10. Cellular localization of urogastrone by an imm 
fluorescent technique , 
J. B. ELDER, G. WILLIAMS and H. GREGORY, Universe: 
Departments of Surgery and Pathology, The Re 
Infirmary, Manchester, and the Research Departmes 

ICI, Alderley Park, Cheshire 7 


Pure human urogastrone has proved an effective inhibitor 
gastric acid secretion when given parenterally to patients v 
the Zollinger-Ellison syndrome (Elder et al, 1975). Howe: 
the origin of this polypeptide remains obscure; it. persists in 
urine of patients after a wide variety of surgical abla: 
procedures (Fitzgerald et al, 1968). Gregory (1975) t 
reported the amino acid sequence of urogastrone and f 
commented on its biochemical similarity to epidermal gros 
factor (Cohen and Carpenter, 1975) which is found in: 
submaxillary glands of the mouse. 

Antibodies to human urogastrone were raised in rab’ 
Normal human submandibular glands were frezen in lio 
nitrogen immediately after removal and stored at --25 
Later, using a double-layer sandwich technique, sections 
human submandibular gland were examined for fluorescer 
under ultraviolet light. Intracellular fluorescent granules w 
localized in the cytoplasm, mainly in relation to the lunes: 
aspects of the cells. Only a proportion of the cells gave a pos 
reaction. Examination of control sections from parotid, kide 
breast, gastric or antral fundus, skin and skeletal muscle has 
far failed to reveal any fluorescent cells. 

Our results suggest that urogastrone is present in speciale 
cells found in the submandibular glands. 

































COHEN S, and CARPENTER G. (1975) Human epidermal gros 
factor: isolation and chemical and biological propers 
Proc. Natl Acad, Sci. USA 72, 1317-1321. 

ELDER J. B., GANGULI P. C., GILLESPIE I. E. et al. (1975) Effeci 
urogastrone in the Zollinger-Ellison syndrome, Lanceri 
424—427. 

FITZGERALD J. D., BARRETT A. M, and GREGORY H. (1968) . 
attempt to define the origin of human uregastrone, 
The Physiology of Gastric Secretion. Oslo, Universi 
Forlaget, pp. 408411. 

GREGORY H. (1975) Isolation and structure of urogastrone : 
its relationship to epidermal growth factor. Nature (Les 
287, 325-327. 


11. The effect of truncal vagotomy and drainage on £ - 
duodenal osmoreceptor control of gastric emptying 

A. I. M. COOK and R. SHIELDS, Department of Surgezx. 
University of Liverpool 























Regulation of gastric emptying by duodenal osmoreceptors: 
well recognized (Hunt and Pathak, 1960), but the integrit 
this system after vagotomy has been questioned (McKe 
1970). The mechanism has been studied in 5 patients sE 
truncal vagotomy and drainage for duodenal ulcer, and : 
control subjects. 
After a 4-hour fast a single-lumen polyvinyl tube w3 
screened into the proximal duodenum. Subjects then drame- 
500 ml milk labelled with len DTPA, the resulting irra 
tion from the stomach being measured at 2-minute inter: 
for 60 minutes by a gamma-camera. Five and 10 per =e 
glucose solutions were infused for 20 minutes into 
duodenum of each subject. Duodenal content was obtained t 
siphonage after each infusion period for assessment 
osmolality, pH and acid concentration. os 
The gastric emptying rate corresponding to each infusa: 
period and expressed as half-life was calculated by the meth 
of least squares. 
In control subjects a mean increase in duodenal osmos 
of 99 mmol decreased the gastric emptying rate Gnean increase | 
in half-life 48:3 minutes). However, after vagotomy am. 
drainage, a mean rise of duodenal osmolality of 129 msa 
increased the rate of gastric emptying (mean decrease in Bo 
life 37.2 minutes). These results are significant {P <0-01) ze 
suggest a derangement of the duodenal braking mechanisex — | 
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HUNT J. N. and PATHAK J. D. (1960) The osmotic effects of some 
simple molecules and ions on gastric emptying. J. Physiol, 
(Lond) 154, 254-269. 

MCKELVEY S. T. D. (1970) Gastric incontinence and post- 
vagotomy diarrhoea. Br. J. Surg. 87, 741—747. 


12. The relationship between antral mucosal gastrin, 
the release of antral gastrin by liver extract and 
bombesin, and acid secretion from separated antral 
pouches in dogs 

M. R. THOMSON, J. H. WALSH and M. I. GROSSMAN (I. E. 
GILLESPIE), University Department of Surgery, The 
Royal Infirmary, Manchester, and Veterans’ Administra- 
tion Center, Wadsworth, Los Angeles. 


Five dogs were prepared with a separated innervated antral 
pouch and gastric fistula. Several months after this the serum 
gastrin concentration was determined following distension 
with 15 per cent liver extract and following an infusion of 
1-0 ug kg h> of bombesin. Maximal acid secretion from the 
antral pouch was determined by infusion of pentagastrin. The 
total amount of gastrin in the antral mucosa was determined 
following antrectomy. 


Maximal 

Antral antral ; : 

i | : Maximal serum gastrin 

asm avid response (pg/ml) 

(ug/g secretion To bombesin To liver 

Dog wet tissue) (ug/10 min) lLOugkg^ h^ extract 
1 432 346 86 78 
2 4-68 1283 137 115 
3 13:14 30 530 136 
4 20-20 20 797 202 

5 26:20 0 947 72 


These data suggest that antral pouches which are hypo- or 
achlorhydric develop increased concentrations of gastrin in the 
mucosa and increased release of gastrin in response to liver 
extract and bombesin. The serum gastrin response to bombesin 
is an index of gastrin mass. 


13. The effect of prostaglandin on the canine gastric 


mucosal barrier 
G. KENYON AND D. C. CARTER, Department of Clinical 
Surgery, University of Edinburgh Medical School 


Although the methylated analogues of prostaglandin E, are 
potent inhibitors of gastric secretion, doubts have been raised 
about their therapeutic potential by a report of gastric mucosal 
barrier disruption (O'Brien and Carter, 1975). 

The effect of the analogue, prostaglandin 16,16-dimethyl-E, 
methyl ester (PG), on the gastric mucosal barrier has been 
explored in 3 dogs after antrectomy and formation of a vagally 
denervated Heidenhain pouch. Flux of Na* and H* across the 
pouch mucosa was calculated under basal conditions and after 
exposure to 20 mM sodium taurocholate solution or PG. 
Instillation of sodium taurocholate increased Na* flux from 


73:2 to —647 4710 wEq/30 min. Local instillation of 300 ug 
of PG produced comparable effects on Nat flux and less 
marked, but still significant, effects on H* flux. Varying doses 
of PG (18-75, 37-5, 75 and 150 ug) all produced the same effect 
and even the lowest dose of PG resulted in Na* flux of -- 311-5 
+ 44:2 uEq/30 min with a H* loss of —107-1--46:9 uEq/30 min. 

It is concluded that alterations in gastric mucosal permeability 
may limit the oral use of this analogue as an inhibitor of 
secretion. 


O'BRIEN P. E. and CARTER D. C. (1975) Effect of gastric secretory 
inhibitors on the gastric mucosal barrier. Gur 16, 437-442. 
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14. The use of '?Xe in the measurement of gastric 
mucosal blood flow in man 

T. V. TAYLOR, B. R. PULLAN and B. TORRANCE, The 
Royal Infirmary, Manchester 


When a biologically inert gas is absorbed from a closed space 
in the body the rate of disappearance is related to the blood 
flow through the tissue enclosing the space (Forster, 1967). 
Clearance of Xe from the gastric mucosa has been used to 
assess gastric mucosal blood flow in rat and man. In 16 rats 
the method has been compared, under basal and histamine- 
sumulated conditions, with the indicator fractionation tech- 
nique of Sapirstein (1958) (r = 0-67). In man an intragastric 
balloon was designed with a small patch on its surface which 
could be saturated via an intraluminal tube with "Xe. Wash- 
out of '**Xe from the saturated mucosa after removal of the 
balloon was monitored by a gamma-camera and the gastric 
mucosal blood flow was determined. Seventeen tests were 
performed in 10 volunteers, 2 of whom had a duodenal ulcer. 
The test was easily reproducible in individual patients 
irrespective. of whether the isotope was introduced on the 
lesser or greater curve aspect of the stomach (r= 0:72). The 
mean T, in normal subjects was 239-49 (s.d.) minutes, 
whereas that in the duodenal ulcer volunteers was only 8:5 
minutes. Direction of blood flow from the saturated patch 
could be observed, indicating that rich vascular anastomoses 
in the mucosa allowed blood to be shunted from antral to 
fundic mucosa as well as being directly transferred to the liver. 


FORSTER J. (1967) Measurement of gastrointestinal blood flow 
by means of gas absorption. Gastroenterology 82, 381—388. 

SAPIRSTEIN L, A. (1958) Regional blood flow by the fractional 
distribution of indicators. Am, J. Physiol. 193, 161—166. 


15. Treatment of primary cancer of the breast: 10-year 
results 

T. HAMILTON, A. O. LANGLANDS and R. J. PRESCOTT, 
Departments of Clinical Surgery and Radiotherapy and 
Medical Computing Group, University of Edinburgh 


in 1964 a controlled clinical trial was established to assess the 
efficacy of simple mastectomy plus radical radiotherapy 
(SM -XRT) compared with standard radical mastectomy 
(RM). Peroperative mortality from myocardial infarction and 
pulmonary embolism was I per cent. There were 498 patients 
admitted to the investigation, and disease-free survival rates at 
10 years reveal no significant difference between the treatment 
groups (45 per cent for SM+ XRT and 47 per cent for RM). 
There are significant differences in 10-year survival aecording 
to menopausal state-—61 per cent for premenopausal and 40 
per cent for postmenopausal women. Crude survival at 10 
years by stage of disease is: stage I 56 per cent, stage H 53 per 
cent and stage HI 48 per cent, 

Histological information on axillary nodes is available from 
the 256 patients on whom radical mastectomy was done. The 
presence of tumour cells in axillary nodes (clinical Na) is associ- 
ated with a consequent reduction in 10-year survival from 66 
to 27 per cent. These results confirm an earlier report (Hamilton 
et al, 1974) that menstrual status and tumour involvement of 
the axillary nodes have a more significant influence upon 
prognosis than the clinical stage of the disease. 

HAMILTON T., LANGLANDS A. O, and PRESCOTT R. 3. (1974) The 
treatment of operable cancer of the breast: a clinical trial 
in the South-East. Region of Scotland. Br. J. Surg. 61, 
758—761. 


16. Oestrogen receptor activity, plasma oestrogen con- 
centrations and response to endocrine therapy in cancer 
of the breast 

R. A. HAWKINS, IDA MCFADYEN, ENID KILLEN, M. 
MAUREEN ROBERTS, A. O. LANGLANDS, HELEN J, STEWART, 
T. HAMILTON and A. P. M. FORREST, Departments of 
Clinical Surgery and Radiotherapy, University of 
Edinburgh 


Using the method of Hawkins et al. (1975), oestrogen receptor 
activity of more than 0-1 fmol/mg wet weight has been detected 
in 74 per cent of 251 breast cancers. In 93 primary tumours, 
mean receptor level rose with increasing menopausal age. In 8 
of 22 premenopausal and menopausal women, in whom plasma 
oestradiol-173 was less than 10 ng/100 ml, receptor concentra- 
tion exceeded 2-0 fmol/mg tumour; in none of 11 wemen with 
oestradiol-178 of over 10 ng/100 ml did it exceed 1-4 fmol/mg 
tumour. 

In 50 patients with advanced breast cancer the response to 
endocrine therapy has been assessed objectively (British Breast 
Group, 1974), In 13 premenopausal patients treated by oophor- 
ectomy, receptor levels correlated with the clinical response. 
All of 4 patients with receptor levels of more than 1-0 fmol/mg 
responded, compared with 1 of 9 with lower levels. In post- 
menopausal women with receptor levels of more than 1-0 fmol/ 
mg, responses occurred in 2 of 4 patients treated by vttrium-90 
pituitary implantation, in 2 of 10 treated with stilboestrol and 
in 2 of 8 given tamoxifen. Responses to these methods of 
treatment also occurred in 3 of 12 patients with receptor levels 
of less than 1-0 fmol/mg. 

In 9 patients 8xhourly blood samples were taken for 
determinaiion of plasma oestrogen by radio-immunoassay 
(Kelch et al., 1973) before and 1 month after starting therapy. 
In these patients a successful therapeutic response appears to 
be associated with the presence of oestrogen receptor activity 
in the tumour and a decrease in plasma oestradio!-178 con- 
centration following treatment. 


BRITISH BREAST GROUP (1974) Assessment of response to treat- 
ment in advanced breast cancer. Lancet 2, 38-39. 

HAWKINS R. À., HILL A. and FREEDMAN B. (1975) A simple method 
for the determination of oestrogen receptor concentrations 
in breast tumours and other tissues. Clin. Chim. Acta 64, 
203—210. 

KELCH R. P., KAPLAN S. L, and GRUMBACH M. M. (1973) Suppres- 
sion of urinary and plasma follicle-stimulating hormone 
by exogenous oestrogens in prepubertal and pubertal 
children. J. Clin. Invest. 52, 1122-1128. 


17. The effect of oestrogen on the proliferation of 
monocyte/macrophage precursors in the bone marrow of 


* 


mice 
M. J. B. CHARE and M. BAUM, Surgical Unit, Welsh 
National School of Medicine, Cardiff 


it has been suggested that the effect of endocrine manipulation 
on certain cancers may be mediated indirectly by its influence 
on the non-specific effector cells of the immune response 
(Baum, 1975). The precursor of the monocyte/macrophage 
series might be one of the cells sensitive to changes in the 
hormone environment which result in fluctuations in the 
availability of one component of cellular immunity. 

To test this hypothesis, bone marrow cultures from mice 
have beer set up using the method of Bradley and Metcalf 
(1966), which gives an index of the number of proliferating 
macrophage precursor cells at the time of sacrifice. 

In the first set of experiments macrophage colony counts 
were made in female mice at different stages of the oestrous 
cycle as determined by vaginal smears. In the second set of 
experiments cultures were set up from the bone marrow of male 
mice 24 hours after intraperitoneal injection of 10 ug oestradiol 
benzoate in 0-1 ml arachis oil; controls received arachis oil 
only. The results are summarized in the following table: 


Oestrous cycle Male mice 


Oest. Control 


A B C 
Pro-oest. Oest. Di-oest. group group 
No. of 30 30 30 60 60 
Observations 
No. of colonies 112 T 137 132 180 
plate 4:36 +26 +38 man di 4:79 
Level of A versus B: P000 P0001 
significance B versus C: P «0:001 


A versus C: P «0-005 
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These results support the contention that the prolifera © 
of monocyte/macrophage precursors is influenced by char 
in at least one element of the endocrine environment. 


BAUM M. (1975) In: Host Defence in Breast Cancer. Lomnici. 
Heinemann. 

BRADLEY T. R. and METCALF D. (1966) The growth of mouse zz: 
marrow cells in vitro. Aust. J. Exp. Biol. Med. Sci. X. 
287-299, 








18. Local Corynebacterium parvum therapy in « 
breast cancer 

N. W. ACKROYD and J. L. BOAK, Department of Surge 
Royal Postgraduate Medical School, London 


In animal studies host immunological respenses infir 
threshold doses of tumour challenge only anc it is theres 
suggested that immunotherapeutic procedures might = 
profitably be used at the time of surgical excision of c 
clinical cancer (Boak, 1966). Impressive inhibition of tu 
growth and resistance to subsequent tumour challenge t 
followed C. parrum injection into murine subcutaneous fu 
(Likhite and Halpern, 1974; Scott, 1974), and a sims 
regimen is worthy of clinical consideration in the treatme 
early breast cancer. To establish the safety of such a regi 
a pilot study was initiated, injecting C. parvum directly « 
mammary carcinomas 10-14 days before extended si 
mastectomy. The breast and axillary lymph nodes ¥ 
submitted to histological examination and a comparative si 
made with tissues from C,H mice having syngeneic mam: 
carcinomas treated in a similar manner, 

This treatment has no detectable local or systemic ad 
effects. C. parvum antibody production is stimulated, | 
without changes in serum IgG, IgA or IgM levels. Local abe 
formation noted in mouse tumours was not a marked fe 
of human tumours. Consistent macroscopic or micros: 
changes attributable directly to C. parcum injection wer 
observed. Following C. parvum injection, ipsilateral ax 
lymph nodes enlarged and demonstrated marked % 
histiocytosis. 

BOAK J. L. (1966) Immunology and cancer with parti 
reference to immunotherapeutic procedures. MD The 
University of Edinburgh, pp. 126-129. 

LIKHITE V. V. and HALPERN B. N. (1974) Lasting rejectio: 
mammary adenocarcinoma cell tumours in DBA/2 x 
with intratumour injection of killed Corynebacte: 
parcum. Cancer Res, 34, 341-344. 

SCOTT M. T. (1974) Corynebacterium parvum as a thera 
antitumour agent in mice. II. Local injection. J. 
Cancer Inst. 53, 861—865. 
















































19. The effect of Corynebacterium parvum on a 5 
cutaneous tumour : 
P. D. E. JONES, TESSA E. SADLER and J, E. CASTRO, Dr 
logical and Transplantation Unit, Royal Postgracs 
Medical School, Hammersmith Hospital, London 


C. parvum has powerful anti-tumour effects on many occas 
(Woodruff and Boak, 1966; Smith and Scott, 1972) 
objective of this study was to detail the action of intraves 
C. parvum on a subcutaneous tumour (Lewis lung tumours 
to attempt an investigation into the mechanisms involved - 
C. parvum given either at the same time as subcutam 
tumour inoculation or when the tumour was I cm in diam 
and fully vascularized reduced tumour growth; when & 
before surgical excision of the tumour it reduced the ree 
local recurrence from 20 to 5 per cent. | 
Mice of altered immunological reactivity were used to ss& 
the mechanisms involved. Macrophages were impairec 
silica or trypan blue (Hibbs, 1975), T-cells by thymectorm oF 
antilymphocyte serum (ALS) and complement by cobra vesan 
factor (CoVF) (Pepys, 1975). NA 
Trypan blue, CoVF or splenectomy did not affect tu 
size, whereas ALS, thymectomy or silica reduced it. Whe 
parcum was given in combination with trypan blue, € 
or splenectomy its anti-tumour effects were unchac 
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C. parvum given after ALS, thymectomy or silica had no further 
effect on tumour growth. 

C. parvum inhibited growth of inoculated Lewis tumour, but 
unlike most other immunotherapeutic agents it slowed growth 
of established tumours and reduced recurrence. It has not been 
possible in vivo to define the immunological mechanisms 
involved, but in this tumour T-cell depletion was found to 
inhibit tumour growth. 


HIBBS J. B. (1975) Activated macrophages as cytotoxic effector 
cells: I. Inhibition of specific and non-specific tumour 
resistance by trypan blue. Transplantation 19, 77.81. 

PEPYS M. B. (1975) Studies in vivo of cobra factor and murine 
C3. Immunology 28, 369—377, 

SMITH S. E. and SCOTT M. 1. (1972) Biological effects of Coryne- 
bacterium parvum: Y. Amplification of resistance and 
impairment of active immunity to murine tumours. Br. J. 
Cancer 27, 361-367, 

WOODRUFF M. F. A, and BOAK J. L. (1966) Inhibitory effect of 
injection of Corynebacterium parvum on growth of tumour 
transplants in isogenic hosts. Br, J. Cancer 20, 345—355, 


20. Depressed lymphocyte' transformation in breast 
cancer and macrophage infiltration of the primary 
growth 

D. T. L. TURNER, MERLIN MCGUIRE and A. R. TURNBULL 
(J. D. FRASER), Surgical Division, University Medical 
School, Royal South Hants Hospital, Southampton 


In patients with advanced cancers, transformation of peri- 
pheral blood lymphocytes in response to mi togenic stimulation 
is frequently absent. This is often taken to mean a state of 
immunological anergy; however, the presence of macrophages 
in the peripheral blood is essential to lymphocyte transforma- 
tion and an alternative explanation is that the growing tumour 
sequestrates macrophages, so rendering these cells incapable 
of cooperating in lymphocyte transformation (Eccles and 
Alexander, 1974). 

Cryostat sections of the primary tumours with operable 
breast carcinomas were incubated with sheep red blood cells 
(SRBC) coated with rabbit anti-sheep IgG in varying dilutions 
in order to search for cytophilic antibody, a surface marker for 
macrophages (Huber et al., 1969). In all but one, stromal cells 
which possessed receptors were found. In a group of 17 with 
the most avidity for coated SRBC the lymphocyte transforma- 
tion to phytohaemagglutinin was significantly depressed (mean 
21844: 532 (s.e.m.) d/min) compared with the remainder (mean 
4750 +356 d/min; Student's r-test, P=<0-001), Paradoxically, 
this group had a somewhat better prognosis (0/17 distant 
metastases at 1-3 years) than the remainder (13/60 distant 
metastases), although this was not significant at the 5 per cent 
level (y? test, 0-05<P<0-1). 

Thus, there is evidence for the view that macrophage 
sequestration by the tumour is a factor in the depressed 
lymphocyte transformation seen in cancer patients. 


ECCLES $. A. and ALEXANDER P. (1974) Sequestration of macro- 
phages in growing tumours and its effects on the immuno- 
logical capacity of the host. Br. J. Cancer. 30, 42-49, 

HUBER H., DOUGLAS S, D, and FUDENBERG H. H, (1969) The IgG 
receptor; an immunological marker for the characteriza- 
tion of mononuclear cells, Jmmunology 17, 721. 


21. Effects of N-acetyl cystine on the cystitis and 
cytotoxicity induced by cyclophosphamide 

D. A. TOLLEY and J. E. CASTRO, Urological Unit, Royal 
Postgraduate Medical School, Hammersmith Hospital, 
London 


Toxic effects of cyclophosphamide on the urinary bladder 
severely restrict its clinical use (Spechter et al, 1965). The 
aims of this work were to develop a laboratory model of 
cyclophosphamide cystitis, to investigate the protective effects 
of N-acetyl cystine on this condition and to compare the results 
after treatment with either cyclophosphamide or cyclo- 
phosphamide combined with acetyl cystine on the peripheral 
white blood count, spleen weight and morphology. 
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None of the 12 rats receiving N-acetyl cystine, preceded or 
followed by cyclophosphamide, developed cystitis, whereas all 
the rats in a control group of 12 which received normal saline 
in combination with cyclophosphamide were affected. Cyclo- 
phosphamide caused depression of the peripheral white blood 
count, reduced spieen weight and decreased the number of 
Malpighian bodies, and similar effects were observed when 
cyclophosphamide was combined with N-acetyl cystine. 

These findings suggest that N-acetyl cystine may be useful in 
both prophylactic and early treatment of experimental cyclo- 
phosphamide cystitis. It appears not to change the cytotoxic 
effects of cyclophosphamide. 

SPECHTER H. J., BAUER K. M., MULLER O. et al. (1965) Folgen am 
harnbereitenden und harnableitenden System wührend 
Cyclophosphamide-Therapie. Disch. Med. Wochenschr. 
90, 1458-1465, 


22. A comparison of tumour sensitivity to cytostatic 
agents during in vivo and in vitro culture 

B. R. BULLEN, CAROL W. RUSSELL and G. R. GILES, 
University Department of Surgery, St James's Hospital, 
Leeds 


With the increasing interest in the treatment of cancer hy 
cytostatic agents, there is a need to be able to assess the 
sensitivity of tumours to these agents before they are adminis- 
tered. This study has investigated the in vivo and in vitro 
responsiveness of murine breast and colonic tumour implants 
to six cytotoxic agents. 

Tumour implants were measured regularly before and after 
administration of the cytostatic agents and tumour size was 
assessed by the product of the two greatest perpendicular 
diameters. Single concentrations of cytostatic drugs were 
added to multiple cultures of the tumours and their effects 
judged by tritiated thymidine incorporation. 

Both qualitative and quantitative assessments of breast 
tumour sensitivity were well correlated with phenylalanine 
mustard (PAM), vincristine and Thiotepa, but there was no 
in vitro response to cyclophosphamide. Conversely, cultures 
indicated marked sensitivity to 5-fluorouracil, though there 
was only a mean reduction in tumour size of 20 per cent and 
no tumour was reduced in size by more than 50 per cent. 

In vitro cultures of the colonic tumour showed responsive- 
ness to 5-fluorouracil and PAM (88 and 64 per cent mean 
reduction in counts respectively) and possible responsiveness 
to methotrexate, Thiotepa and vincristine (36-39 per cent 
mean reduction). However, in vito responsiveness was not 
marked, and though reduction in tumour size was detected 
with 5-fluorouracil and methotrexate, it was only with cyclo- 
phosphamide that 2 out of 18 tumour implants regressed by 
more than 50 per cent. 

It is concluded that these tumour models are more sensitive 
during in vitro culture than in vivo, particularly with estima- 
tions of sensitivity to 5-fluorouracil. The lack of activity of 
cyclophosphamide during in vitro cell culture can presumably 
be related to the need for prior in vivo hepatic activation. 


23. Extravascular fibrin deposition in response to 
venous hypertension —the cause of venous ulcers 

K. G. BURNAND, GILLIAN CLEMENSON, I. WHIMPSTER and 
N. L. BROWSE, Department of Surgery, St Thomas's 
Hospital Medical School, London 


Reduced fibrinolytic activity in the walls of veins and in 
peripheral blood has been found in patients with venous lipo- 
sclerosis and ulceration (Jarrett et al., 1976). The aim of this 
study was to ascertain if these abnormalities lead to excessive 
fibrin deposition within the tissues. 

Forty-one limbs were examined clinically and by veno- 
graphy; the superficial venous pressure during exercise was also 
measured, Biopsies were taken from the skin of the medial 
'gaiter' region and selectively stained for fibrin with phospho- 
tungstic acid--haematoxylin. The presence or absence of fibrin 
was independently assessed. 

Fibrin was seen as a pericapillary ‘cuff’ in 26 biopsies. 
Twenty-four showed associated dermal capillary proliferation. 
Fibrin was not seen in 15 biopsies and only 2 showed capillary 


proliferation. This difference is statistically significant (z^ test, 
P.<0-001). Fibrin was not seen in 10 ‘normal’ limbs or in 5 
limbs with varicose veins but without liposcierosis. Twenty 
limbs with post-phlebitic changes and 6 limbs with liposclerosis 
and varicose veins all had pericapillary fibrin. 

The mean venous pressure fall on exercise was significantly 
less (unpaired t-test, P « 10-5) in the limbs with extracapillary 
fibrin (17-2-- 18:2 per cent) than in those without it (54-6-i- 
19-8 per cent), 

The pericapillary deposition of fibrin, which may impede 
the transfer of nutrients and lead to venous ulceration, appears 
to be closely related to venous hypertension, capillary prolifera- 
tion and deficient fibrinolysis. 

JARRETT P. E. M, BURNAND K. G., MORLAND M. and BROWSE 
N. L. (1976) Fibrinolysis and fat necrosis in the lower leg. 
Br. J. Surg. 63, 157. 


24. The response of the peripheral circulation to an 
infusion of Dextran 40 

W. V. HUMPHREYS and D. CHARLESWORTH, Department 
of Surgery, University Hospital of South Manchester 
Dextran 40 is frequently given because it might improve the 
peripheral flow. Whether it does so by its effect on blood 
viscosity or by reducing vasomotor tone is uncertain. 

To resolve this uncertainty the effect of an infusion of 
500 ml Dextran 40 on the resistance to flow was measured in 
12 patients during the course of an operation to reconstruct 
the femoral artery. Pressure and flow were measured simul- 
taneously in the common femoral artery; the peripheral 
resistance (mean pressure divided by mean flow) was calculated. 
Measurements were repeated 10 minutes later after an infusion 
of Dextran 40, and measurements of blood viscosity were made 
before and after infusion. 

After infusion the asymptotic viscosity {converted to a 
standard haematocrit) increased significantly (P<0-01). Mean 
flow increased in every patient (average 33-3-:8-9 per cent), 
and peripheral resistance fell by 16435 per cent, which is a 
significant change (P<.0-005). 

There was no correlation between the change in blood 
viscosity and the fall in resistance (P 01) There was a good 
correlation between the initial resistance and the fractional 
change in resistance (P (0-01). 

These data support the belief that Dextran 40 improves 
flow by inducing reflex vasodilation. 


25. An objective assessment of profundaplasty 

jJ. FERNANDEZ, A. NICOLAIDES, N. ANGELIDES, I. GORDON- 
SMITH and J. D. LEWIS, Blood Flow Laboratory and 
Surgical Unit, St Mary's Hospital Medical School, 
London 


Profundaplasty (Martin et al., 1968) has become clinically 
accepted; however, an objective assessment of the clinical 
response and haemodynamic cffects has not been made. The 
aim of this study was to determine the effect of common 
femoral endarterectomy and profundaplasty on the resting 
pressure index (PI = ankle systclic pressure/brachial pressure), 
the walking distance (treadmilD, the fall in post-exercise ankle 
pressure and the recovery time. Measurements were made 
before operation and 1 month after operation in 20 patients 
with severe claudication, superficial femoral occlusion and 
‘poor run-off (defined as a clinical judgement that the patient 
was unsuitable for femoropopliteal bypass). Fifteen patients 
were available at 1 year and in these the changes shown below 
were sustained: 


Mean 
Ankle 25 fall 
pressure in ankle 
after pressure Walking Recovery 
exercise after distance time 
Platrest (mm Hg) exercise (m) (min) 
Preop. 042 24 65-7 119-2 9-5 
Postop. 0-58 58 32 206 5-8 
P<0005* P0005 P< 0-005 P0005 P «2 0-005 


* Significance (Wilcoxon matched pairs signed ranks test). 
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These results provide strong objective confirmation for 
clinical impression that profundaplasty has a place in 
management of lower limb ischaemia with claudication wt 
is unsuitable for other forms of reconstructive surgery. | 
MARTIN P., RENWICK S. and STEPHENSON C. 968) On de 

surgery of profunda femoris artery. Br. J. Surg. ` 
539—542, 








26. The haemodynamic effect of papaverine in peripher: 
arterial disease > 
R. O. QUIN, D, H. EVANS and P. R. F. BELL. Depariment. 
of Surgery, University of Leicester E 


Papaverine has been administered intra-arteridily in diffexe 
clinical situations at a number of dosages, and-a variable = 
apparently unpredictable effect on flow and pressure has tz 
observed. The aim of this study was to measure the cc 
response of the effect of papaverine and to assess the repr 
ducibility of the effect on flow and pressure. 

Flow was measured in the common femora: artery wit 
Statham SP 2201 modified square-wave electromagnetic fiiy 
meter, pressure was recorded on an Elersa-Schonar 
electromanometer. 

The dose response of the effect of papaverise on fow = 
measured in two groups of patients with intermsittent cla 
tion (z= 10) and rest pain (a= 7) using 16, 20 and X 
papaverine administered in a random order. The absolute : 
resting flows were 170 and 105 mi min^* respectively. : 
relative mean flow increases for claudicants were 2-6, TE 
3-5 and for rest pain 2:2, 2:6 and 2:9 respectively. The re: 
ducibility ef the effect of papaverine (20 mg on flow = 
confirmed by two separate injections in 10 patients. 

The relative systolic pressure drop produced by papa’: | 
(20 mg) in 96 claudicants was 34-4- 14-9 per cent for pat 
with aorto-iliac disease and 96-443 per cent fer patients 
femoropopliteal disease. The effect of papaverine (20 mg. 
pressure drop was reproducible in 22 patients. 

The haemodynamic effect of papaverine is thats reprod ici 
and dose-dependent and also dependent on the clinical 
of the patient. 








































27. Imprevement in the rate of vascular graft pate: 

with controlled postoperative defibrinogegation 
J. A. DORMANDY, K. B. GOYLE and J. POSTLETHW: 
St George’s, St James’s and Royal Free Hospi® 
London 


In the first part of the study a 4-mm diameter and 40-mm 
Dacron graft was inserted into the infrarenal portion c 
inferior vena cava of 30 rabbits, In half, randomly seles 
the plasma fibrinogen was lowered 24 hours after operatio 
the subcutaneous injection of Arvin (pit-viper venom 4 ue 
which was repeated daily for 2-3 weeks. In hese defit 
genated animals, instead of the normal postoperative rie 
fibrinogen, there was a fall to below 50 per «ent of the 
operative value. X-ray studies showed that alter 2 wee 
15 grafts were patent in the defibrinogenated group, but « 
4 grafts were patent in the untreated group. After 4 wee: 
the untreated rabbits had blocked grafts, but 65 per cent 
treated animals had patent grafts (y? test, POOL at b 
and 4 weeks). 

Encouraged by these results, a clinical trial hes been init 
So far, 5 patients have had femoropopliteal Dacron gr 
followed by controlled defibrinogenation. "There wert 
complications. It is possible that this technique will im; 
small graft patency in man as it has in the animal model. 








28. Clinical improvement in peripheral -irculatior 
controlled defibrinogenation "M 
J. A. DORMANDY and K. B. GOYLE, St George's aad 3! 
James's Hospitals, London 

An improvement in blood flow, without altering its o 
carrying capacity, may be expected by lowering the p 
fibrinogen and therefore the whole blood viscosity. 
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Eighteen patients with severe intermittent claudication, rest 
pain or gangrene were treated with subcutaneous injections of 
Arvin (8 u./kg twice weekly). The plasma fibrinogen fell from 
a mean pretreatment level of 510 mg per cent to 50 mg per 
cent. Whole blood viscosity, measured at a shear rate of 0-77 
s+, fell by over 50 per cent in all cases. This was accompanied 
by a rapid significant increase in claudication distance or 
disappearance of rest pain in 14 of the 18 patients. The arm/ 
ankle pressure index improved in 24 limbs, remained unaitered 
in 10 and deteriorated in only 2 limbs. Calf blood flow 
measured with a mercury-in-rubber strain gauge plethysmo- 
graph showed a parallel significant improvement in blood flow 
after defibrinogenation. 

There were no haemorrhagic complications, and it is 
concluded that lowering of the whole blood viscosity by 
controlled defibrinogenation with subcutaneous injection. of 
Arvin can be used to improve blood flow to the leg and to 
control the symptoms of patients with peripheral circulatory 
insufficiency. 


29. The immunosuppressive action of Niridazole 

J. R. SALAMAN, MICHELLE BIRD, A. GODFREY, B. JONES, 
D. MILLAR and J. MILLER, KRUF Institute of Renal 
Disease, Royal Infirmary, Cardiff 


Niridazole (Ambilhar) has been used for many years to treat 
patients with schistosomiasis, but only recently has it been 
found to be immunosuppressive in mice. The ability of 
niridazole alone, and in combination with other drugs, to 
prolong the survival of heart allografts has been studied in rats. 
Grafting was performed from Wistar (AgB*) to AS (AgB!) 
strains of rats, and the hearts were deemed rejected on the day 
that a beat ceased. Treatment was given daily for 20 days, then 
thrice-weekly for another 40 days. 


Survival of heart 
grafts (d) 


Group 
(7 rats Mean 
in each) Treatment time Range 
l None 7 6-9 
2 N50 2 8-39 
3 N50-+- A4 18* 9 80 
4 N50 4- A4 + P4 34* 42-100 
5 N30 on days 5, 6 and 7 only 17* 9-42 
+ A4+ P4 

6 N25 for 14 days-- A4 4- P4 14* 10--~ 50 
7 A4 -+ P4 9 8-31 
8 AS 8 7-11 


N30, Niridazole 50 mg/kg; N25, niridazole 25 mg/kg; 
A4, azathioprine 4 mg/kg; A8, azathioprine 8 mg/kg; P4, 
prednisolone 4 mg/kg. 

* Significant prolongation. 


Niridazole was much more effective than azathioprine and 
prednisolone in prolonging allograft survival. When used 
continuously at a dose of 50 mg/kg in combination with these 
drugs (group 4) only 2 of 7 grafts were rejected (42 and 55 
days) Two rats died accidentally on days 51 and 52 with 
beating grafts, and the remaining 3 grafts currently survive 
(7 100 days). White cell depression did not occur. Niridazole 
also suppressed primary sensitization to DNCB in sheep and 
the graft versus host response produced when human lympho- 
cytes were injected into irradiated rats. This drug is now being 
considered for use in human renal transplanattion. 


30. Patterns of lysosomal enzyme release during in 
vitro kidney perfusion 
G. L. COHEN, F. W. BALLARDIE and R. W. G. JOHNSON 
(I. E. GILLESPIE), University Department of Surgery, 
Royal Infirmary, Manchester 
Lysosomal enzymes have been shown to be released during in 
vitro kidney perfusion, but no relationship has been reported 
between enzyme release and kidney viability. 

Kidneys under the three separate conditions—(a) uninjured, 
(b) warm injured and (c) ice-stored—were perfused in vitro for 
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up to 10 days at 8 ^C. The concentration of N-acetyl glucos- 
aminidase (NAG) in the plasma protein fraction (PPF) based 
perfusate was measured intermittently, and the viability of the 
kidneys assessed by reimplantation with immediate contra- 
lateral nephrectomy. 

Al the uninjured kidnevs perfused for up to 72 hours 
functioned immediately. NAG was released throughout these 
perfusions at a constant rate of between 0-40 and 0:84 u./g-! 
kidney weight h^. In perfusions extending beyond 96 hours 
NAG release rates accelerated to 8 u. g^ h> after the phase of 
constant rate release. Warm injury before perfusion shortened 
the period of constant rate NAG release in proportion to the 
length of the warm injury. Ice storage before perfusion resulted 
in greater loss of NAG by the kidney than occurred during an 
equivalent period of perfusion. 

NAG release rates during kidney perfusion show a correla- 
tion with viability and can be used as an indicator of pre- 
perfusion and perfusion-induced kidney damage. 


31. Micropuncture study of electrolyte secretion in the 
cat pancreas 

R. LIGHTWOOD and H. A. REBER (R. B, WELBOURN), 
Department of Surgery, University of C alifornia, San 
Francisco, and the Norwich Hospitals, Norfolk 


The site of pancreatic water and electrolyte secretion is not 
known, though some evidence in the rat (Mangos et al., 1974) 
and rabbit (Swanson and Soloman, 1973) suggests that anion 
exchange may occur in the duct system. A micropuncture study 
was done in the cat pancreas because considerable information 
already exists about its exocrine function. In 20 cats, collections 
were made at various levels in the extralobular ducts by direct 
micropuncture or by a new technique of retrograde micro- 
cannulation, During maximal secretion stimulation main duct 
chloride was 454-11 mmol/l and bicarbonate 115 4-9 mmol/l. 
Micropuncture samples from first generation (smallest) ducts 
had chloride concentrations of 110-4 mmol/l, from second 
generation ducts 76 :- 7 mmol/l and from third generation ducts 
49 1-6 mmol/l; these drain into the main duct. Chloride con- 
centration of extracellular fluid was 1204-6 mmol/l. In another 
12 experiments main duct juice containing “C inulin was 
introduced into small extralobular ducts by split-drop stationary 
microperfusion. After 2 minutes’ perfusion during maximal 
secretion stimulation the inulin ratio (conc. inulin out/conc. 
inulin in) was 0-46 4- 0-09, compared with 0-71 +005 in the 
unstimulated duct. 

These results indicate that the small extralobular ducts 
secrete a bicarbonate-rich fluid in response to secretin. 


MANGOS J. A., MCSHERRY N. R., NOUSIA-ARVANITAKIS S. et al. 
(1974) Transductal fluxes of anions in the rat pancreas. 
Proc. Soc. Exp. Biol. Med. 146, 321.328. 

SWANSON C. H. and SOLOMAN A. K. (1973) A micropuncture 
investigation of the whole tissue mechanism of electrolyte 
secretion by the in vitro rabbit pancreas. J. Gen. Physiol. 
62, 407-429, 


32. Hypocalcaemia of acute pancreatitis: the effect of 
hypoalbuminaemia 

C. W. IMRIE, B. F. ALLAM and J. C. FERGUSON (L. H. 
BLUMGART), University Departments of S urgery and 
Pathological Biochemistry, Glasgow Royal Infirmary 


Hypocalcaemia in acute pancreatitis has been accepted as an 
index of the severity of the disease (Trapnell et al., 1974). Three 
hundred and eightv-two paired estimations of serum calcium/ 
albumin were made serially in 130 patients during the course 
of an attack of acute pancreatitis. Hypocalcaemia («2-20 
mmol/l) and hypoalbuminaemia (< 40 g/l) developed rapidly: 
overall results and daily variations of serum calcium and 
albumin showed significant correlation. Hypocalcaemia was 
found in 87 patients, but on correction for coexistent hypo- 
albuminaemia in only 15 patients. Severe true hypocalcaemia 
(< 1:90 mmol/l) was found in 3 patients only. Estimation of 
ionized serum calcium levels confirmed the low incidence of 
true hypocalcaemia. 


Serum globulin results remained within the normal range, 
which suggests that haemodilution was probably unimportant. 
Aspirates of peritoneal and pleural effusion revealed an albumin 
content of over 28 g/l. Redistribution of albumin outwith the 
intravascular compartment is therefore probably the major 
facter in production of the hypoalbuminaemia. 

Mortality and severity of acute pancreatitis related as 
closely to hypoalbuminaemia as to uncorrected hypocalcaemia. 
Specific therapy of hypocalcaemia of acute pancreatitis is 
rarely necessary and as an index of severity hypocalcaemia 
requires reappraisal. 


TRAPNELL J, E., RIGBY C. G., TALBOT C. H. et al. (1974) A con- 
trolled trial of Trasylol in the treatment of acute pancrea- 
titis. Br. J. Surg. 61, 177-182. 


33. The nature of hypocalcaemia in acute pancreatitis 
M. 4. MCMAHON, J. S. WOODHEAD and R. D. HAYWARD, 
University Department of Surgery, General Infirmary, 
Leeds, and Departments of Medical Biochemistry and 
Surgery, University Hospital of Wales, Cardiff 


Depression of serum calcium levels has been used as an index of 
severity of acute pancreatitis, It remains unclear why calcium 
sequestered in deposits of fat necrosis is not rapidly replenished 
from skeletal reserves. Effects of parathormone, thyrocal- 
citonin and glucagon have been implicated in explanations of 
the phenomenon, and it has recently been suggested that the 
hypocalcaemia may be explained by changes in serum albumin 
levels. 

Eighty attacks of pancreatitis were classified as mild or 
severe on clinical grounds. A computerized method was used 
to correct calcium levels to an albumin of 40 gj! and to 
calculate the ionic component. Parathormone was measured 
by radio-immunoassay. 

Severe pancreatitis was associated with significant hypo- 
calcaemia as judged by uncorrected, corrected and ionic levels, 
both on admission and 48 hours later. 


Cakium level 


on admission Pancreatitis 

(mmol/D Mild |. Severe 
Uncorrected 2-31 3- 0-03 2:08 4- 0-07 
Corrected 2:34 4 0-02 z:10-- 0-04 
Ionic 116-001 1-04 0-02 


ka 


Six patients with severe pancreatitis had lower parathormone 
levels (0-254-0-13 ng/ml) than 6 with mild attacks (0:67. 
0-26 ng/mD, who in turn had lower levels than 6 patients 1 day 
after an abdominal operation (0-89 :- 0-27 ng/ml). 

Severe pancreatitis appears to be associated with a true 
hypocalcaemia which may in part be due to a deficiency of 
circulating parathormone. 


34. The effect of ethanol on enzyme secretion from the 
rabbit pancreas in vitro 

G. GLAZER, C. BALDWIN and M. STEER (H. A. F. DUDLEY), 
Department of Surgery, Beth Israel Hospital and 
Harvard Medical School, Boston, Massachusetts 


The direct secretory effect of 3 per cent ethanol bathing the 
acinar cell of the in vitro rabbit pancreas (Rothman, 1964) has 
been compared with that of cholecystokinin (CCK, 4 Ivy dog 
units/ 100 ml bath fluid) in 12 experiments (8 alcohol, 4 CCK). 
Two I-hour samples of pancreatic juice were collected both 
before anc after the start of stimulation, which was continued 
for 1 hour and then withdrawn by wash-out. In the first post- 
stimulus kour the volume (vr) and protein concentration (c) 
increased in both groups (mean percentage AV ethanol = 34 
per cent, CCK — 20 per cent; mean percentage AC ethanol — 
92 per cent, CCK = 152 per cent); in the second hour protein 
output rose further in the ethanol group but fell in the CCK 
group. Trypsinogen, chymotrypsinogen and amylase were 
always secreted in parallel; pancreatic trypsin inhibitory 
capacity (PTD fell significantly in the first post-ethanol hour 
(paired :, P<0-01) but not after CCK. Trypsin activity was 
never detected in pancreatic juice. 
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Ethanol directly produces a rise in volume and pronis 
content of pancreatic juice and this continues beyond 
stimulus. The parallel secretion of enzymes in this model shi 
not result :n a fall in PTI; the decline observed suggests * 
consumption. The latter finding resembles that in rats 
chronic aleohol ingestion (Huttunen et al., 1976) and may 
of importance in the initiation of acute pancreatitis by etha 
HUTTUNEN R., HUTTUNEN P, and JALOVAARA P. (1976) The € 

of chronic intragastric alcohol ingestion on the paner? 

secretion of the rat. Scand. J. Gastroenterol. 143, 103€ 
ROTHMAN 3, S. (1964) Exocrine secretion from the isolated: 

rabbit pancreas. Nature (Lond.) 204, 84-85. 





35. Autoregulation of cerebral blood flow in chronic 
hypertensive baboons 
W. FITCH,J. V. JONES, E. T. MACKENZIE and A. M. HARF 
MRC Cerebral Circulation Group, Wellcome Surg; 
Research Institute, University of Glasgow, and Univer a: 
Departments of Anaesthesia, Cardiology and Surge 
Glasgow Royal Infirmary 
The effect of graded progressive hypotension on the & 
regulation of the cerebral blood flow was studied in anaes 
tized baboons. Six normotensive animals and 5 with chies 
renovascular hypertension of 8-12 weeks’ duration se 
studied. Progressive systemic hypotension was produced « 
a period ef 4-5 hours by graded haemorrhage. Blood 
withdrawn: from the femoral artery in quantities sufficien 
decrease mean arterial pressure in steps of approxims 
134Pa. Cerebral blood flow was determined at each 
reduction :n arterial pressure by measuring the clearance 
33x e following intra-carotid injection of the isotope. 
Baseline mean arterial pressure in the hyper:ensive an 
(18:03 1-8 KPa) was significantly greater than in the nor 
tensive animals (12-1 2- 0-9 kPa). Otherwise, mean resting va 
were similar in both groups of animals. In the normoten 
animals, autoregulation was maintained to a mean arte 
pressure of approximately 8&7 kPa after which the cere 
blood fow was pressure passive. In the chronically hypertems: 
animals the lower limit of autoregulation was evident at a res 
arterial pressure of 12-0-13-3 APa. | 
It is postulated that the structural adaptations taking p 
in the resistance vessels as a result of chronic hyperter: 
seriously limit the degree of hypotension which can be tolers 
by the hypertensive patient. 









































36. High incidence of malnutrition in hospitali-sd 
surgical patients TE 
G. L. HILL, R. L. BLACKETT, L. BURKINSHAW, G. 
YOUNG, J. V. WARREN, C. J. SCHORAH and 3. D. MORC 
(0. C. GOXIGHER), University Department of Surge 
The General Infirmary, Leeds 


There is a growing body of evidence that nutritional sur: 
for hospitalized patients is far from ideal. To assess the si 
tion the entire surgical population of a hospEal (89 gen 
surgical patients, 16 urological patients) was surveyed. 

The patents were divided into four categories: preoperz 
minor (CB, preoperation major (CID, postoperation m 
(CUD, postoperation major (CIV). Body weight (B.wt.), 
muscle circumference (AMC), haemoglobin (Hb), se 
albumin (S.Alb.), white blood cell vitamin C «Vit. C} tr 
ferrin (Tf. and total body potassium (TBK) were mea: 
and compared with the 95 per cent range obtained from hea 
controls. Yalues less than the lower limit of this range e 
taken as abnormal. Weight loss was considered abno 
when the measured weight was less than 85 per cent of the siie 
illness weight. 

For the whole population the following incidence of ab 
malities was found: B.wt. 24 per cent; AMC 44 per ¢ 
S.Alb. 56 per cent; Hb 48 per cent; Tf. 55 per cent; Y 
32 per ceni; TBK 22 per cent. Body weight. AMC and S. 
were measured in all patients and at least one of these 
abnormal in 64 per cent of CI, 89 per cent of CH, 50 per cec 
CHI and & per cent of CIV. However, the number of tlie 
abnormal values per patient was highest in CIV, suggesse 
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that the nutritional disturbance had become more severe in 
hospital, particularly after major surgery, Only 5 patients were 
receiving nutritional therapy of any kind and only 21 had a 
comment on their nutritional status in the case notes, 

It is apparent that there is a high incidence of malnutrition 
in surgical patients which is unrecognized and untreated. 


37. Lithogenic bile: a study in women taking oral 
contraceptives 

C. M. WHITE, J. M. T. HOWAT and P. F. SCHOFIELD, 
Department of Surgery, Park Hospital, Manchester 


Clinical observations have suggested a high incidence of gall- 

stones in young women taking oral contraceptives (Howat et al., 

1973). The present investigation examines the effect of 

ingestion of oral contraceptives on the composition of bile in 

well women under 30 years of age. 

Vlahcevic et al. (1971) have shown that bile-rich duodenal 
fluid accurately reflects the chemical composition of the bile. 
A single-lumen tube was positioned in the second part of the 
duodenum under X-ray control. Duodenal bile was aspirated 
after intravenous injection of cholecystokinin and was analysed 
for cholesterol, phospholipids and total bile acids. A group 
taking oral contraceptives was compared with a matched control 
group. 

Of 7 women taking oral contraceptives, 5 produced bile 
which was lithogenic, ie. supersaturated with cholesterol 
according to the limits of cholesterol solubility previously 
defined in vitro (Admirand and Small, 1968). One of the 7 
women in the control group produced lithogenic bile. This 
result is significant at the 5 per cent level (P = 0-049). 

The secretion of lithogenic bile by women taking oral contra- 
ceptives may account for the observed higher incidence of 
gallstones. 

ADMIRAND W. H. and SMALL D. M. (1968) The physicochemical 
basis of cholesterol gallstone formation in man. J. Clin. 
Invest. 47, 1043-1052. 

HOWAT J. M. T., JONES C. B. and SCHOFIELD P. F. (1975) Gall- 
stones and oral contraceptives. J. Int, Med. Res. 3, 59-62. 

VLAHCEVIC Z. R., BELL C. C. jun., JUTTUUDATA P. et al. (1971) 
Bile-rich duodenal fluid as an indicator of biliary lipid 
composition and its applicability to detection of lithogenic 
bile. Arm. J. Dig. Dis. 16, 797—802. 


38. Blood viscosity, red cell flexibility and plasma 
fibrinogen in patients with angina 

A. N. NICOLAIDES, P. A. DUPONT, R. BOWERS, T. 
HARBOURNE and P. H. KIDNER, Blood Flow Laboratory 
and Surgical Unit, St Mary's Hospital Medical School, 
London 


It has been suggested that in patients with chronic lower limb 
ischaemia, blood viscosity (n) and plasma fibrinogen concentra- 
tion are increased (Dormandy et al., 1973) and that the rises in 
the latter tend to lower the blood viscosity by increasing red 
cell flexibility (RCF). 

This study tests whether similar changes occur in patients 
with angina. Blood viscosity was measured at four shear rates 
(230, 115, 46 and 23 s^!) with a Brookfield viscometer. 
Haematocrit (Ht) and RCF was measured by the micro- 
haematocrit technique (Sirs, 1968). The clot weight method 
was used for the plasma fibrinogen concentration. 

There were 22 patients with angina (mean age 55-- 10 years) 
and 22 controls (mean age 51--20 years). The controls were 
preoperative general surgical patients without peripheral 
arterial or cardiac disease. All samples were drawn at 9 a.m. 
before breakfast. 


7 230 7 115 7, 46 423 
Group (cP) {cP) (cP) (cP) 
Angina 
Mean 4-98 6:00 7-48 9-36 
3: s.d. +065 4- 0:87 40-96 4.34 
Control 
Mean 4.39 4-84 6:51 8:11 
5.4. +044 40-69 + 1-03 41-61 
P (unpaired f-test) 0-0005 . 0.0005 0.0025 0-005 
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RCF 
(55 packing/ 
Ht Fibrinogen min) 
Group ae (mg74) at Ht 40 
Angina 
Mean 46-34 468 19-44 
s.d. +481 4:135 +626 
Control 
Mean 42-13 366 13-00 
Esd. +4-58 +123 +446 
P (unpaired t-test) 0:0025 0-01 0:0005 


Blood viscosity, haematocrit, plasma fibrinogen and RCF 
were higher in patients with angina. However, when the 
viscosity was corrected to a standard haematocrit (45 per cent) 
there was not a significant difference in the mean viscosity of 
the two groups. Thus. the higher viscosity in patients with 
angina is the result of their higher haematocrit. The increased 
red cell flexibility tends to lower blood viscosity, so counter- 
acting the effect of raised fibrinogen. 

DORMANDY J. A., HOARE E., COLLEY J. et al. (1973) Clinical 
haemodynamic, rheological and biochemical findings in 
126 patients with intermittent claudication, Br. Med. J. 4, 
576-578. 

SIRS J. A. (1968) The measurement of haematocrit and flexibility 
of erythrocytes with a centrifuge. Biorheology 5, 1-14. 


39. Identification of bilary infection by preoperative 
duodenal aspiration 

M. R. B. KEIGHLEY and D. W. BURDON, The General 
Hospital, Birmingham 


Septicaemia may complicate ERCP, transhepatic cholangio- 
graphy and biliary operations due to organisms present in the 
bile (Keighley et al, 1975), Appropriate antibiotic cover might 
prevent this complication. A means of detecting whether 
organisms are present in the bile before operation has been 
investigated. 

Collections of duodenal aspirate were obtained in 47 patients 
before biliary operations. Viable counts and the presence of 
bacteria in the duodenum were compared with operative bile 
cultures. 

The duodenal fluid was sterile in 16 cases (34 per cent); none 
of these patients had bacterbilia. Bacteria were isolated from 
the duodenum in 31 patients (66 per cent). However, the bile 
was infected in only 18 of these (58 per cent). Small numbers 
(<< 10%) of oral commensals were isolated from the duodenum 
in 15 of the 29 patients in whom the bile was sterile (52 per cent). 
Therefore patients with organisms in the duodenum were sub- 
divided according to the number of bacteria present. When 
colony counts of duodenal aspirates were less than 105 (n = 11) 
only 3 patients had bacterbilia (27 per cent). When colony 
counts of duodenal fluid were greater than 10° (n = 20) 15 
patients had bacterbilia (75 per cent) and the type of organism 
was correctly identified in 12 of these cases. 

Preoperative duodenal aspirations will identify the presence 
and type of organisms in the bile in 75 per cent of patients 
provided that colony counts of duodenal fluid exceed 10° 
organisms per ml. 


KEIGHLEY M. R. B., DRYSDALE R. B,, QUORAISHI A. H. et al. (1975) 


Antibiotic treatment of biliary sepsis. Surg. Clin. North 
Am. 55, 1379-1389. 


40. Duration of prophylactic antibiotic cover against 
anaerobic sepsis in bowel surgery 

R, DOWNING, M. R. B. KEIGHLEY, A. R, MCLEISH, D. W. 
BURDON and J. ALEXANDER-WILLIAMS, The General 
Hospital, Birmingham 

Operations on the large bowel are associated with a high 
incidence of wound sepsis, intra-abdominal abscess and 
septicaemia (Burton, 1973). Many of these complications are 
caused by dissemination of anaerobic organisms present in the 
bowel during operation (Willis et al., 1976). Short term chemo- 
prophylaxis may reduce the dangers of antibiotic-resistant 
organisms and superinfection (Stokes et al., 1974). 





The aim of this study was to examine the impertance of 
anaerobic infections in bowel surgery by the use cf an anti- 
biotic effective only against the non-sporing anaercbic bowel 
flora and to compare a 24-hour regimen with 5-day prophy- 
laxis. Consecutive patients (n = 97) undergoing operations for 
colorectal cancer or inflammatory bowel disease were allocated 
to one of three groups: lincomycin for 5 days (n= 33); 
lincomycin for 24 hours (n = 30); controls (n = 34). The groups 
were matched for age, steroid status and operation. In the first 
group, postoperative sepsis fell from 40 to 18 per cent compared 
with the controls (P<0-025) and the incidence of bacteroides 
was reduced from 32 to 3 per cent (P « 0-005). In the second 
group, sepsis was reduced from 40 to 24 per cent compared 
with the controls (P-—0-05) and there were no infections due to 
bacteroides. None of the patients in this study developed pseudo- 
membranous colitis. There was one operative death-—a patient 
in the control group who developed bacteroides septicaemia. 

Short term prophylaxis with lincomycin is almost as effective 
as 5-day cover against non-clostridial anaerobic infections in 
bowel surgery. 

BURTON R. C. (1973) Postoperative wound infection in colonic 
and rectal surgery. Br. J. Surg. 60, 363-365. 

STOKES E. J, WATERWORTH P. M., FRANKS V. et al. (1974) Short 
term routine antibiotic prophylaxis in surgery. Br, J. Surg. 
61, 739—742. 

WILLIS A. T., FERGUSON I. R., JONES P. H. et al. (1975) Metro- 
nidazole in prevention and treatment of bacteroides 
infections after appendicectomy. Br. Med. J. 1, 318-320. 


41. Anal pressures in haemorrhoids and anal fissure 

M. R. B. KEIGHLEY, Y. ARABI and J. ALEXANDER- 
WILLIAMS, The General Hospital, Birmingham 
Treatment of haemorrhoids and anal fissure by manual 


— dilatation or sphincterotomy has provided satisfactory results 


.. in many patients (Lord, 1969; Eisenhammer, 1974), The 
rationale for these procedures is that there is abnormal internal 
sphincter activity. 

Anal pressures have been measured in 71 cases: haemor- 
rhoids (n = 42), chronic anal fissure (n = 7), acute anal fissure 
(n= 2) and matched controls (5 — 20). Measurements have 
been made with a closed water-filled balloon catheter (Hancock 
and Smith, 1975). The results are expressed as means (-i- s.d.) 
of the maximum anal pressure. There was no significant 
difference between controls (104+ 18-4 cm H,O), haemorrhoids 
(98 320-8 cm H,O) or chronic anal fissure (106 +- 16:3 em H,O). 
Both patients with acute fissure had pressures greater than 
160 cm H,O. Pressures were significantly greater in first or 
second degree haemorrhoids than third degree piles (116 and 
76 cm H,O respectively; P 0-01). In the former, a history of 
irritation or discharge was associated with lower pressures than 
in patients with pain (85 and 120 cm H,O respectively). There 
was a close correlation between pressure and clinical assessment 
of sphincter activity; also between pressure and type of wave- 
form. 

Increased anal pressures occur only in acute fissure and in 
painful second degree haemorrhoids. Digital examination 
affords an accurate assessment of anal pressure and will, there- 
fore, indicate patients requiring treatment by manual dilatation 
or sphincterotomy. | 
EISENHAMMER S, (1974) Internal anal sphincterotomyw versus 

anal stretch with special criticism of the ana! stretch 
procedure for haemorrhoids. Dis. Colon Rectum 17, 
493—522. 

HANCOCK B. D. and SMITH K. (1975) The internal sphincter and 
Lord's procedure for haemorrhoids. Br. J. Surg. 62, 
833-838. 

LORD P. H. (1969) A day case procedure for the cure of third 
degree haemorrhoids. Br. J. Surg. 56, 747-749. 


42. Re-examination of the response of the lower 
oesophageal high pressure zone to abdominal com- 
pression 

J. CLARK, T. R. DEMEESTER and D. B. SKINNER (R. 
SHIELDS), Departments of Surgery, University of 
Chicago and University of Liverpool 
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When abdominal pressure rises gastro-oesophageal compet iege. 
may be maintained by extrinsic compression of the imt 
abdomina? oesophagus (Johnson, 1968). The lower oesoph axe 
high pressure zone (HPZ) response to abdomiral compr 
should depend on the length of the zone which lies ie 
abdomen. 

In 27 patients oesophageal manometry was empk 
before and during the continuous applicatioe of 50 mr 
abdominal compression, The following data or the HPZ 
Obtained: pressure above gastric (mm Hg), position, x 
length and the length below the respiratory :nversion pei 
(intra-abdominal length). 

Abdominal compression produced a mean rise (isem 
7:9 3-0-5 mm Hg in intragastric pressure and 08 --0-5 mi 
in oesophageal pressure. The HPZ pressure fal from 1 
1-0 mm Hz before compression to 12-6.-2-0 :nm Hg de 
compressien. This was a decrease of 22 per cent (P< 0 
The intra-abdominal length of the HPZ was 2-1--0-2 cm, 
during compression this was reduced by 28 per cent to ! 
0-2 cm (P «: 0-003). The proximal end of the HPZ was dispk 
cephalad by 1-44-03 cm (P — 0-001) during comoression. 

Reductien of the intra-abdominal length of tae HPZ res 
in reduced transmission of extrinsic pressure to the H 
Displacement negates the value of static catheter abdomei 
compression tests (Cohen and Harris, 1971). Cempression did 
not augment the HPZ and therefore a vagal reflex need ro: | a 
invoked in the response. 





COHEN S, and HARRIS L. D. (1971) Does hiatus hernia afez 
competence of the gastro-oesophageal sphincter? 
Engl. J. Med. 284, 1053-1056, 

JOHNSON M. D. (1968) The Cardia and Hiatus Herria. Springü 
HI.: Thomas. 


43. The estimation of lower oesophageal sphincr 
pressure by the station pull-through technic 
J. G. TEMPLE, D. HAY and R. J. R. GOODALL, Departrt- 
of Surgery, Hope Hospital (Manchester Univers 
Medical School), Salford 


















The validity of the station pull-through technique (SPT) 
measuring lower oesophageal sphincter presswre (LESPY 
uncertain (Perez-Avila and Irvin, 1975). SPT was perform 
on three separate occasions in 18 fasting normal subie 
twice on ore day and once 7 days later. In 10 cf these voi 
teers à water-perfused, open-ended, triple lumen tube - 
used, with the recording openings orientated radially at 5 
intervals from the tip. Reproducibility of restiíag LESP : 
satisfactory on the same day (r= 0-88) but pocr on differ 
days {r = 0-59). In the other 8 subjects an intraluminal press 
probe containing three sub-miniature transducers sited in 
at 5-cm intervals from the distal end was used; This sysie 
obviates recording infidelity and cumbersome plu:nbing (Dec: 
et al., 1976} Same day reproducibility was good £r = 0-70) 
poor from day to day (r = 0-42). : 

Resting LESP was calculated as the mean of the recordi 
of the three pressure channels. Significantly higher presso 
were measured by the proximal channel than the middle : 
distal channels with both the water perfusion tubes (P —(-0€ 
and the intraluminal transducers (P< 0-005). T 

Because both the radially orientated and imine pres: ee 
channels measured higher pressures in the proximal chance; 
the variatioas in resting LESP between recording channels 
not due to radial asymmetry, as suggested by Kaye as 
Showalter (1971). Furthermore, SPT does no: give repe 
ducible results from day to day. 



















DODDS W. J.. STEF J. J. and HOGAN W. J. (1976) Factors detenn re 
ing pressure measurement accuracy by intra-lumi 
manometry. Gastroenterology 70, 117-123. : 

KAYE M. D. and SHOWALTER J. P. (1971) Manometric configuey. - 
tion of the lower oesophageal sphincter in normal hur 
subjects, Gastroenterology 61, 213-223. Pha. 

PEREZ-AVILA C, and IRVIN T. T. (1975) Interpretation of lower | 
oesophageal pressure measurements. Ar. J. Surg. 62, 6 
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44. The strength of the colon wall in diverticular disease 
A. N. SMITH and J. SHEPHERD, Wolfson Gastro-intestinal 
Laboratories, Western General Hospital, and Depart- 
ment of Clinical Surgery, Edinburgh 


Parks and Connell (1969) have shown that the relationship 
between increments of volume and of pressure in a colonic 
balloon was less well maintained in diverticular disease than in 
control subjects. The colonic wall might be less strong in 
diverticular disease or could be ‘adapting’ to the distending 
force. This is paradoxical because it is known to have a 
thickened muscle, 

Similar balloon experiments have been done comparing 10 
control subjects and patients with diverticular disease, 5 
patients with diverticular disease in rivo and the effects in vitro 
in the specimens obtained from the same patients and 8 subiects 
with diverticular disease whose intraluminal colonic pressure 
had been lowered by bran therapy. 

The control and diverticular disease subjects showed 
proportionality between volume and pressure to a critical 
pressure of 48-86 cm H,O in the controls and of 22:6-- 4:4 
cm H.O in diverticular disease (P< 0-005). 

The reactions of the colonic wall in diverticular disease in 


HO respectively) and after changing the intraluminal pressure 
by bran (30-)-6°8 cm HO,) were unchanged. 

The results suggest that the strength of the colonic wall ts 
more dependent on local factors which once altered by the 
disease process are not readily altered by changing the intra- 
luminal pressure. 


PARKS T. G. and CONNELL A. M. (1969) Motility studies in 
diverticular disease of the colon. Part H. Effect of colonic 
and rectal distension. Gur. 10, 538-542, 


45. Immediate and delayed segmental reversal after 
massive small bowel resection 

A. A. B. BARROS D'SA, T. L. KENNEDY and T. G. PARKS, 
Department of Surgery, The Queen's University and 
Royal Victoria Hospital, Belfast 


Despite various regimens recommended to improve the 
prognosis after massive intestinal resection, an ideal treatment 
policy has not been established. 

The effects of reversed intestinal segments after massive 
resection in dogs have been evaluated, Thirty-nine animals in 
four experimental groups all had a 75 per cent distal small 
bowel resection. The models prepared were: resection alone 
(‘resection’); resection with reversal of the terminal 10 cm of 
the remnant (reversal); resection initially with reversal as a 
secondary procedure (‘delayed reversal’); resection with tran- 
section but without reversal of the terminal 10-cm segment 
(controls). 

No dogs in the resection or control group survived beyond 
30 days. Delayed reversal conferred no advantage, but 
minimum mean survival in the reversal group was 279 days 
(P «— 0-001). Weight losses in the latter group were significantly 
lower than in the other groups (P< 0-001). 

Glyceryl tripalmitate-1-*C absorption was studied by the 
breath analysis technique. Absorption levels fell in all except 
the reversal group, in which significantly higher and sustained 
levels were recorded (P — 0-001). 

A food/barium column was observed radiologically to 
measure mouth-to-caecum transit times. These were signifi- 
cantly longer in the reversal than in the other groups (P< 0:001). 

Unlike animals that had resection alone, those with primary 
segmental reversal showed marked and progressive delay in 
transit, which was in keeping with improved fat absorption, 
weight gain and longer survival. 


46. The assessment of results of surgery for peptic ulcer 
W. P. SMALL, ELIZABETH L. CAY and A. E. PHILIP (A. N. 
SMITH), Gastric Follow-up Clinic, Western General 
Hospital, Edinburgh, Department of Rehabilitation, 
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University of Edinburgh, and Bangour Village Hospital, 
Broxburn, West Lothian 


it is traditional to report the degree of success of operation 
for peptic ulcer in terms of its technical perfection, the absence 
or percentage incidence of a recognized series of complications 
and a graded opinion of the result as judged by an individual 
or a panel. 

Using his own criteria, the patient agrees in general with the 
clinician's verdict, but is concerned more with the effect on his 
everyday life than with complete absence of symptoms 
(Editorial, 1975). 

In 60 postoperative peptic ulcer subjects the patient's 
assessment of the results by a 30-item questionnaire and the 
100-mm line test has been compared with the clinician's 
judgement and measurements such as alkali consumption. 

It has been shown that a few criteria are sufficient to define 
the overall outcome. Whereas postoperative dumping, bile 
vomiting and diarrhoea are usually taken as indicators of 
success, more stringent ones are shown to be work record, 
weight behaviour and social stability. By relating postoperative 
outcome to preoperalive severity of symptoms the illogical 
presentation of 'results' in the absence of knowledge of the 
number of Visick H patients coming to surgery can be 
remedied (Cay et al., 1975). 


CAY E. L.. PHILIP A. E., SMALL wW. P. et al. (1975) Patient's 
assessment of the result of surgery for peptic ulcer. 
Lancet 1, 29-31, 

EDITORIAL (1975) Selecting the vagotomy or selecting the 
patient? Lancet 1, 149-150. 


47. Increased plasma pro-insulin following operation: a 
mechanism for insulin resistance 

A. E. B. GIDDINGS, D. MANGNALL, H. H. LAFFERTY and 
R. G. CLARK, Royal Infirmary, Bristol, and Northern 
General Hospitai, Sheffield 


On the morning after surgery basal and stimulated plasma 
immunoreactive insulin (IRI) values are increased and yet 
plasma glucose remains high (Ross et al., 1966; Giddings, 1974) 
Conventional immunoassay, however, does not differentiate 
between the insulin monomer and its precursor pro-insulin, 
which is normally present as less than 5 per cent of total 
immunoreactivity. 

Six male subjects have been studied on the mornings before 
and after elective abdominal surgery. Plasma insulin concentra- 
tions have been estimated in the basal state and in response to a 
45-minute glucose infusion, a technique which produces a 
biphasic IRI response with peaks at 6 and 60 minutes. In 
addition to conventional assay, plasma was fractionated using 
a L5 x 50-cm column of Bio Gel P10 calibrated with standards 
of 225] insulin monomer and 1*1 pro-insulin (Novo). 

After operation basal IRI rose from 7-224167 to 137 4 
2-12 mu./l (mean -i-s.e.m.) (P«: 0-001), and in every patient the 
proportion of pro-insulin to insulin monomer increased (mean 
rise 3-9-14-9 per cent). During glucose stimulation there was a 
further increase in pro-insuiin values and this was greater in 
the postoperative test. 

Since pro-insulin has both a reduced biological activity and 
tonger half-life than the insulin monomer, increased pro-insulin 
values may be an important component of postoperative 
insulin resistance. 


GIDDINGS A. E. B. (1974) The control of plasma glucose in the 
surgical patient. Br. J. Surg. 61, 787-792. 

ROSS H. J., JOHNSTON 1. D. A., WELBORN T. A. et al. (1966) Effect 
of abdominal operation on glucose tolerance and serum 
levels of insulin, growth hormone and hydrocortisone. 
Lancet 2, 563—566. 


48. The relationship between insulin and growth 
hormone before, during and after minor surgery 

R. C. G. RUSSELL, B. ELLIS, P. SPARGO and H. A. F. 
DUDLEY, Surgical Unit, St Mary's Hospital, London 


One hypothesis to explain changes in blood concentrations of 
insulin and growth hormone immediately after injury is 


sequential (Wright and Johnston, 1975): peripheral glucose 
utilization falls, hyperglycaemia develops and insulin and, in 
turn, growth hormone (hGH) are secreted. To test this view, 
both frequent sampling of hormone levels and assurance of 
preoperative normality of secretion patterns are necessary. 

Eight patients underwent inguinal herniorrhaphy. Hourly 
blood samples spanned the 12-hour preoperative to 24-hour 
postoperative period and were triplicated over 5-minutes to 
damp potential rapid fluctuations (Ellis et al., 1975). Insulin 
and hGH were measured by radio-immunoassay. Sieep was 
studied concomitantly (Ellis et al., 1976). 

During surgery hGH levels rose immediately in all the 
subjects, but insulin levels fell transiently and thereafter 
remained at or about preoperative levels. After surgery hGH 
remained elevated for 24 hours; insulin, initially lew, rose 
some 10 hours later and was high for the rest of the study. A 
normal peak of hGH related to slow wave sleep occurred pre- 
operatively, but was attenuated postoperatively by which time 
hGH was also falling. A simple relationship betweer insulin 
and hGH could not be extracted mathematically from the data. 

The results do not support the sequential hypothesis of 
hGH secretion. Raised levels may be a primary response to 
injury. 





ELLIS B. W., RANDALL N, J., JOHNS M. W. et al. (1976) A trans- 
portable sleep recording system. Biomed. Eng. In the press. 

ELLIS B. W., RUSSELL R. C. G., BLOOM S. R. et al. (1973) Diurnal 
rhythm of gastrin and glucagon. Br. J. Surg. 62, £59, 

WRIGHT P. D. and JOHNSTON I. D. A. (1975) The effect of surgical 
operation on growth hormone levels in the plasma. 
Surgery 77, 479-486, 


49. A randomized controlled trial of preoperative 
intravenous nutrition in patients with stomach cancer 
R. H. P. WILLIAMS, R. V. HEATLEY, M. H. LEWIS and 
L, E. HUGHES, University Department of Surgery, Welsh 
National School of Medicine, Cardiff 


Seventy patients with a preoperative diagnosis of stomach 
cancer were entered into a randomized controlled trial of 
preoperative intravenous nutrition. The treated group received 
between 2 and 3 litres of Aminoplex 5 (Geistlich) daily for 
7-10 days. Both treatment and control groups received a high 
protein/calorie diet within the limits of oral tolerance. 

The morbidity and mortality of both groups have been 
compared. There were 8 deaths in the control group and 5 in 
the treated group. Three of the 8 deaths in the contro! group 
were associated with an anastomotic leakage which did not 
occur in the control group. The number of postoperative 
wound infections in the treated group (2) was significantly 
lower, at the 5 per cent level, than that in the control greup (9). 
The frequency of infections at other sites was greater in the 
control group, but this was not statistically significant. The mean 
weight loss was less in the treated group (1-28 kg treated, 
2-45 kg control) The total duration of hospital stay was 
similar in the two groups. The benefits were confined to cancer 
patients and were not seen in the subgroup in which the 
patients were shown subsequently to have benign disease. 

It is concluded that preoperative parenteral nutrition leads 
to diminished morbidity, and possibly to diminished mertality, 
in patients undergoing operation for gastric cancer. 


S0. Hypophosphataemia: a complication of ‘innocuous’ 
dextrose-saline 

P. J, GUILLOU, D. B. MORGAN and G. L. HILL (J. C. 
GOLIGHER), University Department of Surgery, The 
General Infirmary, Leeds. 


Hypophosphataemia is associated with decreased oxygen 
release, haemolysis, impaired phagocytosis and platelet ATP 
depletion. Though it is known that hypophosphataemia occurs 
with intravenous hypertonic dextrose, it is not known if the 
routine infusion of isotonic dextrose-saline in tae post- 
operative period results in a lowering of serum phosphate. 
Thirteen patients who had undergone uncomplicated gastric 
or biliary surgery were studied for the first 7 postoperative 
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days. Six patients were given intravenous isotonic 
(control group) and 7 patients were given isetonic dexir 
saline (dextrose group) 3 litres/day. The intravenous infi 
were discentinued in all patients by the fifth pestoperative 
when ora! nutrition was begun. Throughout the study p 
daily crea.inine and inorganic phosphorus (P;} were measueee 
in the plasma and urine. 

The plasma Pj fell in both groups to reach a minimum omite 
second postoperative day and then returned towards normal 
The plasrea P, was significantly lower in the dextrose grow: 
the seconc, third and fourth postoperative days. On the sec 








the contral group (P = 0-002, Mann-Whitney U-test). Fu 
analysis of plasma and urine composition suggested the 
hypophosphataemia was caused more by an siteration in 
maximal tubular reabsorption capacity for phosphate r 
than by changes in the amounts of phosphate requi 


excretion. 

Hypophosphataemia is an undesirable postoperative 
and it suggested that when dextrose-saline infusions 
indicated the addition of phosphorus to the solution shoul 
considered, 


















51. Compartmental analysis of the plasma clearance of 
tetra- and di-bromsulphthalein | 
P. R. BAKER and A. CUSCHIERI, Department of Surg 
University of Liverpool 


A three-cempartmental model has been used to analyse 
plasma clearance of tetra-bromsulphthalein (BSP) and sc 
provide data, such as the equivalent liver volume (ELV), wi 
is of clinical value (Turner et al, 1974). However, beca 
BSP undergoes hepatic metabolism, plasma clearance of 
anion is more accurately described by a six-compartme 
model (Molino and Milanese, 1975). Because this mode 
impractical for routine investigation of patients, the n 
metabolized analogue of BSP, di-bromsulphthalein (dE 
may be mere suitable for simple compartmental analysis. — 

The following quantities were obtained for both BSP amd 
dBSP in the same animals: the rate constants (min!) free 
plasma to liver (a), liver to bile (h) and liver to plasma v3Oz 
initial (aV? and steady state (SSC) plasma clearances (ml k "ms 




















a h b 
BSP 0-232* 0:040 PHA * 
40063 -à 0-009 + 0-001 
dBSP 0-288* 0-057 0-02 * 
+ 0-068 4 0-031 + MOHE 
SSC 
BSP 10-3* 
+2- 
dBSP 12:3* 
E 3 . 3 








* Significant difference (P 0-05), paired t-test. 


In normal animals the ratio ELV(BSP)/ELV(dBSP 
greater than unity, but preliminary results in dogs and patie 
indicate that this relationship may be reversed in the prese: 
of hepatic damage. 

These findings suggest that the usual compartmental anaf 
of BSP clearance provides incorrect estimates. of the abese 
quantities, although there may also be differences in the bind 
of the two anions by intracellular hepatic proteins. 


MOLINO G, and MILANESE M. (1975) Structural analysis w 
compartmental models for the hepatic kimetics of cos, 
J. Lab. Clin. Med, 88, 865—878. 

TURNER J., CUSCHIERI A. and SHIELDS R. (1974) The predictis 
of the outcome of portacaval shunt using bromsules 
thaleim (BSP): a retrospective aspect. Br. J. Surg. 
828-834. 
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52. Patterns of secretion and interrelationship of 
testosterone and luteinizing hormone after surgical stress 
H. A. F. DUDLEY, B. W. ELLIS, M. A. F. MURRAY, H. S. 
JACOBS and v. H. T. JAMES, Departments of Surgery, 
Obstetrics and Gynaecology, and Chemical Pathology, 
St Mary's Hospital, London 


A fall in plasma testosterone after surgery has been con- 
vincingly demonstrated (Cartensen et al., 1972). However, the 
mechanism has yet to be explained. Six male patients had 
integrated 20-minute blood samples taken from 24 hours before 
elective upper abdominal surgery to 40 hours after surgery 
by a continuous sampling technique. 

Plasma testosterone fell from the onset of anaesthesia from 
a preoperative (24 h) median of 5-87 ug to a postoperative 
(24h) median of 2:90 ug/l (m= 432; P0001). Plasma 
luteinizing hormone (LH) tended to rise during surgery, but 
fell thereafter from 0:86 ug/l to 0-72 ug/l (P «: 0-001). 

These data were further analysed by serial correlation and 
time series cross-correlation. This analysis revealed pulses of 
LH secretion which were most marked before surgery, and 
time series cross-correlation showed significant positive 
correlation with a time lag of up to 40 minutes between LH 
and testosterone. This correlation was still present after surgery. 
In a further 8 patients, samples were taken during and after 
herniorrhaphy to confirm the hypothesis that plasma testo- 
sterone falls before LH. From these results it is postulated 
that the initial fall in plasma testosterone, a direct effect of 
anaesthesia (Oyama and Kudo, 1972), results in a transient 
secondary rise in LH. Surgery then reduces the LH level, thus 
further reducing the low plasma testosterone. The mechanism 
of :he reduction in LH remains obscure. 


CARTENSEN H., TERNER N., THOREN L. et al. (1972) Testosterone, 
luteinizing hormone and growth hormone in blood 
following surgical trauma. Acta Chir. Scand. 138, 1-5. 

OYAMA T. and KUDO T. (1972) Effect of thiopentone-nitrous 
oxide anaesthesia and surgery on plasma testosterone 
levels in human males. Br. J. Anaesth. 44, 704—706. 


53. Fibrinolytic capacity after surgical operation 
N. J. GRIFFITHS, MARALYN WOODFORD and M. H. IRVING, 
Department of Surgery, Hope Hospital (Manchester 
University Medical School), Salford 


Afier injury an initial increase of fibrinolysis is followed by a 
period of reduced activity (Innes and Sevitt, 1964). The cause 
of this reduction in fibrinolytic activity is not completely 
understood. 

Venous occlusion of a limb results in an increase in 
fibrinolytic activity in the occluded venous blood by inducing 
the endothelium to release plasminogen activator. This increase 
has been called the ‘fibrinolytic capacity’ (Robertson et al., 
1972). 

The fibrinolytic capacity after 20 minutes’ arm occlusion in 
a series of 10 patients has been compared before and after 
operation. Before operation a marked increase in fibrinolytic 
activity occurred in response to occlusion, as witnessed by a 
significant fall (P 0-001) in the euglobulin clot lysis time. 
After operation an increase in fibrinolytic activity in response 
to occlusion was still evident, but this response was significantly 
less than before operation (P 0-05). 

This failure of the forearm venous endothelium to show a 
similar response to 20 minutes’ venous occlusion after opera- 
tion has two possible explanations: either the endothelium is 
exhausted of plasminogen activator after increased stimulation 
during operation or the release of activator is impaired in the 
postoperative period. 

It is suggested that the reduced fibrinolytic activity after 
injury is a result of some change in the venous endothelium. 
INNES O. and seviTT s. (1964) Coagulation and fibrinolysis in 

injured patients. J. Clin. Pathol. 17, 1-13. 

ROBERTSON B., PANDOLFI M, and NILSSON 1. M. (1972) Fibrino- 
lytic capacity in healthy volunteers at different ages as 
studied by venous occlusion of arms and legs. Acta Med. 
Scand, 191, 199-202, 
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54. Reduction of the incidence of deep vein thrombosis 
(DVT) in the legs by intermittent compression of the 
arms 

M. T. N. KNIGHT and ROBIN DAWSON, Department of 
Surgery, Royal Postgraduate Medical School, London 


Intermittent compression of the legs reduces the incidence of 
DVT (Hills et aL, 1972) and progressively stimulates post- 
operative fibrinolysis in non-cancer patients (Allenby et al., 
1973). To detect whether fibrinolytic stimulation or the 
prevention of venostasis was essential to the protective action 
of the leggings, the source of fibrinolytic activity has to be 
separated from the area of venostasis and clot formation. 
Therefore intermittently compressing armlets were randomly 
applied to 111 patients over the age of 50 with benign diseases 
undergoing elective general surgery. 

Intermittent compression was started with the premedication 
and was continued during operation and thereafter for 24 
hours. Postoperative I fibrinogen leg scans were carried out 
for 5 days. The euglobulin clot lysis time (ECLT) and fibrinogen 
content of plasma were assayed pre- and postoperatively. 


Fibrinolvtic activity (units +: s.e.)* 


Group Preoperative Day 1 Day 2 Day 3 
Control 22329 90-09 70407 108215 
Treated 18-827 201219 169-17  116+1-4 

NS P=0001 P= 0001 NS 





* Units = (ECLT) ? x 108 (Merrills and Shaw, 1968). 


There was no significant difference in the plasma fibrinogen 
content of the two groups, The incidence of DVT in the control 
group was 19/58 (327 per cent) whilst in those wearing the 
armlets it was 7/53 (13-2 per cent). 

The armlets prevent the normal fall in postoperative 
fibrinolytic activity and halve the incidence of distant DVT. 
Therefore fibrinolytic stimulation is integral to the protective 
action of the leggings. 


ALLENBY F., PELUG J. J., BOARDMAN L et al. (1973) Effects of 
external pneumatic intermittent compression on fibrino- 
lysis in man. Lancet 2, 1412-1414. 

HILLS N. H., PELUG J. J., JEYASINGH K. et al. (1972) Prevention of 
deep venous thrombosis by intermittent pneumatic 
compression of the calf. Br. Med. J. 1, 131-135. 

MERRILLS R. J. and SHAW J. T. B. (1968) Kinetics of fibrin clot 
lysis. Biochem. J. 106, 101-105. 


55. Femoral vein thrombosis and total hip replacement 
arthroplasty 

1. D. STAMATAKIS, S. SAGAR, F. H. MAFFEI, D. LAWRENCE 
and v. v. KAKKAR, Thrombosis Research Unit, King's 
Hospital Medical School. London 


Several studies have clearly shown that total hip replacement 
is associated with a high incidence of postoperative deep vein 
thrombosis (DVT). In 52 patients who underwent total hip 
replacement and subsequently developed DVT in the operated 
leg as shown by venography, 28 (54 per cent) had a femoral 
vein thrombus that was either discontinuous with concomitant 
calf clot or occurred in the absence of calf thrombus. In 26 of 
the 28 patients the site of origin of the femoral vein thrombus 
could be defined by venography. In 22 (84 per cent) the 
thrombus arose from the wall of the femoral vein at the level of 
the lesser trochanter. This site of origin is different from that 
reported by other workers (Bauer, 1094; Nicolaides et al., 
1971). The femoral vein was therefore studied at this site by 
intra-operative venography. In 8 patients undergoing total hip 
replacement, venographic studies were performed during 
surgery, before and after manipulation of the femoral head. 
In every case marked distortion of the common femoral vein 
was observed at the level of the lesser trochanter, producing 
almost total occlusion of the vein. It is suggested that intra- 
operative damage occurs to the femoral vein as a result of 
manipulation of the limb, and that this is one reason why this 
surgical procedure is followed by a high incidence of DVT in 
the upper femoral region, 


BAUER G. (1940) A venographic study of thromboembclic 


NICOLAIDES A. N., KAKKAR V. V., FIELD E. $. et al. (1971) The 
origin of deep vein thrombosis: a venographic study, 
Br. J. Radiol. 44, 653-653, 


56. A trial of alternative methods of postoperative care 
after operations for hernia or varicose veins 

C. V. RUCKLEY, M. J. CALLAM, R. G. PRESCOTT, 
CONSTANCE CUTHBERTSON and M. W. GARROWAY, 
Departments of Clinical Surgery and Community 
Medicine, Western General Hospital, and the University 
Department of Medical Statistics, Edinburgh 


Day care for operations such as herniorrhaphy or stripping and 
ligation of varicose veins is not generally accepted. In the 
present trial 360 patients (98 hernia, 262 varicose veins) after 
operation in a day bed unit were randomly allocated to one of 
three postoperative care groups: 48 hours in a surgical ward 
(120); transfer on the day of operation to a convalescent 
hospital for 48 hours (122); discharge home on the same day 
to the care of the patient's general practitioner and district 
nurse (118). Progress was monitored by a separate observer by 
interviews at 48 hours, 1 week and at the follow-up clinic at 
10-14 days. The groups were comparable in respect of opera- 
tion, age, sex and social class. 

Eleven patients (3 per cert) had to be kept in hospital for 
longer than expected (ward 6, convalescent 3, home 2). Three 
(0-8 per cent) were readmitted because of complications (ward 
1, home 2). There were no major complications. Two had small 
pulmonary emboli (ward 1, convalescent 1). The commonest 
complication was delayed healing in lower leg incisions: ward 
10 (12 per cent), convalescent 11 (13 per cent) and home 9 (11 
per cent). In none of these aspects was there a significant 
difference between the groups. Analysis of the attitudes of the 
patients showed that there was no statistically significant 
difference between the groups in respect of appreciation or 
criticisms of the service. 

Inpatient care is unnecessary for a large proportion of 
patients with hernia or varicose veins. 


57. Peritonitis induced by starch glove powder in 
immunized guinea-pigs 

J. B. F. GRANT, J. D. DAVIES, J. V. JONES, H. J. ESPINER 
and W. K. ELTRINGHAM (D. JOHNSTON), Depariments of 
Surgery, Pathology and Medicine, Royal Infirmary, 
Bristol 


Starch peritonitis is an uncommon but serious postoperative 
complication. The signs and symptoms of florid clinical cases 
are more suggestive of an immune response than of a simple 
foreign body reaction to undigested starch granules. This is 
supported by evidence of the immunogenicity of starch powder 
in the guinea-pig (Grant et al, 1975). The hypothesis that 
hypersensitivity underlies granulomatous starch peritonitis has 
been investigated by exposing immunized guinea-pigs to starch 
glove powder. 

Thirty-six guinea-pigs were immunized by intradermal 
nuchal inoculation of 10 mg starch glove powder emulsified 
with Freund's complete adjuvant; 36 controls were inoculated 
with saline and adjuvant. Sixteen days later all were injected 
intraperitoneally with 10 mg starch powder suspended in 
1-0 ml normal saline. Within 10 days 8 of the starch-immunized 
animals developed gross omental inflammation of a granulo- 
matous nature, whereas the rest of this group and all the 
control animals showed no more than low grade microscopic 
inflammation. This difference is significant (P< 0-01), 

The experiments show that in the guinea-pig the peritoneal 
response to starch powder can be modified by an underlying 
hypersensitivity. The histological similarity between gross 
omental inflammation in sensitized guinea pigs and the florid 
peritoneal reaction in overt cases of starch peritonitis in man 
suggests that they may have a common pathogenetic basis. 
GRANT J. B. F, DAVIES J. D. and JONES J. v. (1975) Starch 

dermatitis: evidence of immunogenicity of surgical glove 
powder in the guinea-pig. Br. J. Exp. Pathol. 56, 396—404. 
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58. The influence of retraction on the viability of asi 
flap 

P. M. STELL (R. SHIELDS), Department of Oto-rirsio- 
laryngology, University of Liverpool 


A skin flap retracts after it has been cut; if it is cut to the s 
size as is finally needed it must be stretched toits original 
to overcome its inherent retraction. Stretching decreases: 
viability of a skin flap, but it is not known whether this ap 
to the stretching required to overcome inherent retractior:, 
problem is therefore: can a flap be cut to the size required 
be safely stretched back to its original size, or should the 
be designed larger to allow for retraction ? 

Nineteen pairs of rectangular flaps arranged on each sic 
the abdomen were studied on 6 pigs; one flap in each pair: 
sewn back in its original position (a ‘returned’ flap) an 
other was sewn back in the position it adopted after retrac: 
(a 'non-returned flap). The flaps were of such # length th 
distal part would be non-viable. 

The length of the proximal, surviving, part of the fla 
measured 5 days later. The surviving length cf non-ret 
flaps (mean-t-s.e.m.) was 68-9-- 5-3 mm and that of rete: 
flaps was 60-7-- 3-4 mm (Q= 2-37, d.f. 17, P —0:025). 

A skin flap should be designed larger than necessary to : 
account of retraction. 


























59. The mechanism of acute respiratory insufficiz 

in acute pancreatitis 
D. MURPHY, C. W. IMRIE, A. PACK, J. F. DAVIDSON % 
L. H. BLUMGART, University Departmen? of Sargs 
and Department of Haematology, Royal Infirm 
Glasgow | 





Daily arterial blood gas measurements (ambient air) ir 
patients with acute pancreatitis have revealed severe hype 
(Pa0,—60 mm Hg) in 43 per cent and moderate to se 
hypoxia (Pao, 70 mm Hg) in 74 per cent of patients. : 
overall mortality rate was 9-3 per cent (12 deaths) ang 
association with hypoxia was found. 


Lowest recorded Patients. ts 





Hypoxia Pao, (mm Hg) No. % 
Insignificant 70 or above 33 26 
Moderate 60—70 40 31] 
Severe < 56 43 
Total 129 





Fourteen of these patients were studied in greater detai 
had an abnormal right-to-left shunt (8-28 per cent of ca: 
output), and in 13 patients this was the major cause of alve 
arterial oxygen tension differences and arterial hypoxia. 

A restrictive ventilatory defect was present ih 6 patier: 
of whom were also found to have a reduction of transfer fac: 
Elevated serum FDP levels were present in 11 of the 
patients. Normal values for functional residual capa 
residual volume and closing volume were found. 

These features are similar to those desc#ibed in 
respiratory distress syndrome and exclude small air 
closure as an important factor in the arterial hypoxia of assie 
pancreatitis. 



















60. The effect of a portacaval shunt on ammonia 
absorption from the canine colon : 
I. D. HARRISON, A. HARDY-SMITH and R. SHIELDS, 
Department of Surgery, University of Liverpool | 


Decreased faecal and increased blood ammonia concentran 
after portacaval shunts suggest that absorption of amm 
from the colon may have been enhanced (Sein et al., 1974). 
Thiry-Veila colon loops were created in 5 labrador 
For each dog the quantity of ammonia absorbed from 2 
of a standard test solution placed within the loop over a - 
minute pertod was estimated. The solution contained 25 mr: 
ammonia as ammonium chloride, 3-5 mmol/l potassium as | 
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chloride and 117 mmol/l sodium as the chloride. Osmolality 
was 275 mmol/l and the pH 7. "Cr-EDTA was used as a 
volume marker. Twelve observations were made in each animal 
and then 3 dogs underwent end-to-side portacaval shunts and 
the remaining 2 dogs a sham operation. 

The mean blood ammonia level preoperatively was 12 4-3-9 
umol/l. This increased to 1112-21 pmol/l after portacaval 
shunt. After the sham operations the level was 1843 umol/l. 
After recovery from the second operation, all the absorption 
studies were repeated. Absorption of ammonia was increased 
from 134-4 to 180-9 umol/loop 20 min™ in animals who had 
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had a portacaval shunt. This was statistically highly significant 
(analysis of variance, P<.0-001). The sham operation did not 


?0 min"! preoperative, 1 13-9 umol/loop 20 min we i 


operative, 113-9 umol/loop 20 min postoperative). 


It is concluded that colon absorption of ammonia is 


significantly increased after portacaval shunt in the dog. 


SEIN M, M., HARDY-SMITH A. and SHIELDS R. (1974) The effect of 


portacaval shunt on colon transfer of ammonia in 
cirrhosis of the liver. Gut 15, 837, 





Reviews and notices of books 


Care of the Cardiac Surgical Patient 
Ouida M. King. 255 x 180 mm. Pp. 276+ xv. Hlustrated. 1975. 


London: Kimpton. £7-10. 


THis well-produced book, in the words of the writer of the 
Foreword, 'offers a concise presentation of the fundamentals 
of cardiac disease, includingembryology, physiology, pathology 
and surgical technique. The author at one time served as a 
critical care nurse in the Intensive Care Unit of tke Texas 
Heart Institute.' This book is written by a nurse for nurses and 
is a serious attempt to present the surgery of cardiac disease 
in a form intelligible to nurses training in intensive care. It 
thus suffers the disadvantage that the writer is not completely 
familiar with the rationale of what she describes, or with the 
underlying pathology. 

It is superficially a sophisticated account, but the standard 
of line drawings leaves a great deal to be desired, for example 
on page 135 is shown a disc valve inserted upside down into 
the aortic region which clearly will not increase nurses' under- 
standing of this operation. In the section on congenital heart 
disease on page 119, under the heading of “Transposition of 
the great vessels', is given a description. of the Mustard 
procedure for the correction of this condition. The reviewer, 
however, found the step-by-step description difficult to 
understand and step No. 7 (page 122), 'At the conclusion of 
the procedure, the pulmonary veins drain through the mitral 
valve into the left ventricle; and the superior and inferior 
venae cavae and the coronary sinus drain through the tri- 
cuspid valve into the right ventricle', frankly so erroneous as 
completely to mislead. The accompanying diagram might be 
helpful if it were not wrongly labelled. 

There are one or two dangerous statements, for example, on 
page 175, under the heading of ‘Calibrated manometer’, ‘If the 
patient exhibits adequate spontaneous respiration when 
central venous pressure is being measured, artificial ventilation 
should be disconnected from the endotracheal tube'. Few 
anaesthetists in this country would welcome this action by 
nurses. This instruction is not surrounded by any provisos. 

There is a potentially useful chapter on electric shock and the 
prevention cf electrical hazards, but the illustrations and the 
text are most unhelpful. It is interesting that out of 253 pages 
of text, only 23 pages are devoted to postoperative care and 
complications. In the chapter on postoperative complications, 
pulmonary and systemic embolization are treated as one with- 
out any clear distinction of their different aetiology and 
symptomatology. This is very likely to confuse nurses. 

In general, the writing is in vernacular American and would 
not be easily comprehensible by a British-trained nurse. 

HUGH H. BENTALL 


Textbook of Orthopaedic Medicine. Volume 1: Diagnosis of 
Soft Tissue Lesions 
James Cyriax, Sixth edition. 230 x 160 mm. Pp. 756 xii, with 


204 illustrations. 1975. London: Bailliére Tindall. £12-50. 


Some aspects of this book are so excellent and of such general 
application to orthopaedics that they enable the more 
arguable features of Dr Cyriax's beliefs to be looked at in a 
much happier perspective than has sometimes been the case 
in the past. Perhaps Dr Cyriax himself is aware of the extent to 
which over-enthusiastic proselytizing has diverted recognition 
from his contribution to the fundamentals of orthopaedic 
diagnosis. “My only important discovery’, he says in the 
Preface, ‘is the method of systematic examination of the 
moving parts by selective tensions.’ 

If this is accepted as the key to the book, attention will be 
focused principally upon the first few chapters describing 
general principles, and upon the parts of later chapters that 
deal with physical signs and their interpretation. There is here 





Br. J. Surg. Vol. 63 (1976) 671-672 




























much more to commend than the mere descriptien (admira 
as this is) of a technique of examination. The steps necessi 
for the achievement of a full understanding of the patient 
of the clinical problem emerge with an authenticity that 
textbooks can match and which every clinical teacher she 
take as an example. 
The remainder of the book has areas of similar excelle 
but unfortuaately does not merit unreserved reccmmendat 
It is not that Dr Cyriax’s logic deserts him; the problem 1 
in the exclusion from the logical process of data that do 
fit. Thus, there is no reference to the well-preved chem 
changes in tae prolapsed nucleus pulposus—charges which 
not accord with the concept of ‘reduction’ as a lasting rem 
—-and the growing experimental and clinical evidence of © 
important relationship between the facets and disc prola 
and of the foraminal entrapment of nerve reets is eit 
ignored or cursorily dismissed. This waywardness in 
selection of what is accepted as significant recurs with unhape 
frequency, and is to be seen not only in the text but aisg- 
unwittingly, one presumes—in the illustrations, These are 
uniformly high quality and superbly reproduced, and sox 
of them show lesions such as instability-type osttophytes ar 
retrolisthesis. which the caption ignores, whilst attributis 
symptoms te other lesions of a less convincing nature. 
Selectivity of this sort is acceptable, or even welcome, i 
personal account of one man's practice. However, in what s 
out to be ar authoritative textbook, idiosyncrasy needs to 
avowed anc identifiable, or it moves very close to blame 
worthiness, it can hardly be justifiable, for example, to disp 
of ankylosirg spondylitis in three widely separated passim 
references none of which gives any clear indication of & 
effective trestment, of its seriousness or of its place ame 
the sero-negative auto-immune inflammations. Even mo 
questionable is the short section on slipping of the feme 
capital epipEysis, in which respectively the first physical sig 
the direction-of first slipping and the radiographic project 
necessary fcr an early diagnosis are described inexplicitE 
incorrectly and not at all. 
it is depressing to have to draw attention to these lacunae ox 
a beautifully produced book which is obviously and enjova 
the product of logical thinking, great enthusiasm and lifeic 
study. It is entirely praiseworthy in its pursuit of objectiv: 
but by no means entirely to be praised in its realization. 
N G. C. HENDRA 








Surgical Management of Degenerative Arthritis of the Lower 
Limb 

Edited Richard L. Cruess and Nelson S. Mitchell, 255 x 180 maz 
Pp. 236. Illustrated. 1975. London: Kimpton. £ 14-30, 


THIS is a compendium of articles by twenty-ene authors. 
mostly from the United States and Canada but a few from 
United Kinzdom. The introductory three articles on 
pathology ard aetiology of degenerative arthritis are supe 
The slim volume is almost worth buying just for the brilliz 
and authoritative article by H. J. Mankin entitled "Biochemi 
and metabolic abnormalities in degenerative arthritis’. T 
remainder of the book is little more than a ‘shopping list cf 
surgical procedures for potential or established arthritis of tb 
hip. a shorter section on the knee and somewhat arbitrar 
selected items on the foot and ankle. The information w 
undoubtedly prove helpful to orthopaedic surgeons in traini 
or those in iselated surgical communities. However, apart frc 
the general mtroductory chapters, it adds little that is ne 
and little thatscannot be readily obtained elsewhere, The hoo 
is neatly anc clearly produced, but even by present infige- 
tionary standards, it is, at £14-30, hardly this month's ‘best, 

buy’! 
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Reviews and notices of books 


Pathology and Surgery of the Salivary Glands 
José Yoel, 185% 250 mm. Pp. 1428+-xxiv. Hlustrated. 1975. 
Springfield, Ill.: Thomas. $132.50. 


Tuis book is a massive contribution to the literature on 
diseases of the salivary glands. Dr Yoel is Assistant Professor 
of Surgery at the University of Buenos Aires School of 
Medicine and Head of the Orocervicofacial Department at 
Rawson Hospital, Buenos Aires. The material is presented in 
five sections: the first covers the general anatomy, histology, 
embryology and pathology of the salivary glands, including a 
discussion of the diagnostic methods available, while the 
remaining four are devoted to the special problems of the 
parotid, submandibular, sublingual and accessory salivary 
glands. 

Despite its size, the book is surprisingly comfortable to read. 
The double column format and large clear type are particularly 
commendable. The book is profusely illustrated with black 
and white photographs of patients, etc., an atlas of drawings of 
operative procedures at the end of each major section and a 
coloured frontispiece. Each chapter is adequately documented 
with references. The text is an English translation of the 
author's original, and sometimes shows signs of turgidity, but 
never of lack of clarity. 

The contents describe the author's own experience in this 
field. The body of data concerned is formidable— 1713 opera- 
tions, a total of nearly 3000 patients. The pathological classifica- 
tion under which the material has been presented carries some 
names with an unfamiliar ring for a British audience, but on 
the whole it is easy to convert them to the WHO classification 
that had not been finalized when this book was being 
prepared. 

Anyone with a particular interest in the pathology and 
treatment of diseases of the salivary glands will want to be able 
to refer to this book. It will surely prove to be valuable as a 
source of descriptions of disease, particularly the rarer types 
which most of us see very infrequently, of operative procedures, 
of references and of the views on management of one man who 
has accumulated a wealth of experience and, with remarkable 
industry and pertinacity, set it down on paper. Certainly any- 
one who disagrees with those views is going to need plenty of 
evidence! 

M. HOBSLEY 


Practical Cryosurgery 
Edited H. B. Holden. 220 x 135 mm. Pp. 168. Illustrated. 1976. 
Tunbridge Wells: Pitman. £5. 


Tuis is the first English textbook to be published on cryo- 
surgery. However, it is difficult to determine the audience for 
which the book is intended. In addition to sections on cryo- 
biology and cryosurgical equipment, it contains chapters 
written by general surgeons, ENT surgeons, à gynaecologist, a 


neurosurgeon and a urologist. Each of these is a well-presented _ 
monograph. Unfortunately, some of the details contained in - 


each section would only interest specialists in that particular 
branch of surgery, and these are probably better suited to a 
chapter in a textbook on the appropriate field. 

The review chapters on the equipment available and the 
biology of cryosurgery are interesting. However, there is little 
evidence to support the value of accurate programmable 
cooling and rewarming in cancer cryotherapy. Thus, it is 
unfortunate that the chapter on cryosurgical engineering ends 
with the wrong implication that the new and expensive 
equipment allowing this degree of sophistication is for clinical 
and not just experimental use. Cryosurgery suffered a great 
setback in the United States a few years ago when there was a 
tremendous amount of over-selling of unnecessarily expensive 
equipment, with the promise that the added expense was 


justified. These claims were not substantiated and so cryo- 


surgery in the United States became unfashionable. 

In the remaining chapters, statements such as 'With 
experience one can estimate how much surrounding normal 
tissue should be incorporated in the freeze’ and ‘Antibiotic 
cover is desirable to prevent post-operative pyrexia' are open 
to discussion. There is a useful section on the technique of 
cryobiopsy, but at least one of the contributors had not read 
this. for he writes, ‘Hence since cryosurgery destroys tissue 
without providing a biopsy it is not popular'. 
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Some of the illustrations are effective, but the expensive 
colour plates do not seem to have any greater value than the 
same pictures in black and white. The long series of photo- 
graphs showing the appearance of a cervix undergoing cryo- 
surgery would seem to be unnecessary. 

This is an interesting manual which is cheaper than previous 
books on the subject, but it does not contribute much new 
information. However, its balanced approach, describing 
clearly the disadvantages as well as the advantages of this 
technique, will serve as an introduction for newcomers. 
Specialists will need to peruse the literature in their respective 
journals for a more detailed and critical clinical approach 
before using cryosurgery. 

K. W, F. HOBBS 


Journal of Biomedical Materials Research. Volume 9, Number 4, 
July 1975. Materials for Reconstructive Surgery 

Edited F. W. Cooke et al. 230x155 mm. Pp. 274+ xvii. 
Hiustrated. 1975. Chichester: Wiley. £9-25. 


THis compact book reports the Sixth Annual International 
Biomaterials Symposium held at Clemson University, South 
Carolina, in April 1974. Nearly all the papers are limited to 
about four pages and half a dozen references so that they make 
easy reading. Some are rather woolly in places and could have 
been edited more severely, and although there is a summary 
at the beginning of each, not all give important information. 

These minor blemishes apart, most of the papers emphasize 
new biomaterials, developments and designs for surgical 
implants. Nearly all the authors are from the United States, so 
that the book gives a very good idea of work being done in 
North America. The subjects range widely from the purely 
engineering problems of production, the experimental animal 
reactions to implants, to the use of such materials in ortho- 
paedic, plastic and dental surgery. 

For anyone interested in this expanding field this book is 
invaluable, not only to see what is being done but to glimpse the 
directions in which new work is likely to proceed. For instance, 
the replamineform process to produce pore sizes of uniform 
diameter which interconnect (and so allow tissue ingrowth) is 
exciting and imaginative. The most striking feature to emerge 
from all the papers is that biomechanical departments have 
cooperated so closely with medical and dental teams; the 
twenty-eight papers have ninety-six authors. This book is 
warmly recommended. 

JAMES CALNAN 


Magnification Radiography 
S. Takahashi and S. Sakuma. 270 x 195 mm. Pp. 110, with 
59 illustrations. 1975. Berlin: Springer. DM.78. 


SEGMENTAL areas of body tissue may be enlarged radio- 
graphically by the use of increased object-film distance and a 
small focal spot. This is known as magnification radiography 
or macroradiography. Pathologic foci as small as 0-025 mm 
may be seen by the use of this method. However, if the 
magnification factor is high some blurring of the image will 
occur. The expense of the equipment needed and the increase 
in radiation dosage to the patient have limited the use of 
macroradiography, but in certain cases the value of the 
information to be obtained may outweigh the radiation 
hazard. Early pulmonary changes of silicosis are clearly seen, far 
earlier than would be visible by conventional means; similarly, 
the erosive changes in rheumatoid arthritis and the bony 
changes in hyperparathyroidism are all more evident to the 
examining physician. From a surgical viewpoint the diagnosis 
of vascular abnormalities in tumour tissue, especiallv in the 
kidney, pancreas, lungs and soft tissue, may be more easily 
defined, as may the alteration in the lymph nodes in the 
reticulosis which often poses a problem in planning treatment. 
Clearly, macroradiography will be used in centres involved 
in research on tumour development, and this book will be of 
great value to them. The book contains 59 illustrations and 
141 references, most from the Japanese and European litera- 
ture, It is beautifully produced and the illustrations are 
excellent. Unfortunately, the price is high and a lot of space is 
given to the technical aspects of the problems which arise in 

macroradiography. 
J. A. GLEESON 
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EDITORIAL NOTICES 


Original articles or reviews are invited and editorial 
communications should be addressed to the Ediforiai 
Secretary, British Journal of Surgery, cjo John Wright 
& Sons Ltd., Bristol BS8 1EX. Articles are accepted 
on the understanding that they are contributed to 
this journal only, and that articles and their illustra- 
tions become the property of the Journal unless the 
authors state, before publication, that they reserve the 
right to themselves. Each article should be accom- 
panied by an adequate summary, suitable for publi- 
cation. Authors are asked to ensure that original 
illustrations are securely packed and adequately 
protected. 


BUSINESS. COMMUNICATIONS should be addressed to 
John Wright & Sons Ltd., British Journal of Surgery, 
Bristol BS8 1EX. Remittances should be made »ay- 
able to The British Journal of Surgery. 


BINDING.—Handsome Cloth Cases may be obtained 
for binding Vol. 62. Case, £2-00 post free; Case and 
binding, £10-00 post free. Cases are also available for 
some of the earlier volumes. Applications should be 
made to the Publishers, who will also undertake the 
binding if desired. 


ADVERTISEMENTS.—All communications should be 
addressed to Hexagon Publishing Co. Ltd., 10 Spencer 
Street, St Albans, Herts AL3 5EG (telephone St 
Albans 60641). 


Instructions to Authors 


PREPARATION OF MS.— Papers should be submitted in 
typescript and the author should retain a carbon copy. 
Double spacing should be used throughout, except 
for quotations. 


ILLUSTRATIONS AND TABLES 

Illustrations should be clearly marked on their backs 
to show number, orientation and author's name. 
Explanatory legends should be typed on a separate 
sheet of paper accompanying the manuscript. For 
halftones, glossy photographs or positive prints (of 
X-ray negatives or slides) should be sent, unmounted 
wherever possible. When coloured illustrations are 
submitted as colour prints, they should be accom- 
panied by the original transparencies where possible. 
As colour illustrations are expensive to reproduce, 
authors may be asked to make a contribution towards 
the cost. Drawings should be in a finished state suit- 
able for reproduction. Any lettering should be jarge 





enough to withstand a reduction in size; sans ser 
lettering is recommended. Leaflets giving further 
instructions are available on request. 

Tables should be typed on separate shee:s of paper 
accompanying the manuscript. They should have ar 
identifying number and a short descriptive headirg 
All illustrations and tables must be referred to in the 
text. 












PRESENTATION OF STATISTICS 
Authors are reminded that with the frequer [ 
statistical analysis in biological writing of all kinds r 
is desirable that: 
a. The methods section of a paper should contaim: 
a mention of any statistical technique used. If the: 
method is new or unfamiliar either a reference shou € 
be given or a description included as a brief appendix. — 
b. If alternative techniques could have been applied. 
to the data, a short justification of the method is 
often appropriate. E 
c. In clinical trials the confidence or tolerance limi: se 
of the results should be quoted, particularly wher — 
formal statistical significance at the 5 per cent level is _ 
only just reached. ; 
d. Abbreviations for statistical terms should follow” 
those used in Documenta Geigy Scientipc Tables, 
7th edition, 1970. 




















REFERENCES 

The citation of references should follow the pattern - 
shown in the Reference Citation Recommendations |. 
issued by the Medical Section of the Library Associa- . 
tion. Copies of these recommendations can be ob- | 
tained from the Secretary, Medical Section, The . 
Library Association, 7 Ridgmount Street. London 
WCIE 7AE. 

The name of the author and the date of publication | 
are given in the text; the list of works citec is put at 
the end of the article, arranged in alphabet cal order - 
of authors’ names. When references to twc or more - 
works by the same author are listed, they arearranged - 
in chronological order. Where there are more than - 
two authors these may be indicated in the text citation - 
by the words ‘et al.’, following the name of theprincipa! | 
author; on the rare occasions when this may lead to 
confusion, the text citation should name as many of 
the collaborating authors as are necessary te identify 
the work cited. When several works published by the 
same author(s) in the same year are cited, they should 
be distinguished by the letters a, b, c, etc., placed 
immediately after the date. 





In the list of works cited each reference to a journal 
article should give, in the order indicated, the names 
and initials of all authors, the year of publication (in 
parentheses), the title of the paper, the name of the 
journal (abbreviated), the volume number (in heavy 
type arabic numerals) and the numbers of the first and 
last pages of the article. Abbreviations for journal 
titles should be those adopted by Index Medicus since 
January 1971; where no abbreviation is given by Index 
Medicus the journal title should be left in full and the 
publishers will provide a suitable abbreviation. A 
reference to a book should give, in order, the names and 
initials of all authors, compilers or editors, the date of 
publication (in parentheses), the title of the book, the 
edition number (if other than first), the place of publi- 
cation, the publisher's name, and, where appropriate, 
the number(s) of the page(s) referred to. A reference 
to a contribution to a book should give, in order, the 
names and initials of all authors of the contribution, 
the date of publication (in parentheses) and the title 
of the contribution; then, after the word ‘In:’, there 
should follow the name(s) and initial(s) of the author(s) 
etc. of the book, the title of the book, the edition 
number (if other than first), the place of publication, 
the publisher's name and the numbers of the first and 
last pages of the contribution. 

Titles of papers and books should be given in the 
original language, with titles in Cyrillic and Greek 
alphabets transliterated. 

Only in papers in which many and frequent references 
have to be made should the items be numbered; the 
numbers may then be inserted in the text without 
interrupting it with a list of names and dates. 


Examples 


References to periodicals 

BURKE D. C. (1961) The purification of interferon. 
Biochem. J. 78, 536-563. 

CRICK F. H, C. and WATSON J. D. (1956) Structure of 
small viruses. Nature (Lond.) 177, 473-476. 


In an anonymous paper where the name of the journal 

is used for quotation it is not repeated: 

BRITISH MEDICAL JOURNAL (1969) Psychogenic dys- 
pnoea 4, 382. 


vi 


For journals without volume numbers the page 

numbers are indicated by pp. 

ISLIP P. J. and WHITE A. C. (1964) Some reactions of 
2-(3-oxindolyd) ethylamines. J. Chem. Soc. pp. 
1201-1204. 


References to non-periodical literature 

Books 

PAZZINI B. (1941) La Medicina Primitiva. Milano, Arte 
e Storia. 

DUBOS R. H. and HIRSCH J. G, (ed.) Bacterial and My- 
cotic Infections of Man, 4th ed. London, Pitman 
Medical. 


Contributions to books 

PORTERFIELD J. S. (1963) Interference and interferon. 
In: HARRIS R. J. (ed.), Techniques in Experimental 
Virology. London, Academic Press, pp. 305-326. 


Contributions to symposia 

GRAY J. A, B. (1962) Coding in systems of primary 
receptor neurons. In: BLAMENT J. W. L. (ed.), 
Biological Receptor Mechanism. Symposia of the 
Society for Experimental Biology, no. 16. Cam- 
bridge, Cambridge University Press, pp. 345-354, 


Congress Proceedings 

CORNFORTH J. W., CORNFORTH R. H. and MATHEW K. K. 
(1959) A new stereo-selective synthesis of olefins 
and its application to the synthesis of all-trans- 
squalene. In: MOSETTIG E. (ed.), Biochemistry of 
Steroids. Proceedings of the Fourth International 
Congress of Biochemistry, Vienna 1-6 September 
1958, vol. 4, pp. 59-60. 

Lorrs B. (1965) Seasonal lipid changes and their 
possible significance in the testis of Anura. In: 
Proceedings of the Second International Congress 
of Endocrinology, London, 17-22 August 1964. 
Amsterdam, Excerpta Medica, pp. 100-105. 
(Excerpta Med. Int. Congr. Ser. 83.) 


Series details should be included when they assist in 

identification of the reference, as in the example 

preceding, or that following. 

SAINSBURY P. (1955) Suicide in London. London, 
Chapman & Hall. (Maudsley Monograph No. 1.) 
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“Fortunately, Sulphasalazine tablets, 0.5 grams 
4 times a day will prevent relapses in the majority 


“The patients who received 
dummy tablets had more than four 
times the relapse rate of those 
receiving sulphasalazine’’.* 
(Salazopyrin). 


Salazopyrin is a registered trade mark. 


Further information on request from i~ 
Pharmacia (Great Britain) Ltd. 
Paramount House, 

75 Uxbridge Road, 

London Ws 5SS. 

Telephone: 01-379 0102/7 
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of patients with colitis, and only a few patients 
cannot tolerate this relatively small dose, which 
can be continued indefinitely since we do not know 
when, if ever, it can be safely stopped" 

Salazopyrin (sulphasalazine) is available as the 
plain o.sg. tablet, o.sg. EN-tab and as an o.sg. 
suppository. Literature and detailed information 
on Salazopyrin are available on request. 
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The results of surgical treatment for carcinoma of 
the rectum at St Mark's Hospital from 1948 to 1972 


H. E. LOCKHART-MUMMER Y, JEAN K. RITCHIE AND P. R. HAWLEY* 


SUMMARY 
The surgical treatment of 3163 patients seen at St 
Mark's Hospital with a single adenocarcinoma of the 
rectum in the years 1948—72 is described and the results 
analysed. 

In 2948 patients (93-2 per cent) the primary tumour 
was removed, The operative mortality fell from 7-0 per 
cent in the years 1948-52 to 2-1 per cent in 1968—72. 
The proportion of restorative operations has risen 
steadily over the years to a level of 41-1 per cent in the 
years 1968-72. 

There were 2410 operation survivors in the years 
1948-67. The crude 5-year survival rate in the whole 
group was 47-1 per cent (corrected figure 56:7 per 
cent), and 56:6 per cent (corrected figure 68-4 per cent) 
for the 1931 survivors of radical operations. 

Comparison of results for patients surviving radical 
synchronous combined excision and radical anterior 
resection shows a significant difference in the two 
groups: in the former the crude 5-year survival rate was 
52:7 per cent (corrected figure 63-8 per cent), and in 
the latter group the respective figures were 66:7 and 
79:4 per cent. A higher proportion of Dukes’ A and B 
cases and of low grade tumours are shown as the 
pathological background to the more favourable 
prognosis for patients surviving radical anterior 
resection, 


AMONG patients with malignant tumours, carcinoma 
of the rectum and rectosigmoid is one of the principal 
causes of death. In 1973, 5606 patients in England died 
from carcinoma of these sites (Report, 1974). The 
treatment of choice for rectal carcinoma at St Mark’s 
Hospital has always been surgical, and this paper 
surveys operative trends over the 25 years 1948-72. 
Previous publications have analysed the results of 
treatment (Dukes and Bussey, 1958; Bussey and 
Morson, 1963); this study brings the results up to date 
and emphasizes survival rates for patients undergoing 
radical procedures (defined as operations in which all 
known growth is removed). 
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Patients 


Criteria far inclusion 
The series consists of patients treated et St Marx 
Hospital for a single adenocarcinoma o? the recte 
during the 25 years 1948-72. We regard a tumou 
arising in the rectum if the lower border is at or b 
15 cm from the anal verge on sigmoidoscopy, or les 
with or below the sacral promontory at laparot 
No tumour was classified as carcinoma unless th 
was definite invasion of malignant cells through > 
muscularis mucosa, i.e. no patient with carcinomacia- 
situ was included. The following groups of paties s. 
were excluded: a 
|. Patients with more than one primary large bows! 
adenocarcinoma with at least one tumour in ` 
rectum. These tumours occurred either synchronous 
in the period under review or metachronously, wit 
rectal tumour treated between 1948 and 1972 and ` 
other at any time up to the end of 1974 sither at t 
hospital or elsewhere. Both these groups of patier 
comprising, when added together, about 4 per ce 
the total, have been reviewed recently (Lockhz 
Mummery and Heald, 1972; Heald and Bussey, 1975. 
2. Patients treated by a purely local excision of Te- 
primary tumour. This group of cases, which fees 
about 5 per cent of the whole series, will be considesed - 
in a subsequent study. A 
3. Patients in whom pathological examination. of 
the specimen showed that the tumour was associa: 
with either ulcerative colitis or adenomateus polypc 
coli; these patients have been reported previous y : 
( Hinton, 1966; Bussey, 1975). = 
4, Patients who had had previous treatment else 
where directed at the primary tumour. P 
With these exclusions 3163 patients were availas 
for study. 

























Inoperable group of patients | 
Two hundred and fifteen cases (6:8 per cert of the 3: 
patients) were considered to be inoperable, ie. ` 





* St Mark's Hospital, London. 











H. E. Lockhart-Mummery et al. 


Table I: SITE IN THE RECTUM OF 2948 OPERABLE 
TUMOURS (PERCENTAGE INCIDENCE) 





Rectosigmoid 

Period and upper third Middle third Lower third 
1948-32 40-7 29-9 29-4 
1953-57 45-1 29-5 254 
1958-62 45-3 27:6 27-1 
1963-67 44-8 27-4 27.8 
1968-72 47-4 28:1 24-5 

Overall 443 28-7 27-0 


Table H: STAGING BY DUKES’ CLASSIFICATION 
OF 2948 OPERABLE TUMOURS 


Dukes’ classification No. of tumours ya 
A 423 14-3 
B 1048 35:6 
C 1467 49-8 
CI 1107 37-6 
C2 360 12-7 
Unstaged 10 0:3 





Table Hi: HISTOLOGICAL GRADING OF 2948 
OPERABLE TUMOURS 


Grade No. of tumours y^ 
Low 691 234 
Average 1717 58-2 
High 538 18:3 
Ungraded 2 0-1 


Table IV: TYPE OF OPERATION PERFORMED 


Excisional Restorative 
Period No. % No. % Total 
1948-52 630 83-1 128 16-9 758 
1955-57 550 81-6 124 184 674 
1958—62 430 70-1 183 299 613 
1963-67 296 62.3 179 377 475 
252 58-9 176 41-1 428 


1968-72 





primary tumour was not removed. This group includes 
patients in whom the tumour was so advanced that 
laparotomy was unlikely to be of benefit, as well as 
patients who, at laparotomy, were found to have 
irremoveable tumours. In general, the policy of the 
surgeons concerned was to attempt removal of the 
primary tumour even if this might not be curative 
(see later). The proportion of patients undergoing 
removal of the primary tumour, i.e. the resectability 
rate, has changed little in the peried under review, 
being about 92 per cent in the period 1948-52 and 
about 95 per cent in the period 1968-72. (Both figures 
slightly understate the resectability rate because of the 
patients excluded from this study.) This high resect- 
ability rate reflects not only a surgical attitude based 
on removal of the primary tumour when possible, but 
may also indicate some selection in the patients 
referred to this special centre. Since these inoperable 
cases have been the subject of a previous report from 
this hospital (Bussey, 1969), such patients will not be 
considered further in this paper. 


Operable group of patients 

Two thousand nine hundred and forty-eight patients 
underwent operation with removal of the primary 
tumour. There were 1823 males and 1125 females, a 
sex ratio of 1:62 : 1. 
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Site of the tumour 

Table I shows the site of the tumours within the rectum 
(classified over the whole period by one surgeon, 
Mr H. R. Thompson). A very slight fall in the 
incidence of lower and middle third tumours has 
taken place, paralleled by a rise in the incidence of 
tumours of the upper third and rectosigmoid region, 
although the differences in distributions of the sites 
during the five periods are not significant. * 


Staging of the tumours by Dukes’ classification 

This is shown for the group as a whole in Table H, 
There were certain differences in the distributions of 
Dukes' classification (1932) during the five 5-year 
periods analysed but without a discernible time 
trend. 


Histological grading 

There was no marked change in the distribution of 
low, average and high grade tumours in the 25-year 
period under review; there were minor variations 
between the periods which do not reach statistical 
significance. The figures are therefore given for the 
period as a whole in Table II. 


Treatment 


Palliative operations 

The proportion of palliative operations (defined as 
removal of the primary tumour but with suspected or 
proved growth left in situ) has remained constant over 
the whole of the period of study at a figure of approxi- 
mately 20 per cent of the operable group with only 
slight variations in each 5-year period. The reasons for 
palliative operations are usually incomplete removal 
of the primary tumour or the presence of hepatic 
metastases or, much less frequently, radiological 
evidence of pulmonary deposits. If the rectum is 


. perforated during removal, the operation is always 


classified as palliative in our records although analysis 
has shown that the prognosis is less adversely affected 
by this factor than by those mentioned previously. The 
results of treatment in patients undergoing palliative 
operations at this hospital have been the subject of an 
earlier publication (Bussey, 1969), 


Excisional and restorative operations 

The types of operation carried out in the whole group 
of patients are shown in Table IV. Operations have 
been classified as excisional, i.e. including synchronous 
combined excision, | abdominoperineal excision, 
perineo-abdominal excision and Hartmann's pro- 
cedure, or as restorative, i.e. anterior resection and 
various other sphincter-saving procedures. This broad 
grouping is given to indicate the changing trends in the 
type of operation carried out. It can be seen clearly 
that the proportion of excisional operations under- 
taken has fallen steadily over the years matched by a 
concomitant rise in the proportion of restorative 
procedures. 


* The y? test was used to compare these and other distributions 
mentioned. 


Operative mortality 

Table V shows the overall operative mortality which is 
defined in this paper as death within 28 cays of 
operation. There has been a steady fall in operative 
mortality over the years, from 7-0 per cent in the years 
1948—52 to 2-1 per cent for the last 5 years analysed. 
In Table VI the operative mortality rates of the two 
operations most frequently undertaken in recent vears, 
synchroncus combined excision and anterior resection, 
are shown separately. For both operations the opera- 
tive mortality declined progressively between 1948 and 
1967, but in the last 5 years that of synchronous 
combined excision has continued to fall, whereas that 
of anterior resection has increased by 2 per cent, Such 
figures might suggest that the increased proportion of 
restorative operations has been achieved only at an 
increased risk to the patients, but, in fact, of the 
7 deaths that occurred in the last 5-year period 
following anterior resection, only one was due to 
peritonitis which might well be a technical fauit of the 
operation. Postoperative deaths due to cardiac or 
pulmonary complications might equally well have 
occurred following a synchronous combined excision, 
and it does not seem to us that these figures are any 
reason for abandoning a policy of attempting to 
restore bowel continuity whenever possible. 


Results of treatment 
The results of surgical treatment are presented as 
crude and corrected 5-year survival rates. The latter is 
the crude survival rate expressed as a percentage-of the 
expected number of 5-year survivors of a group of the 
general population similar in age and sex. This 
corrected figure takes account of deaths from other 
causes and is an indication of the ‘cure’ rate. A 5-year 
survival rate is used to report these results as Bussey 
and Morson (1963) showed in a previous paper from 
this hospital that the main mortality from recurrence 
following removal of a rectal carcinoma occurs within 
the first 5 years, with only a slight risk of recurrence 
after that time. In their study based on 2216 operation 
survivors, the corrected survival rate onlv feli from 
ST-4 per cent at 5 years to 51-5 per cent at 10 years. 
However, in a much smaller series of some 300 patients 
Berge et al. (1973) found that this rate fell from 
47-] per cent at 5 years to 32-8 per cent at 10 years. 
Of the 2410 operation survivors in the years 
1948—67, 47-1 per cent were still alive after 5 years, and 
the corrected 5-year survival rate of the group was 
567 per cent.* However, this number includes 
patients undergoing both palliative and radical 
procedures. There were 1931 survivors from radical 
operations and the S-year survival rates are set out in 
Table VII for the four 5-year periods under review. 
The overall survival rate is 56-6 per cent and the 
. Corrected figure is 68-4 per cent; this means that about 
two-thirds of patients undergoing a radical operation 
for rectal cancer will be cured of their malignant 


* The very small number of patients (almost invariably resident 
abroad) for whom 5-year survival has not been established have 
been presumed dead for the purposes of the survival rates in 
this paper. 
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Table V: OVERALL OPERATIVE MORTALITY 


Mortal - 





Period No. of cases No. ^* 
1948-52 758 83 
1953-57 674 37 
1958-62 613 19 
1963-67 475 11 
1968-72 428 9 





Table VI: OPERATIVE MORTALITY IN PATIENTS 
TREATED BY SYNCHRONOUS COMBINED 
EXCISION OR ANTERIOR RESECTION 
Synchronous 
combined excision 


Mortality 


Anterior resection >~ 
Mortal 











Period No. of cases No. % £No. of cases No, | 
1948-52 392 a0 77 Tis rie <a 
1953.57 323 13 40 H1 6 
1938-62 339 10 29 179 4 
1963-67 263 5 1-9 171 4 
1968-72 229 1 05 172 T 


Table VII: PERCENTAGE 5-YEAR SURVIVAL RATES — 
OF 1931 PATIENTS SURVIVING RADICAL as 





OPERATION 

Period Males Females Tota 
1948--32 53-8 (67-2) 55-4 (63-6) 54-5 (65 
1953-57 49-3 (62-4) 63:2 (72-9) 55-4 (65 
1958-62 57-4 (71-7} 59-3 (69-3) 58-1 CX 
1963-67 55-3 (68-8) 66-2 (75.9) 89-3 (7 


Overall 56-6 (6 


Figures in parentheses are corrected survival rates. 





Table VIII: PERCENTAGE 5-YEAR SURVIVAL RATES - 
OF 990 PATIENTS SURVIVING RADICAL. zr 
SYNCHRONOUS COMBINED EXCISION 


Period Males Females 
1948-52 51:1 (63-9) 49-5 (56-7) 
1933.57 50-6 (62-7) 62:2 017) 
1938-62 58.5 (73-4) 47-5 (56-8) 
1963.67 48-9 (59-1) 56-1 (63-9) 
Overell 





Figures in parentheses are corrected survival raves. 


Table IX: PERCENTAGE 5-YEAR SURVIVAL RATES __ 
OF 447 PATIENTS SURVIVING RADICAL ^" 
ANTERIOR RESECTION 


| Period Males Females 

1948-52 60-0 (76-7) 68-9 (78-6) 
1953.57 41:9 (51-7) 78.8 (91-7) 
1958-62 S8-7 (70-8) 74-6 (83-6) 
1963-67 61-4 (80-2) 78-8 (90-8) 





Figures in parentheses are corrected survival raies, 









disease. There has been a consistent slight impro-« 
ment in the 5-year survival in the 20-year per 
covered, from a corrected rate of 65-7 per cent in < 
first 5-year period to 71-5 per cent in the last. We 
difference between these two figures is not signifiexst 
but may indicate a real improvement in res 
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Table X: DUKES' CLASSIFICATION OF THE 
SURVIVORS* OF RADICAL SYNCHRONOUS 
COMBINED EXCISION AND ANTERIOR 
RESECTION 1948-67 


Synchronous 


combined excision Anterior resection 


Dukes’ classification No. of cases % No. ofcases % 


A 143 14-5 119 267 
B 378 38-3 180 40:3 
CI 388 39:3 120 26.9 
C2 78 79 zi 61 


* Four patients were omitted because the specimens were 
unclassified. 


Table XI: HISTOLOGICAL GRADING OF THE 
SURVIVORS* OF RADICAL SYNCHRONOUS 
COMBINED EXCISION AND ANTERIOR 
RESECTION 1948-67 

Synchronous 


combined excision Anterior resection 


Grade No. of cases vA No. of cases yA 
Low 225 22:7 155 347 
Average 603 60-9 264 59-2 
High 162 16:4 27 6:1 


* One patient was omitted as the tumour was ungraded. 


Tables VIII and LX show the survival rates for patients 
undergoing radical synchronous combined excision 
and radical anterior resection respectively.* Patients in 
the former group had an overall 5-year survival rate of 
52-7 per cent (corrected figure of 63-8 per cent), but 
the rates for patients in the latter group are con- 
siderably better, with an overall actual survival rate of 
66-7 per cent and a corrected figure of 79-4 per cent, 
i.e. over three-quarters of the patients are being cured 
of their malignant disease by the operation. 

An explanation for these differences in survival 
(which are highly significant statistically, P « 0-001) is 
shown by reference to Tables X and XI. Both the 
Dukes' classification of the specimens of the survivors 
in the two groups and the histological grading show 
differences which were highly significant (P « 0-001), 
with more A and B cases and low grade tumours in 
the survivors of radical anterior resection. The figures 
explain why survival rates differ in the two groups but 
it is not obvious how the differences came about. 

It seems most likely that the pathological findings, 
and consequently the outcome, are due to selection, 
perhaps sometimes unwittingly, by the surgeon. It has 
been the practice of the surgeons at St Mark's to avoid 
anterior resection in patients in whom it was felt that 
the rather lesser clearance attained by that operation 
might be less curative of the malignant disease or lead 
to a higher risk of local recurrence. Anterior resection 
is less frequently practised when a preoperative biopsy 
of the tumour has shown an undifferentiated high 
grade tumour or when at operation the growth seems 


* During this 20-year period, mainly in the first 10, 494 patients 
survived other radical operations (mainly perineo-abdominal 
or abdominoperineal excisions) which are not being analysed 
separately as these operations have now largely been abandoned 
in the practice of this hospital. 
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to be locally advanced. In such cases an excision of the 
rectum is likely to be preferred as the method of 
treatment. Such selective measures by the surgeons 
could well result in the difference of distributions as ` 
shown in Tables X and X1, with the more favourable 
cases being treated by anterior resection and the less 
favourable ones by excision of the rectum. 


Discussion 

The facts and figures detailed here are the combined 
results of many surgeons working at a specialized 
hospital dealing mainly with diseases of the large 
bowel. It is probable that they differ markedly from 
the results being achieved by general and district 
hospitals throughout the United Kingdom. At 
St Mark's Hospital most of the cases of malignant 
disease are admitted as waiting list patients or as 
transfers from other hospitals when there are special 
problems involved. This must mean that St Mark's 
patients are to some extent selected, and indeed only 
5 per cent of our series were inoperable and less than 
20 per cent had palliative operations as defined earlier. 
In the series published by Slaney (1971), analysing the 
results of treatment of large bowel cancer from the 
whole of the Birmingham area, almost half of the 
5800 cases of rectal carcinoma were deemed inoperable 
according to the definition used in the present paper, 
i.e. the primary tumour was not removed. 

There is little evidence that rectal cancer is being 
treated at this hospital at an 'earlier' stage than it was 
20 years ago. In the last 5-year period there were still 
about 5 per cent of patients who were regarded as 
inoperable and about 20 per cent who had palliative 
operations, figures almost identical with those from 
1948-52. Moreover, there has been little change in the 
Dukes' classification of the specimens removed over 
25 years. In view of the fact that this is a rather 
common form of cancer, usually with fairly obvious 
symptoms, and that there has been a good deal of 
emphasis on early diagnosis both in medical and in lay 
education in recent years, this is a somewhat disap- 
pointing finding. 

However, there have been some encouraging 
improvements and achievements. First, there has been 
a fall in the operative mortality rate from 7 per cent in 
the 5-year period 1948—52 to about 2 per cent in the 
last 5-year period, owing mainly to improvements in 
anaesthesia and general supportive care that have 
modified all surgery in the past 20 years. 

Secondly, there has been a very welcome increase in 
the proportion of patients who can now be treated by 
restorative operations with preservation of the 
sphincter mechanism, and in the years 1963-72 more 
than a third of all the patients were so treated. This 
increase is in part due to the slight rise in the pro- 
portion of tumours of the upper third and rectosigmoid 
areas, but more importantly to improved surgical 
technique which enables anastomotic operations to be 
carried out at a lower level than formerly. Tumours at 
a level of about 8-10 cm from the anal margin may 
now be treated by a restorative operation where- 
as previously excisional surgery would have been 


considered obligatory. The surgeon's decision is 
affected by the sex and build of the patient: deep pelvic 
operations are easier in women and in thin patients. 
Also, in palliative operations resection, if technically 
feasible, is always preferred to excision. 

The better results from restorative operations 
(particularly in women) are probably due to the 
selection factor at the time of operation and have been 
noted by other authors (Slanetz et al., 1972). Such 
results are encouraging as they show that an attempt 
by surgeons to avoid a colostomy in their patients is 
not accompanied by any greater risk of failing to cure 
the cancer but rather in fact the reverse. Obviously, the 
technical performance of the operation is an important 
factor, and, in particular, steps must be taken at the 
time of operation to prevent any risk of implantation 
recurrence, the observed incidence of which has been 
reduced to 1—2 per cent at this hospital by attention to 
special points in technique which have been set out 
previouslv (Lloyd-Davies, 1957). 

Thirdly, there has been a slight but consistent 
improvement in the 5-year survival rate of patients 
undergoing radical operation, two-thirds of whom are 
now being cured of their disease. However, about a 
third of these patients are not being cured by surgery 
alone, while 25 per cent of a// patients are incurable 
surgically when first seen. It may be that adjuvant 
measures now undergoing trial at various centres will 
help to reduce the mortality from this very common 
type of malignant tumour. 
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Colo-anal sleeve anastomosis in the treatment of 


diffuse cavernous haemangioma involving the rectum 
P. J. JEFFERY, P. R. HAWLEY AND A. G. PARÉS"* 


SUMMARY 

An operative technique, involving a colo-anal sleeve 
anastomosis, is described for the treatment of cavernous 
haemangioma of the rectum. All the patients with this 
condition treated since 1930 at St Mark’s Hospital 
are reviewed, and the presentation and results of treat- 
ment in the last 5 patients who have had a resection and 
colo-anal sleeve anastomosis are discussed. 


HAEMANGIOMA Of the rectum is a rare condition. A 
maximum of 75 cases of diffuse cavernous haem- 
angioma involving the rectum have been reported 
in the world literature. Gentry et al. (1949) reported 
283 patients with haemangioma of the gastro- 
intestinal tract, including 30 cases of diffuse cavernous 
haemangioma involving the rectum; almost half of 
the latter group died either from recurrent rectal 
haemorrhage before treatment or following surgery. 
Treatment in the past has included direct surgical 
interference with feeding vessels either by injection of 
sclerosant (Bancroft, 1931) or by ligation and division 
(Gabriel, 1963). Excision of the rectum either as an 
abdominoperineal procedure (Hellstrom et al., 1955) 
or with preservation of the sphincters and a pull- 
through technique (Babcock and Jonas, 1950) has 
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Fig. 1. Plain film of the abdomen showing phleboliths in 
the pelvis. 
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also been advocated, and recent authors in the British 
and American literature have favoured the former 
approach (Stening and Heptinstall, 1970; Head et al., 
1973). 

Ten patients with diffuse cavernous haemangioma 
involving the rectum are reported here, 3 of whom 
have been previously discussed by Gabriel (1963). 
The last 5 patients who have been treated at this 
hospital have all been operated on by two of the 
present authors using the technique of resection and 
a colo-anal sleeve anastomosis. 


Patients and methods 
Ten patients were seen in this hospital specializing in 
rectal diseases in the 46-year period 1930-75. 


Clinical details 

There were 6 males and 4 females with an age range 
from 18 to 31 years when first seen here. The age of 
onset of rectal bleeding varied from 3 months to 
10 years and 7 of the 10 were first seen at a hospital 
before the age of 5 years. 


Diagnosis 
All the lesions were diagnosed at sigmoidoscopy 
although the diagnosis was often delayed as the 
appearances when first seen were sometimes interpreted 
as being those of a mild proctocolitis with associated 
haemorrhoids. Colonoscopy has demonstrated the 
upper limit of the lesion in 3 out of the 4 cases in 
which this examination has been undertaken. 
Radiological investigations can be helpful in the 
diagnosis. The plain film may show calcified phle- 
boliths scattered in the pelvis (Fig. 1), and comparison 
with the barium enema film (Fig. 2) will show their 
close relationship to the rectum. The barium enema 
study may also show indentation in the rectal wall 
caused by abnormal vascular channels (Fig. 3). 
Angiography has been reported to be of value in the 
diagnosis and management of these patients 
(Westerholm, 1967). In our series only 3 patients have 
been investigated using this technique; in 2 the 
haemangioma was not outlined at all, while in the 
third only early venous filling of the veins associated 
with the left side of the colon was seen. 


Distribution of haemangioma 

In 5 patients only, the rectum and sigmoid colon were 
involved, while in 3 the condition extended on to the 
bladder and the lateral pelvic walls from these sites. 
In another patient the haemangioma extended to the 
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Fig. 2. Barium enema film showing phleboliths in the pelvis. 


transverse colon, while in the last patient there was 
an isolated affected area in the caecum separated 
from the involved sigmoid and rectum by normal 
colon. 


Previous surgery 

A number of operations had been performed on the 
patients prior to definitive surgery, six operations 
being the highest number performed on any one 
patient. Haemorrhoidectomy was the most frequent 
procedure (Table I). Eight patients had had at least 
one haemorrhoidectomy before the age of 20 years, 
and in 3 of these cases when less than 14 years. This 
operation had been carried out on three occasions in 
each of 2 patients, one of whom had been rendered 
partially incontinent following the last procedure. 


Table I: NUMBER OF PREVIOUS 
HAEMORRHOIDECTOMIES 


No. of haemorrhoidectomies: 3 No. of patients: 2 
3 ? 
4 


l 


All the patients were less than 20 years old at the time of 
the first haemorrhoidectomy. 


Treatment 
Before 1970 the procedures undertaken at 
hospital for haemangioma of the rectum were: 
l. Excision of the rectum with an end-colostomy 
in 2 cases. 
2. Ligation and division of the inferior mesenteric 
vessels in 1 case. 


this 


Colo-anal sleeve anastomess 





Fig. 3. Barum enema film showing vascular indentations i: 
the rectal wall. 


3. lleostomy only in 1 case. 

4. Subtotal colectomy, partial 
colorecta! anastomosis in | case. 

Since 1970 resection with a colo-anal sleeve anaso- 
mosis has been performed. This technique is based en 
the procedure described by Ravitch and Sabisien 
(1947). The technique was modified by Soave (194) 
for the treatment of Hirschsprung's disease n 
children, and further modified and developed əy 
Parks (1966) for the removal of villous adenomas of 
the rectum. The concept of this operation is ʻo 
remove the haemangiomatous colon but to leave e 
abnormal rectum in situ. The rectal mucosa is excised 
from the abnormal rectum, leaving a muscular -ue 
which is relined with normal colon brought down 
from above. The haemangiomatous vessels remain 3g 
in the rectal wall are no longer subjected to any losal 
trauma and consequently no further bleeding occurs. 


cystectomy amd 


Operative technique 

The patient is placed on the operating table r a 
modified Trendelenburg position for a synchroneus 
operation by two operative teams. The abdomer is 
opened via a left paramedian incision, the sigrmic 
colon is mobilized keeping close to the bowel wal! 
and the inferior mesenteric vessels are ligated amc 
divided. The anterior peritoneal reflection is incisec 
and the rectum divided just distal to the peritcmea 
reflection; care must be taken to avoid furtwer 
dissection in and opening up of the retrorectal space 
in order to minimize the risk of haematoma formsa- 
tion in the pelvis. The normal colon is mobilized 
sufficiently to enable it to be brought down to me 
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Fig. 4. Infiltration of normal saline into the submucosa of 
the rectum. 


anal canal without tension and the haemangiomatous 
colon excised. 

While this dissection is being carried out, the sub- 
mucosa of the rectum is infiltrated with normal saline 
containing 1: 300000 adrenaline by the second 
surgeon using the per-anal route (Fig. 4). The injection 
is commenced at the junction of columnar and 
squamous mucosa in the mid-anal canal. This infiltra- 
tion lifts the rectal mucosa away from the underlying 
haemangioma and muscular coats, enabling the mucosa 
to be stripped from these layers while leaving them 
intact. If previous phenol injections have been placed 
in the submucosal space in an attempt to alleviate 
bleeding, the resultant fibrosis may require sharp 
dissection with a knife rather than with scissors to 
define this submucosal plane in the lower third of 
the rectum. It is possible to remove the mucosa to a 
level of 10-12 cm with the aid of retractors designed 
for per-anal work, but some of the dissection may 
have to be undertaken from above. The proximal 
mobilized normal colon is then drawn through the 
denuded rectum and sutured to the anal canal at the 
level of the dentate line using 4/0 interrupted Ethiflex 
sutures (Fig. 5). This anastomosis is performed via 
the per-anal route. The rectum with the residual 
haemangioma has now been relined with normal 
colon. The procedure has caused moderate bleeding 
in our patients, the transfusion requirements varying 
from 2 to 4 units. 
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Fig. 5. Colo-anal sleeve anastomosis at the completion of 
operation. 


Case reports 

Case 1: S. C., a female born on 1 February 1948, had a history 
of intermittent rectal bleeding from the age of 2 years. When 
first seen at another hospital at the age of 8 years her haemo- 
globin was 63 per cent. Treatment consisted of blood trans- 
fusion followed by phenol injection into the submucosal layer 
of the rectum. A further transfusion was given at the age of 
14 years; sigmoidoscopy at that time was thought to show a 
proctocolitis which was treated with steroid retention enemas. 
Barium meal and follow-through and barium enema examina- 
tions were normal. A repeat sigmoidoscopy after treatment 
showed congested veins, and chronic inflammation and dilated 
veins were seen in a rectal biopsy. 

When seen at St Mark's Hospital in 1966 a diagnosis of 
haemangioma of the rectum was made from the sigmoidoscopic 
appearances. Large haemorrhoidal type masses were excised, 
and in 1968 further submucosal injections were given in an 
attempt to prevent rectal bleeding. Local surgery was again 
undertaken in 1971 without success. At laparotomy later in the 
same year a haemangioma involving the rectum and sigmoid, 
descending and transverse colon as far as the hepatic flexure 
was found. An extensive resection with a colo-anal sleeve 
anastomosis was performed, anastomosing the mid-ascending 
colon to the anal canal. 

Postoperatively, the patient's bowel frequency has varied 
from one to five times per day. Some anal bleeding has occurred 
during the follow-up period, but a normal haemoglobin has 
been maintained without the necessity for oral iron or trans- 
fusion therapy. 


Case 2: N. Z., a female born on 13 May 1951, had a history 
of rectal bleeding from the age of 3 months onwards. In 1965 a 
diagnosis of haemangioma of the rectum was made at lapar- 
otomy in Tehran, when 10 units of blood were required in the 
postoperative period. Sigmoidoscopy in 1971 showed a marked 
proctitis in the lower rectum which was treated with Salaz- 
pyrin and Predsol enemas. Arteriography showed only early 
venous filling on the left side of the colon, while colonoscopy 
showed abnormal vessels to an upper limit of 15 cm. 

The patient was referred to St Mark's Hospital in 1972 
when laparotomy was undertaken. A haemangioma involving 
the rectum and rectosigmoid was confirmed. A colo-anal 


sleeve anastomosis was performed, anastomosing the upper 
sigmoid colon to the anal canal. 

Subsequently, bowel frequency has been usually twice per 
day and minimal anal bleeding has occurred infrequently. A 
normal haemoglobin of 12-7 g has been maintained without 
further medical treatment. 


Case 3: A. P., a male born on 2 February 1952, gave ahistory of 
rectal bleeding from the age of 1 year. In 1962, at the gge of 
10 years, a laparotomy was undertaken abroad for rectal 
bleeding. In 1971 a haemorrhoidectomy was performed but 
rectal bleeding continued. Angiography did not delineate a 
haemangioma. 

The patient was seen at St Mark's Hospital in 1973 and a 
laparotomy was performed. A haemangioma involving the 
rectum and sigmoid colon was treated by a colo-anal sleeve 
anastemosis, taking the resection as far proximally as the mid- 
sigmoid colon, which was anastomosed to the anal carnal. A 
limited right hemicolectomy was also carried out for a separate 
haemangiomatous lesion of the caecum and a temporary 
diverting ileostomy fashioned, and this was closed 6 weeks later. 

There has been no subsequent bleeding and bowel frequency 
has varied from one to five times per day. 


Case 4: A. M., a male born on 16 November 1943, was first 
seen in 1973 when he gave a history of rectal bleeding sinze the 
age of 6 years and, more recently, haematuria. A large 
haemengioma of the right leg had necessitated an amputation 
in the past. Examination showed multiple haemangion:atous 
lesions on the buttocks, penis, trunk and face. In 1966, at the 
age of 23, a large haemorrhoidal type mass had been excised 
but rectal bleeding had continued. Colonoscopy in 1973 
demonstrated the upper limit of the lesion at 40 cm. Operative 
intervention was undertaken the same year, and at laparotomy 
a haemangioma involving the rectum and sigmoid coloa and 
extending on to the bladder and lateral pelvic walls was 
demonstrated. A colo-anal sleeve anastomosis was undertaken, 
anastomosing the upper sigmoid to the anal canal. 

The patient has had no bleeding since the operation and 
bowel frequency has varied from one to three times per cay. 


Case 3: M. A., a female born on 30 March 1943, was known 
to have had rectal bleeding from the age of 2 years when an 
operation for rectal prolapse was undertaken. Rectal bleeding 
recurred at the age of 14, and at 20 years a diagnosis of colitis 
was made. At this time a course of injections for haemor- 
rhoids was given. In 1967 she complained of painful de/aeca- 
tion, end a perianal haematoma was evacuated. She continued 
to have intermittent bleeding, and in March 1974 the hasmor- 
rhoidal mass recurred; this was then excised. 

A plain abdominal X-ray and barium enema examination 
suggested a diagnosis of haemangioma of the rectum, while 
colonoscopy demonstrated the upper limit at 30 cm. Surgery 
was undertaken at St Mark's Hospital in June 1975, when a 
haemangioma involving the sigmoid colon and rectum was 
confirmed and a colo-anal sleeve anastomosis performed, 
anastomosing the upper sigmoid colon to the anal canal. 
Since her last haemorrhoidectomy in 1974 there had been some 
faecal incontinence due to an anal canal deformity; con- 
sequently, the anal canal was refashioned using rotatioa skin 
flaps. A covering colostomy was lifted and closed 6 weeks later. 

Subsequently, the patient's bowel frequency has varied from 
three to twelve times per day, and there had been no farther 
rectal bleeding when seen 2 months after discharge from 
hospital. 


Follow-up and results 

There has been no mortality among the 5 patients 
with a colo-anal sleeve anastomosis and all were 
available for follow-up, which has ranged from 2 
months to 3 years and 9 months. Four patients have 
been seen recently and the fifth has responded to a 
written questionnaire. In 2 patients there has been nc 
further anal bleeding. Two patients have had some 
persistent anal bleeding, probably from small veins 
in the region of the anal anastomosis, but have main- 
tained a normal haemoglobin level without therapy. 
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Colo-anal sleeve anastomoses. 





Continence for a normal stool has been satisfactom 
in all 4 patients, but there has been slight difficu s 
for loose stool and flatus in each patient. This has net 
affected. their work or social life, and incontinence: 
pads have aot been necessary. Some bowel frequency 
has occurred and this has been most marked in tbe 
patient whe had the mid-ascending colon asastomoszz 
to the anal-canal. Follow-up on the fifth patient is tcc 
short for any adequate assessment to be made. o 
Information about the present condition of 4 of tre. 
5 patients eperated on before 1970 has been obtairx 
from their general practitioner. Follow-up. of the fif 
patient who lives abroad has not been pessible. 
In the 2 »atients who had an excision of the recte 
and end-cclostomy, no further bleeding has occurree. 
While transient sexual difficulties arose in one, these 
have now resolved, but the other patient has he 
serious psychological problems which may 1 
partially related to the permanent colostomy. The 
patient whose haemangioma involved afi the large 
bowel and was treated by an ileostomy only has fy 
no further rectal bleeding, but he has had one epis 
of a prolapsing haemorrhoidal mass which su 
sequently quired excision. Following this procedu 
he developed an extensive retrorectal abscess wh 
required crainage. In the patient whose infer 
mesenteric vessels were ligated and divided, rec: 
bleeding ccntinued for 5 years, but for the past 4 yeas. 
no further bleeding has occurred while he has bee - 
maintainec on Dicynene and oral iron. | 
































Discussion 
The trend to surgery involving excision of the rectus; 
which :s technically difficult in this group of young 
patients with a benign lesion, resulted in a decision = 
change the operative approach, and in the past 5 vea.«. 
two of the present authors have had the epportuni- 
to diagnose and treat 5 patients with this conditio 
in each case using the technique described above. 

Al the patients initially presented with recta) 
bleeding, and it is a point of great diagnostic impor 
tance that the onset of rectal bleeding was always we 
childhcod and often in infancy. Gentry et al, (194 
in their large series found that 75 per cent of the lesic 
gave rise to bleeding, while 25 per cent had some 
degree of ebstruction to the lumen of the bowel. 3 
our patien:s obstructive symptoms have net occurre 

Hollingsworth (1951) first called attention to € 
association between phleboliths and haemangioma æ 
the rectum, and, when present, this is a diagnos 
radiological sign. In the present series phlebolit 
were visible on the plain abdominal X-ray in 2 out e 
10 patients. A barium enema taken in conjunctio 
with the plain film will indicate that the phlebolit 
lie in close relationship to the rectum. In additio 
some indextation of the rectal wall may be seen in he: 
contrast examination, this indentation correspond 
to the abnormal vascular channels. 

The correct diagnosis can be made at sigmoidoscope 
The appearances are of a mild proctitis, but wd 
slightly bleeish and abnormal vessels, which prove css 































close examination to be of a large size. Two out of the 
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9 lesions were biopsied without any major haemor- 
rhage. Colonoscopy demonstrated the proximal limit 
of the lesion in 3 out of 4 cases, and would appear to 
be the method of choice for determining the proximal 
extent of involvement. 

A large number of surgical procedures had been 
undertaken on the patients before the definitive 
operation. The commonest procedure was haemor- 
rhoidectomy, and Table I shows the number of times 
that this had been carried out. In 2 patients haemor- 
rhoidectomy was undertaken before the age of 4 years. 
In one of the patients who had had this operation 
three times, continence was impaired and the anal 
canal required refashioning by rotation flaps at the 
time of the colo-anal sleeve anastomosis. This patient 
shows clearly the dangers associated with incorrect 
diagnosis in this condition. A history of rectal 
bleeding from an early age, together with a previous 
haemorrhoidectomy, must make the clinician very 
suspicious that the diagnosis is haemangioma of the 
rectum. 

Patients with haemangioma of the rectum experience 
rectal bleeding as a result of local trauma which may 
be produced either by abrasion of the rectal mucosa 
by constipated stool or by a tendency of the haemangio- 
matous mass to prolapse on defaecation. For the 
latter reason, haemorrhoidectomy may produce a 
temporary relief of symptoms. 

Before 1970 no standard technique for the treat- 
ment of haemangioma of the rectum existed at 
St Mark's Hospital. In 1971 the first opportunity 
arose to perform a colo-anal sleeve anastomosis. The 
rationale of this operation is to remove the haem- 
angiomatous colon but to leave the abnormal 
rectum in situ and reline it with normal colon; thus, 
no bleeding occurs from the covered haemangioma 
which has been protected from any trauma. Any 
bleeding occurring postoperatively in these patients 
has come from the anastomotic line in the mid-anal 
canal where some residual haemangiomatous tissue 
may be exposed in the area of maximum trauma or 
where there may be small granulomatous areas. As 
the rectum remains in situ, only the apex of the retro- 
rectal space is entered, and as further dissection is 
avoided there is little chance for a haematoma to 
occur, with possible subsequent infection; in this way, 
induration in the pelvis which may interfere with 
pelvic floor sensation is avoided. This is a condition 
which presents in childhood, and surgery may be 
necessary in young adults with thedanger of interfering 
with sexual function, but in this procedure the 
rectum remains in situ, and consequently damage to 
the hypogastric, lumbar and sacral nerve plexuses 
does not occur and potency remains unaffected. This 
technique also avoids the dangers of uncontrollable 
haemorrhage which may occur in patients under- 
going excision of the rectum, during which extensive 
dissection outside the rectal wall is necessary. 

The results obtained in the 4 patients operated on 
using this technique for whom there is adequate 
follow-up are satisfactory. No patient has required 
further medical or surgical management, whereas 
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before surgery all had required iron or blood trans- 
fusions to maintain a normal haemoglobin. Bowel 
frequency is related inversely to the amount of colon 
remaining and has been most difficult to manage in 
the patient with the mid-ascending colon anastomosed 
to the anal canal. Some bowel frequency is a small 
price to pay for relief of symptoms while maintaining 
a normal means of defaecation, even though there 
may be some loss of control for flatus or faeces 
during diarrhoeal episodes. It is important that no 
patient admits that this slight impairment of control 
interferes with either their work or their social life. 
The results from 5 patients who have been operated 
upon using the technique of colo-anal sleeve anasto- 
mosis indicate that this is now the procedure of choice 
in the management of diffuse cavernous haemangioma 
involving the rectum and that operations involving 
excision of the rectum should be abandoned. 
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Amputation for vascular disease 


C. W. JAMIESON AND D. HILL* 


SUMMARY 

Amputation for peripheral ischaemia stili has a 
depressingly high early and late mortality, and morbidity 
and the end result are usually less than satisfactory. 
Individual surgeons probably see too few amputees to 
treat them with maximal efficiency, and these patients 
create a large burden on beds and resources. 

There is room for improvement in all aspects of our 
management of amputees. Primary healing rates might 
be better with less heroic attempts to obtain a disial 
amputation. Sepsis is lessened by the use of prophylactic 
antibiotics. Tight bandaging and the intra-operatiwe 
fitting of prostheses are undesirable. Simple tests of skin 
blood pressure may aid prediction of the degree of 
ischaemia at the proposed level of limb section and the 
chances of healing. The late mortality is high and merits 
study of methods designed to reduce it such as long term 
anticoagulation. 


Tuis review is confined to the problem of the ischaemic 
lower limb in which all other measures have failed 
and the only course of treatment is amputation, Many 
amputations, although a minority, are performed for 
other reasons (Hamilton and Nichols, 1972). particu- 
larly for trauma and neoplasia, but they are a different 
clinical problem. The blood supply is normal and 
healing usually satisfactory, but the poor healing 
of amputations performed for ischaemia is a major 
problem, the solution of which produces conflict of 
objectives. The aims of the clinician in recommending 
an amputation for ischaemia are as follows: 

1. To remove gangrencus tissue: Necrosing tissue 
renders the patient toxic, even when the cause is 
arterial insufficiency, but the operation should not be 
postponed because the patient is toxic or confused as 
he will not improve until he loses the limb, when his 
condition may well respond dramatically. 

2. To relieve pain: Ischaemic rest pain may be severe 
and grossly debilitating, but we do not think that pain 
alone is an indication for amputation. Where pain 
exists without objective supporting signs of tissue 
ischaemia it is easy to remove the limb but not the 
pain. Very extensive investigations must be carried 
out and the opinion of orthopaedic and nevrelogical 
colleagues sought before advising such a policy. It is 
easier and less debilitating to divide the nerve path- 
way from a painful extremity than to remeve the 
limb. Fortunately, this dilemma is rare, but it is most 
taxing. Objective methods of assessing ischaemia 
which do not rely solely upon symptoms may be of 
great assistance in making a decision (Martin et al., 
1967; Yao et al., 1969, 1972). 

3. To obtain primary healing of an amputation: The 
higher the amputation, the better are the chances of 













healing and the less the risk of failure to heal, foramg. 
revision of the amputation to a higher level, Abcve- 
knee anc Gritti-Stokes amputations heal better © 
through- or below-knee amputations Warren 
Kihn, 1268; Weale, 1969; Green et al, 

Newcombe and Marcuson, 1972) This is te 
expected as ischaemia is always more severe dist 
and transection of the limb through its proximal p 
means tnat healing is more likely in an area 
relatively greater vascularity. It must also be rem 
bered thet removal of the distal vascular bed impre 
the share of the circulation to the remainder. V 
arterial inflow is restricted the limited flow cam 
distributed more effectively in the smaller arte 
tree and capillary bed left after amputation. Bi« 
pressure in an ischaemic thigh rises proximal tox 
arterial tourniquet when this occludes the dmi 
circulatien (Faris and Jamieson, 1975). One w 
expect proximal amputation to be more effective :: 
distal amputation in freeing the patient of ischa: 
tissue, and therefore pain, but this premise camme 
supported by the published literature as no s 
contains a sufficiently detailed analysis of the g 
operative symptoms to allow a comparison. The g 
fault of proximal amputation is its failure to ach@ve. 
our next objective. i 

4. To reaabilitate the patient to ambulation: Therz is 
an important group of patients in whom this critemior: 
is not valid and does not require consideraten.. 
Ischaemia of a limb often reflects diffuse vascular 
disease, and the cerebral or cardiac marifestation. o 
this arteriopathy may mean that the patient coulc : 
walk even with a successful distal amputation, Tih 
does not seem to be any point in striving for a cista: 
amputation in these circumstances, and prim: 
healing and a painless stump must be the prone 
objectives (McKenzie, 1953; Kelhar, 1855; Rob snc 
DeWeese, 1962; Vitali and Harris, 1964). 
majority of patients, however, could walk aga: 
managed well, and there is no doubt that a cmt: 
amputation through or below the knee offer- 
better chance of rehabilitation (Kihn et al, TETE 
Little, #973). There is no published trial of : 

relative limitations of various amputations, : 
circumstantial evidence is sufficiently strong to rz 
the ethics of such an investigation dubsous. Inc 
data suggest that the energy requiremenis of amb» 
tion are greater for a patient with an above- 
amputation than a below-knee amputation, and * 
both require less work than walking on crutches wily 
no proshesis (Bresler and Berry, 1951; Raken. 
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1958; Swettenham and O’Hara, 1966; McCollough 
et al., 1971). 

These four objectives form the skeleton of manage- 
ment of the patient who is a candidate for amputation, 
and we would like to expand upon them further in the 
remainder of this review. The problem is considerable. 
An unknown but large number of patients lose a 
limb due to ischaemia in Great Britain each year, and 
the numbers are increasing as degenerative illness 
accounts for a larger proportion of deaths (McKenzie, 
1953, 1961; Vitali and Harris, 1964). Nearly 4000 are 
referred to a limb-fitting centre and probably two- 
thirds of these patients use a prosthesis to some 
extent, but considerably fewer walk satisfactorily 
(Harris, 1970; Report, 1970). The average life 
expectancy after losing a limb for ischaemia in 
Australia is less than 3 years (Little, 1973), and we 
have no reason to believe that it is any greater in the 
United Kingdom (Harris et al., 1974). The mortality 
of patients with an above- or below-knee amputation 
is much higher than that of elective aorto-iliac 
reconstruction (Martin et al, 1967; Brodie, 1970; 
Devas, 1971; Green et al, 1972; Newcombe and 
Marcuson, 1972; Browse, 1973; Taylor, 1973). It is 
a depressing subject and perhaps often glossed over 
by the surgeon, which may partly explain why it is so 
hard to obtain concrete facts in quantity from the 
literature. Series are often sketchy in their analyses, 
but we hope that more thought and publication in this 
field may be stimulated by this review of the problem. 


Mortality 

The mortality of amputees is considerable both in the 
early and late postoperative stages (Lishman, 1965; 
Thompson et al., 1965; Browse, 1973). Most deaths 
are due to other sequelae of atheroma, but these 
patients also have a higher incidence of peptic ulcer 
(Bouhoutsos et al, 1973) and death from cancer 
(Irvine et al., 1972). How can these deaths be avoided ? 
The death rate from thrombo-embolic complications, 
both arterial and venous, may be reduced if the high 
risk fraction of the population with polycythaemia 
and thrombocythaemia is identified and treated 
(Szur et al., 1959; Barabas et al., 1973; Morris et al., 
1974). There is evidence that prophylactic sub- 
cutaneous heparin in a dose of 10 000 units 8-hourly 
continued from 2 hours before operation until the 
patient is at least partly ambulant decreases the 
incidence of thrombo-embolism (Nicolaides et al., 
1972; International Multicentre Trial, 1975) and, 
quite possibly, arterial thrombotic catastrophes such 
as myocardial infarction (International Multicentre 
Trial, 1975). The risks of haemorrhage in patients 
on this regimen are definite but slight (Leading 
Article, 1975) and its potential advantages must 
outweigh this hazard. The International Multicentre 
Trial (1975) was conducted on general surgical 
patients where a multiplicity of causes of death 
tended to obscure the vascular causes. A trial con- 
ducted in amputees might well reveal a more dramatic 
effect of this prophylaxis, as the death rate is higher 
and the deaths are almost entirely due to vascular 
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complications (Perlow, 1962; Thompson et al., 1965; 
Kihn et al., 1972). 

The late postoperative death rate also gives cause 
for concern. Vascular complications again account 
for most of the deaths, and this represents the highest 
risk population of all the major groups of vascular 
disease and therefore surely one in which studies of 
long term prophylaxis should be undertaken. It is a 
grossly neglected population in this respect. Long 
term anticoagulation with warfarin has been claimed 
by some workers to be beneficial after myocardial 
infarction, in cerebrovascular ischaemia and in 
peripheral vascular disease (Selvaag, 1962), but enou gh 
conflicting data have been published to make a 
separate but most inconclusive review of prophylactic 
anticoagulation. Anticoagulants have been generally 
abandoned in Britain and the United States, but not in 
Holland where most vascular surgeons strongly believe 
them to be of value. There are no good controlled 
studies of the use of long term warfarin in peripheral 
vascular disease, and a joint study in amputees would 
probably be the most likely to produce a definitive 
result. This unit would be very happy to organize such 
a trial if support is found for it among the readers of 
this Journal. 

It is assumed that patients die after amputation 
through inanition: that their enforced idleness 
accelerates decay. This does not, however, seem to be 
a major reason. In most series patients surviving after 
successful arterial reconstruction have a lower 
mortality rate than amputees (Eastcott, 1973), which is 
comparable to that of untreated vascular disease, i.e. 
around 6-8 per cent per annum (Boyd et al., 1949). 
A very high mortality rate occurred in patients 
during the first year after limb salvage by profunda 
femoris reconstruction which was comparable to that 
of the patients who had undergone amputation 
(Jamieson and Hill, 1976). 

The associated high incidence of cancer and peptic 
ulceration in these patients also contributes, particu- 
larly the former condition, to their high death rate. 
Both diseases probably reflect the social habits of the 
population and may well influence the management of 
an individual case. There is no doubt, however, that 
the major cause of death is vascular and efforts to 
reduce the mortality must be directed towards these 
complications. General high standards of surgical 
expertise and nursing care must help to lower the 
mortality. These patients are undergoing an operation 
with results which are far from good in the best of 
hands, and the operation should not be performed by 
an inexperienced surgeon without careful supervision. 


Sepsis 

It is often difficult to separate sepsis from ischaemia 
in an amputation stump and this difficulty is reflected 
in the literature. Sepsis unaccompanied by ischaemia 
is not very common but is a definite cause of failure 
of an amputation and sometimes leads to fatal gas 
gangrene. The portal of entry is the wound which is 
contaminated by pathogenic skin flora of the thigh 
and perineum (Ayliffe and Lowbury, 1969; Weaver 


et al., 1973). It is possible that contamination may be 
reduced by preoperative preparation of the skin with 
povidone iodine, which reduces spore counts as well 
as bacterial populations (Ayliffe and Lowbury, 1969). 
The incidence of sepsis may also be reduced by the use 
of prophylactic systemic antibiotics (Darrell, 1973). 
Penicillin is the antibiotic of choice and it may be 
useful to add erythromycin (Johnstone and Cockcroft, 
1968). Good data from series of ischaemic amputees 
are hard to find but gas gangrene was not seen in the 
postoperative wounds of patients receiving penicillin 
(Parker, 1969), and its incidence was reduced but not 
eliminated by penicillin in traumatic amputees 
(Maudsley and Arden, 1959; Unsworth, 1973). The 
argument for and against drainage of amputation 
stumps has raged for years. Haematomas and sero- 
tomas may lead to sepsis. Drains may allow organisms 
to enter a wound. The debate, and the wounds, have 
largely been deflated by the introduction of small 
plastic suction drains which do not carry the theoretical 
disadvantages of open drainage. 


Haemorrhage 

The incidence of early and late bleeding is so low with 
modern amputation techniques that a Samway's 
tourniquet no longer hangs at the foot of an amputee's 
bed, although undergraduates are still confronted by 
it in vivas. Intra-operative haemorrhage may, how- 
ever, be troublesome, particularly in above-knee and 
revision amputations, and, although it is traditional 
that one should not add to ischaemia by the use of a 
tourniquet during operation, there is no evidence 
that its use makes any difference to the incidence of 
stump ischaemia, and many surgeons, including our 
unit, now use one. It improves the precision with which 
the stump can be fashioned and major vessels ligated. 


Pain 

This is a vexing problem after all amputations. That 
which is not merely due to the trauma of an il-fitting 
prosthesis may be classified into phantom, neuroma, 
causalgia and ischaemia. Phantom sensations are 
inevitable and persist indefinitely although most 
patients learn to live with them. They should not be 
particularly painful and we have generally been 
advised to warn the patient of this essential complica- 
tion and reassure him that the symptom becomes less 
troublesome with time. 

A stump neuroma at the site of section of a nerve 
is rare but is diagnosed by the finding of an exquisitely 
tender point in the stump which may be relieved by 
local anaesthetic or excision. All sectioned nerves 
form a neuroma and so the histological confirmation 
of its presence does not confirm the diagnosis and, in 
spite of many dogmatic statements in the literature, 
we can find no evidence that any special treatment of 
the nerve lessens the incidence of this complication. 
The consensus of advice that the nerve should be cut 
cleanly under traction and allowed to retract into the 
soft tissues seems reasonable, but this may not be 
possible when the sciatic nerve contains a large 
collateral arteria sciatica magna. Ligation of the nerve 
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in these circumstances is not in our experierze — 
inevitably followed by pain. | 
Causalgia, a burning pain in the stump, is rare. it 
has been claimed that it may be relieved by sympa 
thectomy (Owens, 1971), but only if it is superfiza 
in origin. In general, pain in a stump with no obvizze 
cause should be treated with extreme cawi 
(Eastcott, 1973). Further surgery should be avoid 
if possible, and revision of the amputation should r ot 
be undertaken for this reason. The only place for tes 
operation is in ischaemia or for joint contracture. _ 
The preblem of the ischaemic stump is one whith» 
must inevitably become more common during © 
present vogue for more distal amputation and 
improvements in operative technique which ena> 
these long and precarious stumps to heal. There 
however, no point in a distal amputation whe 
leaves the patient with an ischaemic stump (Harm: 
1970), ard, although some enthusiasts deny f$ 
existence, most surgeons, including our unit, howe - 
now been forced into late revision of a. below-k: =e i 
to an above-knee stump for late rest pain and ulcem- - 
tion due :o progression of proximal arterial disease. 
It would seem that the incidence of this complicat: 
is fairly iow, but this may reflect inacequacies 3 
published late results and also the short life expecta 
of the patients. A diagnosis is not easily made in scx 
cases, particularly where rest pain is slight and € 
main symotom is claudication. We now know, h 
ever, that rest pain is present in a foot when € 
systolic ankle blood pressure is below 30 mm i 
when measured by ultrasound (Yao, 1970), and simp 
tests of skin blood pressure give comparable res: 
(Chavatzas and Jamieson, 1974; Lassen and Holstez 
1974). The application of these tests to the pai: : 
amputaticn stump may therefore give useful suppert — 
to the clinical diagnosis of ischaemia and may sd — 
the surgeen in the most difficult decisior of whether — 
reamputation is necessary. f 








































Delayed healing | 
A more distal amputation permits greater mobi: Ww 
but heals poorly in comparison with a proximal - 
amputaticn. The through-knee amputation tas 
fallen from favour after a rather promising resurrec-- 
tion (Howard et al, 1969) because of its poor heateng 
rate, but its rejection may be premature. The Bri: 
literature on which its condemnation is based c 
sisted of three small series containing H7 limbs : 
all and each representing the ‘learning curve’ of the 
surgeons involved (Chilvers et al., 1971; Green et zt, 
1972; Newcombe and Marcuson, 1972). There we 
low mortality and an encouraging ease cf rehabitz- 
tion of the elderly but a distressingly high inciderze 
of skin recrosis. It is probable that these res 
could be improved by the use of more equal skis 
flaps rather than a long anterior flap, as the scar sdai- 
lies postesiorly and off the weight-bearing area of te 
stump when equal flaps are cut (Green et al., 19721; 
alternatively, the use of eccentrically based lateral Paps 
offers a more advantageous ratio of flap length to bass- 
and still allows the scar to lie off the weightbearrg 
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Fig. 1. Below-knee amputation stumps which have healed 
but still have indolent scars 4 months after operation and 
obviously have a precarious circulation in spite of the 
growth of hair (skin blood pressure 40 mm Hg). 


area in the intercondylar femoral notch (Howard et al., 
1969; Kjolbye, 1970; Fulford, 1973). We predict that 
this operation will regain some popularity when the 
limitations of below-knee amputation are more clearly 
defined. It should not be considered at present as an 
alternative to below-knee amputations but as a 
preferred method to some above-knee amputations. 
The long posterior flap below-knee amputation 
(Ghormley, 1946; Kendrick, 1956; Burgess et al., 
1969) is now rightly popular. It is clear that it heals 
better than an operation with equal flaps and 
probably better than a no flaps technique (Little, 
1973). There is, of course, a level of ischaemia below 
which it cannot heal and there may be, as we have 
mentioned, a level at which it would be better if it 
had not healed (Fig. 1). We urgently need methods to 
measure this critical level of circulation and none is 
yet reliable. The most promising would appear to be 
simple tests of skin blood pressure at the site of the 
proposed limb section (Chavatzas and Jamieson, 
1974; Lassen and Holstein, 1974) which have been 
shown to predict with some accuracy primary failure 
of an amputation stump (Lassen and Holstein, 1974). 
The more proximal amputations the myoplastic 
above-knee amputation and the Gritti-Stokes ampu- 
tation have good rates of healing (Martin et al., 1967; 
Warren and Kihn, 1968; Weale, 1969; Thursby and 
Dunn, 1970; Green et al., 1972), and these large series 
also suggest that the mortality of the Gritti-Stokes is 
less than that of the above-knee amputation. All 
these series had a death rate higher than 7 per cent. 
The Gritti-Stokes procedure would therefore seem to 
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be preferable, but the long stump, although powerf ul, 
interferes with the design of a suitable prosthesis, and 
problems of rehabilitation are claimed to be greater 
than with a well-constructed above-knee stump 
(Harris, 1970). Modifications of the Gritti-Stokes 
method in which the patella is removed and less 
femur excised (a Gritti-Stokes through-knee hybrid) 
have been advocated, with similar good healing rates 
(Weale, 1969). 

More distal amputations than the below-knee find 
little favour in contemporary literature apart from 
simple excision of digits, or 'toectomy' (Catterall, 
1968). This operation should be kept simple, and a 
‘racquet’ extension on to the dorsum of the foot is 
undesirable (Eastcott, 1973). 

The healing of amputations of toes and also of trans- 
metatarsal amputations is variable, but trial of these 
operations is often justified as the only investigation 
which will indicate whether healing will occur, 
particularly in patients in whom there is a gradient of 
resistance from the ankle to the forefoot in whom the 
ankle blood pressure is of no value in predicting the 
degree of local ischaemia (Pederson and Day, 1954; 
Schwindt et al., 1973). The Syme's amputation should 
not be used as it is most unlikely to produce a trouble- 
free stump in a patient in whom a transmetatarsal 
amputation would have failed (Harding, 1967; Baker 
and Stableforth, 1969). One cardinal point made by the 
protagonists of distal amputation through the foot is 
that, apart from the removal of toes, the presence of 
sensory impairment due to neuritis is an absolute 
contraindication as it leads to late ulceration and a 
useless stump. 

The problem of the diabetic patient who is a 
candidate for amputation has been the subject of 
considerable debate. Diabetics differ from patients 
with simple atheroma, for they have two arterial 
diseases rather than one: a distal specific arteritis of 
small arteries (Martin and Stocks, 1968) plus proximal 
atheroma (Strandness et al., 1964; Gensler et al., 1965; 
Haimovici, 1967). Neuropathy is also a constant 
finding in the diabetics who develop peripheral 
ischaemia, although the converse is not always true. 
There is often no evidence of major arterial disease in 
diabetic ‘neuropathic gangrene’, although the micro- 
angiopathy is always present. Diabetics with peripheral 
ischaemia have a higher risk of losing a limb than 
non-diabetics (McPherson et al., 1963), and a high 
risk of losing the other lower limb later (Cameron 
et al., 1964). Objective assessment of the blood 
pressure in ankle arteries is unreliable, as they are 
often calcified and incompressible, giving fallaciously 
high readings. 

The combined problems of vascular disease, neuro- 
pathy, autosympathectomy and low resistance to 
infection exhibited by the diabetic should make for 
uncertainty over amputation. However, distal ampu- 
tations often have a greater chance of success in 
diabetics than non-diabetics, particularly at the trans- 
metatarsal level (Wheelock et al., 1957), or even a 
Syme’s amputation if a two-stage technique is used 
and neuropathy is not obvious (McCollough, 1972; 





Shea, 1972; Wagner, 1975). These triumphs are seen 
in diabetics with distal disease and punctate gangrene 
or sepsis with necrosis. There is no evidence that 
diabetics with loss of pulses due to large vessel disease 
fare any better following amputation than non- 
diabetics and they probably fare worse as their 
untreated prognosis is worse. 

A discussion of delayed healing in amputations 
would not be complete without mention of stump 
bandaging, which is a tradition venerated by limb- 
fitters and some nurses. We are sure that to apply a 
firm bandage at the end of the operation is wrong. 
The maximal perfusion pressure of the skin is usually 
less than 40 mm Hg (Chavatzas and Jamieson, 1974), 
and this pressure is easily exceeded with total cessation 
of skin How and inevitable necrosis. The bandage 
applied in theatre surely fulfils no more useful 
function than to hold the dressing in place. The same 
objections apply to late tight as opposed to firm 
supporting bandaging, and it must be better for a 
bandage to be too loose than slightly too tight. We 
submit that there is no evidence that bandaging of a 
stump improves healing and it may well delay it. 
The same criticism may be levelled against the 
procedure of immediate postoperative fitting of 
prostheses (Berlemont, 1961). This has not found 
general favour although excellent individual series of 
results have been reported (Vitali and Redhead, 1967; 
Thompson et al, 1974). Pressure problems of tbe 
inelastic plaster case on the stump and unrecognized 
sepsis have prevented it from becoming more popular. 


Rehabilitation 

Over half the patients fitted with an artificial leg never 
use it effectively (Kihn et al, 1972; Little, 1972; 
Weaver and Marshall, 1973), but every patient who 
survives an amputation can be rehabilitated to some 
extent. This does not necessarily involve ambulation 
and a very full life may be led from a wheelchair, but 
every small accomplishment of the patient helps to 
add to his self-respect and independence. Even this 
minimal! objective may not be fully realized owing to 
inadequate support. The number of medical and 
paramedical staff encountered by the amputee 
legion (Fig. 2). It is easy for none of them to take 
ultimate responsibility for the care of the patient. It is 
also not unknown for a member of this 'team' to 
resent invasion of his function by the member who 
does assume responsibility. The surgeon should 
probably be the coordinator of this effort, but he is 
obliged to train himself in the duties of the other 
members so that he understands their difficulties and 
can give useful advice. It is a task to daunt any busy 
surgeon and may require considerable tact and 
diplomacy. The busiest centres in this country each 
perform less than 100 amputations per annum, if we 
are to be guided by the numbers of patients included 
in published surveys of amputations, anc mos: 
surgeons only perform a few of these operations each 
year. Most are glad that they see so few. These 
numbers of patients per hospital do not justify the 
establishment of local amputation units or specia: 
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Fig. 2. The ‘team’ involved in the care of the amputee. 




















outpatients’ facilities, but it might be conduciv 
better management of these problems if the mem 
of the team in Fig. 2 could meet formaily at reg 
intervals to discuss problems, air grievances @ 
recognize each other as individuals. Such meet: 
would also afford a valuable forum for undergrad w 
and postgraduate teaching on amputees which ma 
of the team see so rarely in their individual experier 
that they cannot hope to obtain sufficient expertise: 
personal exposure. It must be very demoralizing (or. 
the amputee to realize that his doctor or social worker” 
knows less about his problem than he does. 

It is beyond the scope of this review to dea. 
depth with all the aspects of rehabilitation of t 
'vascular' amputee. The reader is referred to 3n. 
excellent review (Harris, 1970) by an expert in tse. 
field. A review of this quality should be compulsc 
reading for any surgeon who amputates a leg. 1 
author peints out that other conditions from hycr= - 
cele to deafness may interfere with rehabilitation and ^ 
need correction. 308 

Basically, however, the principles are that the more - 
distal the amputation, if the stump is healed and net. 
ischaemic, the better will be the rehabilitation, amd - 
that the sooner the patient walks after losing his ez, - 
the more favourable is the prognosis. We have never - 
encountered a patient who became ambulant for the - 
first time more than 2 months after amputation, - 
whatever :he reason for the delay, and in general the 
patients who are anxious to try early do best, It is, 
however, doubtful for the reasons we have already - 
mentioned whether the immediate postoperatiee — 
fitting of a prosthesis is to be recommended at ie E 
present time. An inflatable pylon (Little, 1971; Lite — 
et al., 1972) is of great assistance to a patient with ü 
below-knee stump and does away with the pro- - 
gressively longer delays involved in the referral of & 
patient tc overworked limb-fitting centes and t7 
eventual delivery of a temporary prosthesis. We mr 
hope tha: ‘modular prostheses’ will lessen th 
delays, as their construction requires less labour a: 
skill, but :hese have not yet found final acceptance 
by the lim» manufacturers. ; 



































The bilateral amputee 
Ten per cent of amputees have lost both tower lim i 
before referral to a limb-fitting centre (Hansson, 196%,- 
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1965), and half of the unilateral amputees who 
survive 3 years lose the other limb (Brodie, 1970). The 
mortality of the two procedures is possibly as high as 
40 per cent (Green et al., 1972), and only a minority 
of the survivors walk again. A few do, however, and 
their courage and determination are to be greatly 
admired (Glaxo, 1974). The chances of walking on 
full length artificial limbs are greatly increased if one 
knee joint is spared (Harris, 1970; Kihn et al., 1972), 
although limited mobility on ‘short rocker pylons’ is 
easier to achieve with bilateral above-knee stumps. 
The former benefit is the greater, and it seems, there- 
fore, that in the prospective bilateral amputee, i.e. 
every unilateral amputee, we should strive for as 
long a stump as possible. We must, however, also 
remember the odds which are stacked against the 
patients, the pain, mutilation, restricted activity and 
limited life expectancy which lie ahead of them, and 
plan a humane treatment accordingly. 

In summary, therefore, there is still much room for 
improvement in our management of ischaemia. The 
mortality and morbidity have not fallen substantially 
in recent years and the functional results remain very 
depressing. Most patients who have lost a limb have 
also lost their place in society (Chilvers and Browse, 
1971; Little et aL, 1974). We cannot lessen the 
feeling of mutilation which contributes to the feeling 
of inadequacy in these patients, but we can do more 
to support them. 
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The effect of an infusion of low molecular weight 
dextran on peripheral resistance in patients 


with arteriosclerosis 


W. V. HUMPHREYS, A. WALKER, F. D. CAVE AND D. CHARLESWORTH* 


SUMMARY 

Low molecular. weight dextran is frequently given to 
improve the flow of blood to the periphery, but its mode 
of action is uncertain. We measured the effect of an 
infusion of 500 ml of Dextran 40 on the peripheral 
resistance in 12 patienis undergoing reconstructive 
surgery for atherosclerotic occlusion of the superficial 
femoral artery. 

After the infusion, values of packed cell voiume and 
blood viscosity indicated haemodilution. There was a 
consistent increase in mean flow and a fall in peripheral 
resistance. There was no correlation between change in 
viscosity and change in peripheral resistance, but there 
was a good correlation between the percentage change 
in resistance and the initial resistance. This suggests 
thai the increase in flow of blood was due to reflex 
vasodilatation rather thar: to any reduction in viscosity. 


Low molecular weight dextran is used frequently as a 
means of increasing biood flow in patients with 
peripheral vascular disease. Whether it increases flow 
by its effect on blood viscosity or by reducing vaso- 
motor tone is debatable. Peripheral resistance is said 
to fall after an infusion of low molecular weight 
dextran (Gelin and Thoren, 1961), and Dormandy 
(1971) described a good correlation between increase 
in blood flow and reduction in blood viscosity. The 
latter finding implies that the increase in bleod flow 
is cue principally to the effect of dextran on blood 
viscosity, but if vasomotor tone is abolished, by 
administering an injection of phenoxybenzamine 
before measurements are made, haemodilution by 
Dextran 40 has no effect on blood flow (Collins and 
Ludbrook, 1966). 

An infusion of low molecular weight dextran 
(Dextran 40) is frequently given during the course of 
operations on the peripheral arteries. It is thought to 
improve peripheral blood flow and hence contribute 
to the success of the cperation. We have tried to 
elucidate the problem of its mode of action by 
measuring the effect of an infusion of 500 ml Dextran 
40 on the resistance to bleod flow in an ischaemic limb. 
A group of patients having a femoropopliteal bypass 
operation for occlusion of the superficial femoral 
artery has been studied. The effect of the infusion on 
the viscosity of blood, packed cell volume and the 
mean pressure and flow in the common femoral 
artery was measured. 


Patients and methods e 
Twelve patients were studied in the course o : 
operation to bypass the occluded superficial ferea: 
artery. The patients were all anaesthetized and = 
technique of general anaesthesia was common | 
every patient, The common femoral artery 
exposed and a well-fitting cuff electromagnetic | 
probe (Nordic) placed around the artery. It rema 
in exactly the same position throughout the expe 
ment. The electromagnetic flow probes were | 
calibrated in vitro; since they remained in the sar 
place artefacts due to non-axis symmetry s 
ignored. Pressure was recorded simultaneously o 
a needle and fluid-filled catheter system connecte 
a strain gauge pressure transducer (Statham p23 C 

Signals from the pressure and flow transdume 
were recorded and displayed on a multichannel = 
writer (Mingograph) and oscilloscope. Mean press 
and flow were calculated from the averaged va 
obtained by measurement of the traces from 
Mingograph. The measured flows were correct 
using standard nomograms to allow for variation 
haematocrit which affect the sensitivity of the - 
probe (Blendis et al., 1970; Dedichen, 1974). f 
pheral resistance—mean pressure divided by m 
flow—wzs calculated from these values. 

When the transducers were in place a 10-ml saz 
of blood was taken from the common femoral 
and 500 ml of Dextran 40 were infused into a g 
pheral wein in a period of 10-15 minutes. 
minutes after the infusion was completed the pres 
and flow waves were recorded again and a sege 
sample of venous blood taken. | 

Aliqucts 1 ml of the two samples of blood += 
anticoagulated with EDTA and then used to meas 
the blood viscosity. Measurements were made - 
coaxial cylinder viscometer (Contraves Low Shea. 
which was capable of measuring at a wide range 
shear ra:es. The asymptotic viscosity (limiting 
at high shear rate) was calculated from a rheog= 
produced by accelerating the blood sample from a 
to 124 s-* over 60 seconds. The gradient of the urz 
linear part of the curve gives a measure of the asym 
totic viscosity. For viscosity measurements at 
shear rates the samples were sheared at («675 
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Table I: VISCOSITY, HAEMATOLOGICAL AND HAEMODYNAMIC VALUES IN PATIENTS BEFORE DEXTRAN 





INFUSION 
Asymptotic Peripheral 
viscosity 0-675 s-! 0-0786 s PCV Flow Pressure resistance 
Case (cP) (cP) (cP) (A) (ml/min) (mm Hg) (u.) 
j 4-06 37.9 95-4 38.9 142-5 711 0-50 
2 3:26 20-8 51-6 37:1 121-2 99-8 0-82 
3 3-61 26-9 69:1 38.9 80-9 119-2 1:50 
4 3-84 33-4 83-9 42-9 177-3 106-2 0-60 
5 3-43 21-7 52-3 37.8 120-4 137.8 115 
6 3°70 34-4 82:3 42-6 100-7 85-9 0-85 
T 2°85 14-7 37.8 34-9 57-7 81:3 1-4] 
8 3-28 25-7 58-6 39-9 274 118 0-43 
9 3-69 31-7 79:3 44-4 129-8 87-4 0-68 
HU 3-08 20-8 536 37-2 192-5 115-0 0-59 
1i 3199 24-8 63-2 36°5 90-6 57-3 0-64 
12 4-03 40-3 -= 45-4 61-5 95-7 1:53 
Table IE: VISCOSITY, HAEMATOLOGICAL AND HAEMODYNAMIC VALUES IN PATIENTS AFTER 
DEXTRAN INFUSION 
Asymptotic Peripheral 
viscosity 0-675 g7 0:0786 s~ PCV Flow Pressure resistance 
Case (cP) (cP) (cP) CA (ml/min) (mm Hg) (u.) 
l 3-79 34-9 716 34-3 202-4 86-6 0-43 
2 3-04 13-9 39-0 33-7 119-8 86:5 0-72 
3 3.29 182 50-6 342 130-8 153-3 1-17 
& 3-32 22:3 55-5 37-4 194-1 97-9 0-50 
5 3-40 17-4 49-8 338 132-4 136°8 1-03 
6 i 19-0 48-6 33-8 167.2 1017 0:61 
F 2-71 9-55 2271 27:1 8p 9 83.5 1-02 
8 3-10 18-9 47-4 34-2 274-7 116-7 0-42 
9 3:28 20-6 54.1 37-0 175-5 117-2 0:66 
10 2-98 10-4 26:2 30-2 190-8 107-4 0-565 
11 3.25 17-1 46:2 30-8 118-7 70-4 0:60 
à 3-59 29-2 — 39-4 126-0 105-2 0-84 
b (Tables I, I1). The changes in blood viscosity were all 


tJ tad 
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3, change in peripheral resistance 





0 0-5 1-0 L5 
Initial peripheral resistance 

Fig. 1. Graph of the percentage change in peripheral 

resistance (mean pressure/mean flow) produced by an 

infusion of Dextran 40 plotted against initial resistance in 

12 patients with peripheral vascular disease. 


0:786 s-!, the maximum shear stress attained being 
used to calculate the viscosity. Aliquots of the two 
samples were used to obtain the packed cell volume 
estimated on a Coulter Counter model S analyser. 


Results 

After the infusion the packed cell volume decreased 
in all the patients (mean decrease 1492+14 (s.e.) 
per cent) as did all the parameters of blood viscosity 
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highly significant (P «0-01, Student's t-test). 

In order to see if this change in viscosity was 
independent of the change in haematocrit the viscosity 
values were normalized to a constant haematocrit of 
45 per cent using regression equations calculated from 
40 normal people. After infusion there was no change 
in the corrected viscosity value obtained at a low rate 
of shear, but the corrected asymptotic viscosity 
increased significantly (P « 0-01). 

In every patient mean flow increased, the average 
increase of 33:3 8:9 per cent being highly significant. 
The mean pressure change was variable; in some 
patients it remained the same and in some it increased. 
The average change in mean pressure was an increase 
of 9-2 4-3 per cent. In every patient the peripheral 
resistance decreased; the mean change of 16:2+ 3:5 
per cent was highly significant (P < 0-005) (Tables I, II). 


Discussion 

The effect of the dextran infusion was to increase 
blood volume. The packed cell volume fell consistently 
and all the values of blood viscosity indicated haemo- 
dilution. If the values for viscosity were corrected to a 
standard packed cell volume only the asymptotic 
viscosity increased significantly, whilst the viscosity 
at low shear rates remained the same after the 
infusion. This supports the belief that low molecular 
weight dextran reduces blood viscosity not by a 
specific effect but by haemodilution (Dormandy, 


1971). From these data it is evident that if the effect 
of haemodilution was abolished, Dextran 40 would 
actually increase blood viscosity at high shear rates, 
possibly owing to increased rigidity of the red cells. 

The consistent increase in mean flow can be 
explained partly by the small increase in perfusion 
pressure, but the decrease in peripheral resistance 
cannot. 

There was no correlation between the fall in 
peripheral resistance and the fall in blood viscosity at 
either high or low shear rates (high shear r= 0-37, 
P>@1; low shear r = 0-01, P» 0-1). This suggests that 
the fall in peripheral resistance is not attributable to 
the fall in viscosity. 

There was a good correlation between the fractional 
change in peripheral resistance and the initial per:- 
pheral resistance, the higher the initial value, the 
greater being the response to infusion (r= 0-75, 
P «0:01, Student's 7-test) (Fig. 1). 

No attempt was made to control vasomotor tone in 
these patients and there was a wide range of values 
for peripheral resistance (0-43--1-55 units). An 
infusion of low molecular weight dextran increases 
blood volume and hence central venous pressure. 
This is reported to decrease vasomotor tone by 
autonomic reflex (Roddie et al., 1957). If vasomotcr 
tove is abolished by drugs, subsequent dextran 
infusion produces insignificant change in peripheral 
resistance (Collins and Ludbrook, 1966). Thus, if the 
asnomotor tone and the related peripheral resistance 
were low to start with, little change could be expected. 
Our results show the greatest response in patients who 
had a high peripheral resistance initially, the response 
being smaller in a vasodilated patient. These data 
provide further evidence to support the belief thzt 
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Dextran and peripheral resistan 


Dextran 40 produces an improvement in the flow : 


blood not by changing its viscosity but by produci 
reflex vasodilatation as a result of hypervolaemia. 


Conclusion 
Infusion of Dextran 40 increases the flew of bloc 
into an ischaemic limb by reduction of periph 
resistance brought about by reflex vasodilatation. 
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Plasma fibrinolysis and postoperative deep 


vein thrombosis 


I. M. C. MACINTYRE, R. G. WEBBER, J. R. CRISPIN, D. R. B. JONES, 


J. K. WOOD, N. C. ALLAN, R. J. PRESCOTT AND C. 


SUMMARY 

In 23 high risk patients the change in plasminogen 
activator activity in response to surgical operation was 
studied by euglobulin lysis time (ELT) and fibrin plate 
lysis before, during and for up to 6 days following a 
major surgical procedure. Fibrin degradation products 
(FDP) were also measured. The aim was to relate any 
changes to postoperative deep vein thrombosis (DVT) 
as diagnosed by the YI fibrinogen test. Peroperative 
increase and postoperative inhibition of fibrinolytic 
activity were seen in all the patients. Changes in fibrino- 
lytic activity as measured by the ELT and during the 
first 24 hours by the fibrin plate technique were similar. 
This suggests that during this period the response was 
independent of plasma fibrinogen changes. There was 
no significant difference in these parameters between 
patients who developed DVT and those who did not. 
The relationship between venous thrombo-embolism and 
elevation of serum FDP was confirmed. 


Ir is now well established that measurable changes 
occur in plasma fibrinolytic activity during and after 
surgical operations (McFarlane, 1937; Anderssen 
et al., 1962; Innes and Sevitt, 1964; Chakrabarti et al., 
1969), Theoretically, patients who fail to show the 
expected increase in fibrinolytic activity during opera- 
tion and those who show an exaggerated postoperative 
‘fibrinolytic shutdown’ might be considered to be at 
higher risk of developing postoperative deep vein 
thrombosis (DVT). If this hypothesis were sub- 
stantiated the implications for prevention of DVT 
might be considerable. 

Previous studies attempting to correlate the changes 
in fibrinolysis with DVT have produced conflicting 
results (Becker, 1972; Mansfield, 1972; Gallus et al., 
1973; Sautter et al., 1973; Gordon-Smith et al., 1974). 
The conclusions of these studies were based on pre- 
operative or daily postoperative blood samples, and 
none studied in detail the 24 hours immediately 
following operation. However, it is during this period 
that the greatest changes in fibrinolysis take place and 
that the majority of postoperative thrombi begin to 
form (Negus et al., 1968). The aim of the present study 
was to define changes in fibrinolytic activity by 
measuring plasminogen activator activity before, 
during and after operation employing the euglobulin 
lysis time (ELT) and fibrin plate techniques. The 24- 
hour period immediately following operation was 
studied in greater depth. A further objective of the 
study was to establish whether patients who develop 
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DVT might be distinguished by a different pattern of 
fibrinolytic response. 


Patients and methods 

All the patients selected for study were about to 
undergo elective major abdominal surgery. They were 
chosen because it was felt, on clinical grounds, that 
they were at risk of developing DVT by reason of age, 
malignant disease or previous thrombo-embolism. No 
specific prophylactic measures were employed other 
than routine physiotherapy and early ambulation. 
The screening for early and occult disease was re- 
garded as an additional protection, and heparin 
therapy was instituted whenever it was indicated by 
the screening tests. 

Diagnosis of DVT was by the 'I fibrinogen test 
using the Pitman 235 Isotope Localisation Monitor. 
The technique used has been described elsewhere 
{Milne et al., 1971), and the diagnostic criteria were 
those of Negus et al. (1968). 

Blood samples were taken on the day before opera- 
tion and before, during and immediately after the 
procedure. Further samples were taken at 4, 8, 12, 16 
and 24 hours after operation. In 13 of the 23 patients 
studied additional samples were obtained daily for a 
further 5 days. All the samples were taken without a 
tourniquet. 

The ELT technique was that of Chakrabarti et al. 
(1968), using carbon dioxide precipitation, for 1 
minute, of the diluted plasma specimen. This was 
found to give a pH in the range of 5:6-6:0, Blood 
specimens were collected, using a dilution of 1 part 
blood to 4 parts of ice-cold trisodium citrate (3-18 per 
cent) and kept in crushed ice until processed. All the 
specimens were spun in a refrigerated centrifuge at 
4°C within 15 minutes of collection, and euglobulin 
precipitation in the ice-cold buffer/plasma solution 
immediately followed this centrifugation. 

Fibrin plates (Anderson et al., 1962) were prepared 
using a solution of 9-5 ml Kabi human fibrinogen 
(4 g/l) in 0-15 M Tris/HCl buffer (pH 7-8) clotted with 
0-5 ml bovine thrombin (20 u./ml) in a 9-cm plastic 
Petri dish. 
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General Hospital, Edinburgh, and Medical Statistics Group, 
University of Edinburgh. 

Present addresses: J. R. Crispin, Princess Margaret Rose 
Orthopaedic Hospital, Edinburgh; D. R. B. Jones, Department 
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Plasma samples were collected and centrifuged as 
described above and 0-025 ml placed on each plate. 
An absorption period of 15 minutes at room tempera- 
ture was followed by incubation for 24 hours at 
37 °C. Zones of lysis were expressed as the square of 
the diameter. The result in each case was taken at the 
mean of three concurrent estimations on each sample. 

Fibrin/fibrinogen degradation products (FDP) 
were measured by the tanned red cell haemagglutina- 
tion immunoassay (Merskey et al, 1966). Plasma 
fibrinogen was estimated by the method of Ellis and 
Stransky (1961). 

To eliminate bias all laboratory investigations were 
performed without knowledge of the clinical findings. 
In the statistical analysis non-parametric tests of 
significance were used throughout. 


Results 

Twenty-three patients were included. All were studied 
intensively over 24 hours and 13 were monitored for 
a further 5 days. Seven of the 23 patients (30 per cent) 
developed DVT. The DVT group were aged on 
average 68-6 3:3(s.e.) years compared with 61:9 + 
3-6 years in the remainder. Five of the 7 members of 
the DVT group had malignant disease, with 8 of the 
16 remaining patients having malignant disease. The 
ratio of males to females was similar in both groups 
(4 : 3; 8 : 8 respectively). 

The mean ELT in the 24-hour study is shown in 
Fig. 1l. The mean ELT of all the patients did not 
change significantly from the preoperative day to the 
induction of anaesthesia. When the DVT group and 
the others are considered separately there is no 
significant change in either group over this period. 
The mean ELT in patients developing DVT was 
shorter on both days, but the difference is not statistic- 
ally significant. The marked decrease from the 
preoperative day to mid-operation is statistically signi- 
ficant (P « 0-01) in both groups. With one exception 
every patient studied showed a very marked shortening 
of ELT during operation. 

Lengthening of the ELT following operation 
(fibrinolytic shutdown) was seen in all the patients. 
In every case but one the increase began within 4 hours 
of operation and the mean ELT reached a maximum 
in both groups between 12 and 24 hours after opera- 
tion. The alteration in mean ELT from the pre- 
operative day to 24 hours after operation is 
statistically significant (P <0-05) in both groups. At 
no stage was there a significant difference between 
patients who developed DVT and those who did not. 

The mean ELT of the 13 patients studied over the 
7-day period are shown in Fig, 2. The maximum post- 
operative shutdown in both groups occurred 24 hours 
after operation. Values returned to the preoperative 
levels over the next 3-5 days. At no stage was there a 
significant difference between the DVT patients and 
the others. Plasma fibrinolytic activity was measured 
over 24 hours by the fibrin plate technique in 21 
patients. Mean levels from the day before to 24 hours 
after operation are shown in Fig. 3. The increase 
during operation and the postoperative shutdown 
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Fig. 5, Serum fibrinogen from the day before to 24 hours 
after operation. 
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Fig. 6. Peak FDP in the 24-hour and 6-day periods after 
operation in all the patients. PE, Pulmonary embolism. 


after operation were independent of fluctuations in 
fibrinogen levels during this period. As in the case of 
ELT, no significant difference between patients with 
DVT and those without emerged. The association 
between the ELT and the fibrin plate method is 
shown in Fig. 4. 

Plasma fibrinogen was measured in 10 patients on 
the day before operation and 4-hourly for 24 hours 
from the beginning of the operation (Fig. 5). A signi- 
ficant mean rise did not occur until 16 hours after 
operation, whereas the fibrinolytic shutdown was 
evident at 4 hours. 

Serum FDP values have been plotted as the peak 
FDP as described by Ruckley et al. (1970). Peak FDP 
is the highest measurement attained by each patient. 
The mean peak FDP was significantly higher in 
patients developing DVT. Peak FDP over both the 
24-hour and 6-day periods are shown in Fig. 6. In the 
6-day study 2 of the 3 patients with FDP over 80 pg/ml 
had pulmonary embolism diagnosed clinically and 
confirmed at autopsy. Both patients were seriously ill 
from other causes and the embolism was not the cause 
of death. The third showed no clinical evidence of 
pulmonary embolism although I fibrinogen leg 
scanning was positive. 


Discussion 

A simple blood test to determine a patient's likelihood 
of developing venous thrombosis would obviously be 
of considerable value. However, no clear separation 
between patients with and without thrombosis has 
emerged from this study. Even if by studying a larger 
number of patients a difference were to emerge in 
mean fibrinolytic response between the two groups, 
as suggested by Mansfield (1972) and Gordon-Smith 
et al. (1974), our data show that ELT estimation is 
not helpful as a prognostic index in the individual 
patient. Other points of interest emerge from this 
study. 

It has been claimed recently that fibrinolytic shut- 
down in response to stress does not occur and that 
the shortening of the lysis time reported by several 
workers is caused by the postoperative rise in plasma 
fibrinogen (Gordon-Smith et al., 1974). In cur study 
the postoperative rise in fibrinogen did not appear 
until 16 hours after operation (Fig. 5) while the 
fibrinolytic shutdown began at 4 hours. Furthermore, 
the fibrinolytic activity was measured both by the 
ELT and the fibrin plate methods. The latter technique 
incorporates the addition of a standard quantity of 
exogenous fibrinogen and is thus independent of the 
patient's fibrinogen level. Similar results were obtained 
by the two methods. It would appear, therefore, that 
a period of shutdown is indeed a feature of the 
fibrinolytic response within 24 hours of surgical 
trauma and is apparently independent of plasma 
fibrinogen. 

The demonstration of a significant difference 
between the mean peak FDP levels in patients who 
developed thrombosis and those who did not is in 
accordance with our previously reported experience 
(Ruckley et al., 1970). In clinical situations in which 
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there is uncertainty as to the diagnosis of pulmorzis 
embolism, particularly when special investigatione 
such as lung scanning and angiography are not awa = 
able, we believe that measurements of FDP can bea. 
considerable help. 
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Benign oesophageal stricture following oral 


potassium chloride therapy 
J. L. PETERS* 


SUMMARY 
A patient is described who developed a benign oeso- 


phageal stricture following cardiac surgery. A brief 


review of the literature is given and the possible dangers 
of oral potassium chloride therapy in patients with 
dysphagia are highlighted. 


DYSPHAGIA, although well recorded, is not a common 
symptom of cardiac enlargement. Bloomfield (1940) 
emphasized that often this symptom is mentioned in 
books of clinical medicine only as part of a catalogue, 
which is reproduced without foundation on true 
experience. More recently the development of 
dysphagia in patients with cardiomegaly has been 
noted to follow oral Slow-K therapy. Seven cases have 
been reported to date. The present case report adds 
a further case to the literature. 


Case report 

A 66-year-old woman was admitted to the Brompton Hospital, 
London, on 22 April 1974 for investigation of her rheumatic 
heart disease. This had followed an attack of rheumatic fever at 
the age of 15. The patient had remained asymptomatic until 





Fig. 1. Gastrografin swallow films illustrating an oesophageal 
stricture at the level of the Bjork-Shiley mitral valve 
prosthesis. a, Anteroposterior view; 5, lateral view. 
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2 years prior to her admission which was precipitated by 


recurrent attacks of pulmonary oedema requiring digoxin and 
diuretic therapy. There was no previous history of dysphagia or 
gastro-intestinal disturbance. 

Subsequent clinical and angiographic studies revealed a 
substantial degree of mitral incompetence with associated 
tricuspid incompetence. Mitral valve replacement and tricuspid 
annuloplasty were performed on 3 May 1974. A Bjork-Shilev 
prosthesis was inserted. Following a short period of cardio- 
vascular support with intravenous isoprenaline, salbutamol 
and lignocaine, the patient had the endotracheal and naso- 
gastric tubes removed after 24 hours. The following day the 
patient commenced oral diuretic and Slow-K supplements. 

Dysphagia of a slight degree for solid food was noted 16 days 
after surgery. The patient's postoperative recovery was 
excellent in other respects. However, the dysphagia steadily 
worsened until only fluids could be swallowed. Gastrografin 
swallow studies were performed in October 1974 (Fig. 1). 
Subsequent oesophagoscopy revealed a tight benign stricture 
which required repeated dilatation. 


Discussion 

Dysphagia is rare in patients with cardiomegaly. 
Chesshyre and Braimbridge (1971) collected 20 cases 
from the world literature. Several aetiological factors 
have been implicated. Gross aneurysmal dilatation of 
the left atrium alone may produce dysphagia (Tinney 
et al., 1943). Others noted the symptom in the presence 
of cardiac failure and observed improvement after 
efficient treatment (Tinney et al., 1943; Dines and 
Anderson, 1966; Lee et al., 1968). 

The use of contrast cineradiography has highlighted 
the importance of the anatomical position of the 
oesophagus relative to the pericardium, vertebrae and 
aorta in patients with dysphagia. Bloomfield (1940) 
described a case of dysphagia in cardiomegaly due to a 
pericardial effusion which could be relieved by the 
patient sitting up and leaning forwards. Usually the 
oesophagus is displaced posteriorly and to the right by 
an enlarged left atrium. Movement of the oesophagus 
to the left of the midline with subsequent dysphagia 
has been noted (Chesshyre and Braimbridge, 1971). 
Furthermore, the elegant radiological findings of 
Whitney and Croxon (1972) suggested entrapment of 
the oesophagus between the dilated left atrium and the 
aorta. In 1 case the obstruction was observed radio- 
logically to be relieved when the patient changed 
position. 

Recently, dysphagia in patients with cardiomegaly 
has been noted following oral Slow-K. Pemberton 
(1970) described the first such case presenting with 
acute symptoms. At oesophagoscopy an acute ulcer 
was found with residual tablets in situ. A further 6 
cases have since been reported (Chesshyre and 
Braimbridge, 1971; Whitney and Croxon, 1972: 
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Howie and Strachen, 1975). In all these cases the 
dysphagia presented as a postoperative complication 
and the patients had received Slow-K supplements. 
There had been no previous symptomatology sugges- 
tive of hiatus hernia or reflux oesophagitis. Further- 
more, the short period of nasogastric suction and the 
nature of the stricture precludes Ryle's tubes as a 
causative factor. 

Whitney and Croxon (1972) stressed the seriousness 
of such a postoperative complication. Two of their 
patients required feeding jejunostomies and subse- 
quently died. A third patient died from haemorrhage 
secondary to an oesophageal ulcer. 

Chemical injury of the intestinal mucosa by potas- 
sium chloride is well recognized (Allen et al., 1965; 
Ashby and Humphreys, 1965; Wynne, 1965). Slow-K 
has hitherto been free of such side-effects, the potas- 
sium chloride being released from the tablet matrix 
over 4 hours. However, there is undoubtedly a hazard 
in administering this preparation to patients with 
cardiomegaly. In addition, it is recommended that 
oral potassium chloride supplements should be 
administered in liquid form to patients with other 
disorders of oesophageal motility. 
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Perforated peptic ulcer: a comparison of long term 
results following partial gastric resection 


or simple closure 
A. SKARSTEIN AND P. A. HOISATER* 


SUMMARY 
The results of simple closure were compared with those 
of partial resection in the treatment of perforated peptic 
ulcer. The investigation was carried out 7-13 years after 
the primary operation on 126 patients who had been 
allotted to one of the two treatment methods on the 
basis of an almost randomized schedule. 

Better late results were obtained with partial resection 
than with simple closure in patients in the age range 


30-59 years at operation, with short duration of 


perforation and with a long history of symptoms before 
perforation. 
None of the patients treated with partial resection 


later underwent surgical treatment for recurrence of 


symptoms. In the simple closure group 27:3 per cent 


needed further surgery at 3 months to 10 years after 


perforation. 


DURING the 7-year period from 1961 to 1967 inclusive, 
perforated peptic ulcers were treated according to 
different principles in the two departments of surgery 
at Haukeland Hospital, University of Bergen. At 
Department A the standard method, 'the rule', was 
definitive surgery with partial gastric resection; at 


40 C] Total (126 patients) 
Department A 


35 (67 patients) 
Department B 
30 (59 patients) 
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Fig. 1. Age distribution of 126 patients operated on for 
perforated peptic ulcer. 
Table I: TREATMENT 


Department of Treatment 


surgery Partial resection* Simple closure Total 
A 47 "The rule’ 20 67 
B 6 33 “The rule’ 59 
Total 53 73 126 


* Department A : Resection by the Kronlein method in 29 cases 
and by the Polya method in 18 patients. Department B: AH the 
resections by the Kronlein method. 
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Department B 'the rule' was simple closure of the 
perforated ulcer. The emergency service was shared by 
the two departments. Each department took care of 
all admissions every other day. 

Thus, patients with perforated ulcer were subjected 
to one of two different operations according to an 
almost randomized schedule. The results of these two 
methods have been compared 7-13 years after the 
primary treatment. 


Patients and methods 

The present study is based upon critical evaluation of 
patients’ records. Late results were obtained from a 
questionnaire. 

The series comprised 145 patients. Incomplete 
information for 19 patients left 126 patients who could 
be evaluated further. Statistically, these 19 patients did 
not differ from the evaluated patients as regards age 
and type of treatment. In Department A 67 patients 
were studied (61 men and 6 women). Of these, 41 had 
duodenal, 14 pyloric and 12 gastric ulcers. In Depart- 
ment B the number was 59 patients (55 men and 4 
women). Of these, 32 had duodenal, 12 pyloric and 15 
gastric ulcers. The age distribution is shown in Fig. 1. 

Of the 67 patients in Department A, 47 were treated 
by partial gastric resection according to the rule. In 
Department B 53 of 59 patients were treated by simple 
closure according to the rule (Table I). In cases where 
the rule was not obeyed the reason was given in the 


records. 


The partial gastric resections performed were of the 
Billroth IL type. In Department B the standard 
operation was resection as described by Krónlein; in 
Department A both the method of Krónlein and that 
of Polya were used (Table I). 

For the statistical analyses the Wilcoxon test for two 
samples and the Wilcoxon test for pair differences 
(two-tailed) were used. 


Results 

There were no statistically significant differences 
between the groups concerning age, sex or type of 
ulcer. 


Mortality 
Seven patients died postoperatively (within 30 days); 
2 from Department A and $ from Department B 
(Table Il). 
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University of Bergen, Norway. 


Table H: POSTOPERATIVE MORTALITY 
Department of 





peptic ulser 





Perforated 


Time after 


surgery Sex Age Operation Site operation Cause of death 

A M 77 Closure Duodenum 9 d Gastric retention, uraemia 

A M 36 Resection Duodenum 30 d Accidental gastro-ileastomy 

B M 87 Closure Stomach 8h Peritonitis 

B M 57 Closure Pylorus I2 h Myocardial infarction, renal fa:Eue 

B M 58 Closure Stomach 9 d Gastric retention, re-perforatiom 

B M 54 Closure Stomach 10d Pulmonary embolus, pneumonie. 

B F 7] Resection Stomach 10 d Perforation of excluded ulcer 
Table Ul: POSTOPERATIVE COMPLICATIONS 
Department of 

surgery Sex Age Operation Site Complication Treatment — 

A M 27 Resection Duodenum Pneumonia Aniibiotics 

A M 39 Resection Duodenum Haemorrhage Blood transfusset . 

A M 49 Resection Duodenum ? Subphrenic abscess Antibiotics 

A M 31 Resection Duodenum Pulmonary embolus Anticoagulants 

A M 62 Resection Duodenum Psychosis Ateraxica 

A M 65 Closure Stomach ? Subphrenic abscess Antibiotics 

B M 34 Closure Pylorus ? Subphrenic abscess Antibiotics 

B M 47 Closure Pylorus Pneumonia Antibiotics 

B M 51 Closure Duodenum Wound dehiscence Resuture 

B M 80 Closure Stomach Haemorrhage Partial resect. — 
Complications Table IV: LONG TERM RESULTS 


Nine patients suffered postoperative complications 
(within 30 days) which needed treatment; 5 in Depart- 
ment A and 4 in Department B (Table ITI). 


Long term results 

Significantly more patients in the resection grcup were 
without digestive trouble compared with the closure 
group. Among the patients treated with partial 
resection according to the rule, 5 said that they were 
worse after the operation. In the closure group 3 
patients had this opinion (Table IV). 


Age at operation, length of dyspepsia and duration of 
perforation 

The results were significantly in favour of the resected 
group when the patients were aged 50-59 years, had 
had dyspepsia for more than 5 years before perforation 
and had had a duration of perforation of less than 
6 hours (Tables V, VI). 


Site of perforation 

No statistical difference could be found between the 
groups when the site of perforation was related to the 
late results (Table VT). 


Re-perforation | 
In this series there was 1 re-perforation which occurred 
in the simple closure group. 


Further surgery 

In the simple closure group 14 of the 53 patients 
treated according to the rule were later operated upon 
because of persistent or recurrent digestive trouble. 
Among the 6 patients in this group not treated by the 
rule but with partial resection, none had undergone 
further gastric surgery. In the resection group none of 
the 47 patients treated by the rule had required further 
gastric surgery. Of the 20 patients in this group treated 





Treatment "Wors 
Department according No.of Recurrence in patie 
of surgery tothe rule patients of symptoms opini 
A Resection 47 15 5 
B Closure 53 28 3 
P «0:405 NS C 


NS, Not significant. 


with simple closure and not by the rule, 7 had lacer 
undergone elective gastric surgery. In 5 cf these cases | 
the decision for further surgery had been taken at ^ 
time of perforation and they had their second ores 
ation 3—7 months after perforation. 






Discussion 
The present study, although retrospective, has sore 
features of a randomized trial. 

The overall mortality rate was 4-8 per cent, Thies. 
in keeping with rates reported by Jordan and DeBabey . 
(1961) and Hofkin (1966). In earlier collected semes 
the mortality was higher (Noordijk, 1953; Comey 
et al, 1955; Hoyer, 1957). In the present series 
mortality rate favoured the resection group. ^ 
indicates that the more extensive procedure of 
resection is not followed by a higher mortality res. 
than the far simpler procedure of suture. There wasae. 
tendency to a more serious or specific type of coma- 
cation in Department A compared with Department E. 
The reported mortality rate for gastroduodes d. 
perforation varies from 1-5 to 12-6 per cent (Noord... 
1953; Amerson, 1957; Hoyer, 1957; McCaughan ssi. 
Bowers, 1957; Norberg, 1959; Jordan and DeBa: 
1961; Dean et al., 1962; Shippey and Amerson, 19 
Tobias and Rosato, 1968; Booth and Williams, 19: 
and the mortality after partial gastric resection rang 
from zero to 43 per cent (Carnevalli ind ReMies,. 
1962). Our results (7-5 per cent in the closure gro» 
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Table V: RECURRENCE OF SYMPTOMS COMPARED WITH AGE AT OPERATION AND LENGTH OF 


HISTORY OF DYSPEPSIA PREOPERATIVELY 


Treatment 
Department of according 
surgery to the rule 30-39 40-49 













Age at operation 


Dyspepsia preoperatively 


50-59 60--69 None «<i yr > S yr 





















A Resection 1/4 Sit 4/17 3/10 3/5 5/8 6/28 
B Closure 10/14 4/12 8/13 2/5 4/8 7/18 14/23 
NS NS P«Q05 NS NS NS P «0005 
Results given as number of patients with recurrence of symptonis out of the number operated on in the group. 
NS, Not significant, 
Table VI: RECURRENCE OF SYMPTOMS COMPARED WITH DURATION OF 
PERFORATION AND SITE OF ULCER 
Treatment oe E m 
Department of according Duration of perforation (h) Site of ulcer 
surgery to the rule x6 6-12 >12 Duodenum Pylorus Stomach 
A Resection 9/13 S/ll 1/5 10/31 1/9 4/7 
B Closure 20/31 5/16 3/6 14/26 6/12 8/15 
P001 NS NS NS NS NS 


Results given as the number of patients with recurrence of symptoms out of the number operated on in the group. 


NS, Not significant. 


and 2-1 per cent in the resection group) correlate well 
with these reports. 

The types of complications occurring in the present 
series do not seem to be specific for the two groups and 
coincide well with those of other series (Shippey and 
Amerson, 1966; Tobias and Rosato, 1968). 

The recurrence rate of dyspepsia after simple 
closure is reported to range from 37 to 81 per cent 
(Golden and Wangensteen, 1973). The great variability 
is partly explained by different observation times. In 
our simple closure group the recurrence rate was 
54-7 per cent. Only 27:3 per cent, however, had later 
to be treated surgically, and this incidence is low 
compared with that of other reports. The late results 
in the resection group, with a recurrence rate of 
31-8 per cent, are significantly better than in the 
closure group. However, our late results of resection 
are not as good as in some other reports. None of the 
patients in Department A or B treated with partial 
resection at the time of perforation have since under- 
gone gastric surgery. 

A long history of dyspepsia and a short time lapse 
between perforation and operation have been proposed 
to indicate that definitive surgery should be carried out 
primarily (Mark, 1969). Our results support this view, 
as patients with a history of dyspepsia of more than 
5 years and with a duration of perforation of less than 
6 hours had significantly better results with resection 
than with simple closure. 

Partial resection is a more extensive procedure than 
simple closure and therefore carries a higher risk of 
technical failure. However, it seems from the litezature 
that this risk is not higher after immediate resection 
than following elective partial resection. One of our 
patients died within a month as a result of a gastro- 
ileostomy being performed instead of gastro- 
jejunostomy during partial resection. 

Biopsy of a perforated gastric ulcer is important. In 
this series a young woman with a gastric perforation 
treated by simple closure later proved to have an 
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inoperable carcinoma of the stomach. In this case no 
biopsy had been performed. 

New operative methods have been introduced and 
the present tendency is towards more individual 
selection of patients with perforated peptic ulcer. 
However, both partial resection and simple closure 
are still widely used in the treatment of acute perfora- 
tion. The results of the present investigation show that 
the method of selection of patients for resection was 
good, and partial resection was a better form of treat- 
ment for perforated peptic ulcer than simple closure. 
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SI units 


The Editoral Board of the BRITISH JOURNAL er SURGERY has decided to 
change to the use of SI units, with full implementation of this decision by 
January 1977. For the remainder of this year contributors may submit 
papers with units in the old style, but are encouraged to use SI units as 
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illustrations. The provision of only one copy results in delays if the opinion 
of more than one referee is required, and in the event of rejection the 
authors inevitably receive back a copy which is slightly marred by 


hardling. 


For these reasons the BRITISH JOURNAL OF SURGERY intends to introduce 
the following changes from 1 January 1977, and the Instructions toAuthors 
will be altered appropriately from October 1976 onwards. 

1. Authors should submit two good quality plain paper photocopies of 
the script, and two copies of all illustrations and tables. Authors should 


retain the original of the paper. 


2. Authors will receive notice of acceptance/rejection, but in the interests 
of economy photocopies of the script, illuscrations, etc. will not normally 


be returned. 
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Functional results of different reconstructive 
procedures after total gastrectomy 
M. HUGUIER, J. M. LANCRET, P. F. BERNARD, C. BASCHET 


AND F. LE HENAND* 


SUMMARY 

In 181 patients six reconstructive procedures were 
performed after total gastrectomy: Roux-en-Y (95), 
Henley (42), omega (21), Tomoda (16), Rosanov (4) 
and neogastrium (3). The functional results 2-4 months 
after operation were studied and compared by medical 
observers independently of the surgeons who had 
selected and performed the reconstructive procedures. 


Analysis of the functional results, and consideration of 


the degree to which the functional disorders associated 
with the various reconstructive procedures lend them- 
selves to treatment, suggest that the Henley recon- 
structive procedure is the best, with the Roux-en-Y as 
a good second-best. 


MANY reconstructive procedures have been devised 
for re-establishing continuity in the upper gastro- 
intestinal tract after total gastrectomy. The choice of 
the procedure to be adopted in any individual case is 
determined by two sets of factors. The first of these are 
contingent and eliminatory. Thus, the operative or 
postoperative hazards of a given procedure may rule 
out its use in a given patient. The anatomical con- 
ditions may impose their own decision: oesophago- 
duodenal anastomosis, for example, has been found 
impracticable in 50 per cent of cases (Grassi, 1974); 
jejunal interposition between oesophagus and duo- 
denum may be impossible because the jejunal 
mesentery is too short. These self-determining 
exclusions having been made, the surgeon has to 
consider more speculative factors, namely, the specific 
mechanical arrangements that will enable him to 
fashion a digestive system likely to function efficiently 
and comfortably for the rest of the patient's life. It is 
not easy, however, to forman opinion ofthe functional 
results obtained with the various techniques. 'Func- 
tion' is not a homogeneous entity, but a spectrum 
made up of many elements, and a procedure that is 
favourable to one or more of these elements may be 
unfavourable to others. Some of the elements of 
function can be assessed only in terms of subjective 
evaluation by patients, many of whom cannot 
describe their sensations accurately. Dysfunction, 
moreover, may be due to factors unconnected with 
the type of reconstructive procedure used. 

The literature of the subject gives little guidance. 
Only two comparative 'bird's eye views' of all the 
commonly used techniques have, so far as we know, 
been published; one by Belgian surgeons in 1957 
(Govaerts et al., 1957) and one by a French surgeon 
in 1974 (Carabalona, 1974a). These, however, like 
the individual reports, are based upon surgeons' 
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assessments of their own results, assessments which 
may well tend towards the optimistic or the pessimistic 
according to the temperament of the surgeon. 

This paper presents an analysis of the functional 
results obtained with six methods for restoring 
continuity after total gastrectomy in 181 patients who 
were comparable as regards age, sex and the nature 
of the condition that made gastrectomy necessary. 
Function was assessed in terms of accurately defined 
criteria. The report differs from previous evaluations 
in that the results were judged not by the surgeons 
who selected the procedures and performed the opera- 
tions but by independent observers. 


Patients and methods 

The patients were 130 men (72 per cent) and 51 women 
(28 per cent). Their ages ranged from 24 to 89 years, 
with a mean of 62 years; 108 patients (60 per cent) 
were aged between 50 and 70. 

in 167 patients (92 per cent) total gastrectomy was 
done because of gastric carcinoma. The indications 
for gastrectomy in the remaining patients included 
gastric ulcer, stomal ulcer, diffuse gastric polyposis 
and the Zollinger-Ellison syndrome. 

The six reconstructive procedures used (Table /, 
Fig. 1) were the Roux-en-Y, Henley, omega, Tomoda, 
Rosanov and neogastrium. Since these designations 
do not necessarily mean exactly the same thing to all 
surgeons, we judge it expedient to define how they 
were applied by us. 


Roux-en- Y 

The jejunum was sectioned at its proximal end. The 
distal segment was anastomosed to the oesophagus 
and the proximal segment to the jejunum approxi- 
mately 30 cm distally by end-to-side jejunojejuno- 
stomy. 


Henley 

An isoperistaltic isolated jejunal loop was interposed 
between the oesophagus and the duodenum (Henley, 
1952, 1957). 


Omega l 

End-to-side oesophagojejunostomy without bowel 
section was followed by side-to-side jejunojejunostomy 
at the base of the loop anastomosed to the oesophagus. 


* Hôpital Rothschild, Paris, and Centre Diététique de 
Forcilles, Ferolles Attilly (Seine et Marne), France. 
Requests for reprints to Professeur Agrégé M. Huguier, Hópital 
Rothschild, 43, boulevard de Picpus, 75012 Paris, France. 
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Table I: AGE OF PATIENTS AND SEX DISTRIBUTION 
Total Total Total Total 
patients patients. patients patients 
<60 yr «60 yr > 60 yr > 60 yr M F 
M F No. yA No. No. 75 No. pA 
60 6 64 67 31 23 
22 2 30 71 12 29 
12 £7 17 81 4 : 
11 ey 13 81 3 19. 
1 
0 
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|CE OF FUNCTIONAL DISORDERS DURING FIRST 2-4 POSTOPERATIVE MONTHS 
- Jejunal Dumping | 
m distension syndrome Dysphagia 
p Procedure sies. No. woo No. p No. p 
Rouxen-Y | 19 — 20 Mt 15 2i 2 
Henley = 11 26 9 2). p 29 
Omega 4 PB 7? 3 5 2 
Tomoda 3 19 4 25 4d 
Rosanov =. 2 i | i 
Neogastrium. sO | 1 1 | a 
Total 39 22 36 20 — 47 26 33 18 74 41 — 56 — 3 
ty PIGA O0S<P<OL t= 401; PrO05. 13:2 34: 005—P—01. $j3— 3-26; 005cP—01. | 


Reflux Diarrhoea Anorexia* 
No. % — No ^ Noe  — 7 
16 438 45 a4 
14 18 43 IT 
19 58 24 33 
KS ő 37 s 
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Roux-en-Y Henley 





Tomoda Resanov Neogast rium 


Fig. 1. Diagrammatic representation of the procedures; O, Oesophagus; D, duodenum; J, jejunum. 
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Table Ill: WEIGHT DURING FIRST 2-4 
POSTOPERATIVE MONTHS 


Weight un- Weight Weight 
41 * in* + 
Changed" — — gain* Tost ial 
Procedure No. X No. % No % patients 

Roux-en-Y 21 22 S8t 61 i6 17 95 
Henley 10 24 271 64 3 1412 42 
Omega 4 19 Hitt 52 6 29 21 
Tomoda 9 56 óti 37 i 16 
Rosanov i 2 ] 4 
Neogastrium 0 H 2 3 


Total 45 25 105 58 3I 17 181 


* Weight on discharge from dietetic centre compared with 
weight on admission. 
Ty -107; PcOOS. 15 103; P—0-05, 


Table IV: ERYTHROCYTE COUNTS AND BLOOD 
CHEMISTRY 2-4 MONTHS AFTER OPERATION 


| Hypo- 

Hypo- Hypo- chole- 

protein- albumin- sterol- 
Anaemia  aemia aemia aemia Total 
Procedure No. % No. % No. % No. X patients 


Roux-en-Y 24 25 9* 9 34+ 36 38 40 95 


Henley 9 21 6 14 15t 35 15 35 42 
Omega 3 14 4 9 12t 57 8 38 21 
Tomoda S 31 4* 325 4t 25 5 31 16 
Rosanov >f i 1 2 4 
Neo- ] 0 0 1 3 
gastrium 
Total 43 24 24 13 66 36 69 38 181 


Anaemia, erythrocytes —4 x 10*/mm' in men and —3-8 x 105/ 
mm? in women. Hypoproteinaemia, serum total proteins 

— 60 g/l. Hypoalbuminaemia, serum albumin < 30 g/l. 
Hypocholesterolaemia, serum cholesterol < 1-50 g/l. 

tX -Y2;Pc005. t005-cP-—0-1 (omega and Roux-en-Y, 
4^: 3:3; omega and Tomoda, 7? = 2-6; Henley and omega, 
y*= 2-6). 


Table V: INCREASED FAT AND PROTEIN IN 
STOOLS 2-4 MONTHS AETER OPERATION 


Steatorrhoea Creatorrhoea T 
PAEAS PaE AE Total 
Procedure No. pis No. p patients 
Roux-en-Y 32 94 20 59 34 
Henley 15 100 11 73 13 
Omega 5 2 5 
Tomoda 2 2 RA 
Rosanov 0 0 I 
Neogastrium 0 0 0 
Total 54 95 35 61 57 


Steatorrhoea, faecal fat >5 g/24 hours. Creatorrhoea. 
undigested muscle fibres in stools. 


Tomoda 

A jejunal loop was anastomosed end to side to the 
oesophagus, with neither bowel nor mesenteric sec- 
tion. End-to-side duodenojejunostomy was performed 
20-30 cm distal to the oesophagojejunostomy. Two 
sutures were then made on the jejunal loop, one 
proximal to the oesophagojejunostomy, the other 
distal to the duodenojejunostomy (Tomoda, 1952, 
1959; Doutre et al., 1974). 
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Rosanov 
The first stage was as for Roux-en-Y. After side-to-end 
jejunoduodenostomy between the oesophagojejunr - 
stomy and the jejunojejunostomy, the jejunum 
ligated immediately distal to the jejunoduodenc - 
The final result is similar to that obtaine~— 
Henley procedure (Hepp and Pernod, 1° ait 








Neogastrium 
A food pouch was constructed fr | 
jejunum as a substitute for the stor 
Kalemba and Lazarkiewicz, 1974). — 


There were no statistically sign 
differences in the frequency with wiucy: 
procedures were adopted. 

The operations were not all performed by the same 
surgical team, but the functional results were assessed 
by the same medical team, composed of internists and 
nutritionists, at the same dietetic centre. 

The functional results were noted during observa- 
tion at a dietetic centre for periods which varied in 
duration, but which were not less than 30 days and 
not more than 60 days in 146 (80 per cent) of the 181 
patients. The interval between operation and final 
assessment on discharge from the dietetic centre ranged 
from 40 days to 5 years; it was from 40 to 120 days in 
135 (75 per cent) of the patients, from 121 to 360 days 
in 36 patients and over 360 days in 10 patients. 

The functional results were assessed in terms of the 
following symptoms and signs. 

Jejunal distension: Painful epigastric distension after 
meals. e 24 

Dumping syndrome: Extreme weakness, with vaso- 
motor disturbance and an impression of fullness in the 
stomach, with or without hypoglycaemia. 

Dysphagia: Difficulty. in swallowing, sometimes 
accompanied by retrosternal pain. 
Gastro-oesophageal reflux: Painful regurgitation, some- 
times imposing a semirecumbent posture after meals, 
and sometimes accompanied by pyrosis and vomiting. 
Diarrhoea: Copious, semi-liquid stools, generally 
passed very soon after meals. 

Anorexia: Inability, for any reason (including fear 
that food would produce one or more of the other 
symptoms listed), to ingest food to a value of over 
8400 kJ (2000 kcal) in 24 hours. 

Weight: On admission to and discharge from the 
dietetic centre. 

Anaemia: Red blood cells less than 4 x 10®/mm? in men 
and less than 3-8 x 105/mm? in women. 
Hypoproteinaemia: Serum protein concentration less 
than 60 g/l. 

Hypoalbuminaemia: Serum albumin concentration less 
than 30 g/l. 

Hypocholesterolaemia: Serum cholesterol concentra- 
tion less than 1:50 g/l. 

Faecal fat and protein were estimated in 57 patients. 

The results for the Roux-en-Y, Henley, omega and 
Tomoda procedures were subjected to statistical ana- 
lysis. Too few patients had a Rosanov or neogastrium 
procedure for statistical analysis to be relevant. 


- ^ age 
. .arious 





Results 

The incidence of functional symptoms in relation to 
the different procedures used is summarized in 
Table H. 

Jejunal distension and dumping had their lowest 
incidence after Roux-en-Y and Tomoda. Dumping 
was more common with omega than with Roux-en-Y. 
Dysphagia and reflux had their highest incidence after 
Tomoda. Diarrhoea occurred less often with omega 
than with the other procedures. Anorexia was at its 
most frequent with Tomoda and at its least frequent 
with Henley. 

Changes in weight during the stay at the dietetic 
centre are shown in Tabie III. Weight gain occurred 
more often after Roux-en-Y and Henley than after 
omega or Tomoda. It occurred least often after 
Tomoda. 

The results of the laboratory investigations are 
shown in Tables IV and V. Hypoproteinaemia was 
significantly more frequent after Tomoda than 
after Roux-en-Y. Hypoalbuminaemia seemed more 
common after omega than after Roux-en-Y or Henley, 
and more common after Roux-en-Y and Henley than 
after Tomoda. Stool fat content was increased and 
protein fibre digestion was inadequate in most of the 
57 patients in whom they were estimated, but no con- 
clusions could be drawn as to an influence of the type 
of reconstructive procedure on these values. 

Roux-en-Y gave the lowest incidence of jejunal 
distension, dumping and dysphagia. Henley gave the 
lowest incidence of reflux and of anorexia and the 
best weight gain, but a high incidence of diarrhoea. 
Omega was followed more often than the other 
techniques by dumping and hypoalbuminaemia; the 
incidence of reflux was similar to that occurring after 
Roux-en-Y and Henley, but the incidence of diarrhoea 
was lower. Tomoda led to the highest incidence of 
dysphagia, reflux and anorexia and the least weight 
gain, but the lowest incidence of hypoalbuminaemia. 


Discussion 
This study suggests that the reconstructive procedures 
giving the best functional results after total gastrec- 
tomy are the Roux-en- Y anastomosis and the Henley 
reconstruction, and that there is no very great 
difference in the final outcome after the two methods. 
The Henley procedure is perhaps preferable when 
gastrectomy has been performed on account of a 
benign condition, and the Roux-en-Y in cases in 
which any local recurrent growth would be likely to 
compress an interposed jejunal loop earlier than it 
would compress a Roux-en-Y loop. We appreciate 
that of the various methods considered in this paper, 
these two were the only ones used in a sizeable 
series of cases, and that the results obtained with the 
other procedures mentioned, even when statistically 
significant, have little more than an indicative value. 
In judging the functional results of a reconstruction 
technique, the extent to which the associated func- 
tional symptoms are amenable to treatment must be 
taken into account. Therapy of these functional 
symptoms is primarily medical and dietetic. Jejunal 
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distension can always be overcome by administerag 
the daily food intake in five, six or seven divi& 
portions. Dumping also is relieved by fractionatio 
meals, especially of their carbohydrate compone 
and by tbe elimination of pure sugar from the diet. 
resistant cases of dumping serotonin antagonists 2 
sometimes efficacious. Diarrhoea is relieved by acts 
pancreatg extracts, hydrochloric acid and anti 
linergic drugs. Perhaps the most difficult symptor 
treat is reflux, which makes eating painfal and th 
fore reduces food intake. Where reflux is due to fa 
structure of the reconstructive arrangement or 
breakdown of the arrangement, surgical correction: < 
generally possible (Edelmann, 1974a). The freque 
onset of reflux and the difficulty of its surgical corres. - 
tion is a contraindication to oesophagoduoder:! 
anastomosis, despite this technique's simplicity «£f. 
execution in some patients (Nakayama, 1956), arsi- 
explains its absence from our series. E 

The relatively low incidence of reflux after the - 
omega precedure in our series is probably attributab e 
to the jejanojejunal anastomosis at the base of the 
loop. TE 

The higher incidence of diarrhoea after Roux-en-^ — 
than after omega in our patients contrasts with the- 
experience of Carabalona (1974b). The general ire 
cidence of diarrhoea in our series was, in fact, higi - 
than in Carabalona's patients. This may have bee 
due to our shorter interval between d an 
















diminish rm progressively with the passage of time. ; 

Doutre et al. (1974), who have a wide experience @ — 
the Tomoca technique, have found that the functions ` 
results are satisfactory during the first few pose 
operative vears but tend to deteriorate thereafter, - 

Our cases in which the Rosanov or neogastriurs — 
procedure was used are too few to permit come 
parisons wath the functional results of other techniques 

In 8 of a series of 54 patients with jejunal inter: - 
ore (Henley) after total gastrectomy, Cornell e 

(1960) found no significant defects in protem 
m in 7 and minimal malabsorption of fat iz 
4. This is is marked contrast to our experience (Tabie 
V). 

Two techniques not represented here are (1) inter- - 
position of a portion of large intestine between the — 
oesophagus and duodenum and (2) eesophagp-- 
duodenal anastomosis. Colonic interposition has beer _ 
reviewed by Hepp et al. (1957) and by Zacho (1974). 
The results. appear to be less satisfactory than those: 
obtained with jejunal interposition. Cesophago- 
duodenal asastomosis has been discussed above. 

The chief feature of interest in the work reported 
here is, as has been said, the assessment of the result«- 
of d by observers Vae dd ai MD 




























di ferent PANIER and in consequence the various 
groups were not entirely homogeneous. The pro- 
cedures were in all cases performed in accordance witir 
the definitions given at the beginning of the paper, 
yet minor individual variations within these definitions ^ - 
may have affected the functional results. Thus, 
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Edelmann (1974b) has shown that the incidence of 
reflux after Roux-en-Y varies with the length of the 
loop. Another criticism that can be made is the 
relatively short interval between operation and 
observation of symptoms and signs. This objection, 
however, may be counterbalanced by the fact that the 
longer this interval, the more likely are symptoms to 
be associated not with the type of reconstruction but 
with neoplastic recurrence, 
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Diet and renal stones. 
The inside story. 


Traditionally. patients with idiopathic 
hypercalciuria have been treated with a low calcium diet. 

Indeed, A diet with a very low calcium content, 
less than 50mg daily, should provide an effective method 
of controlling calciuria: ! 

However," due to the presence of calcium in so 
many kinds of food and in | - 
drinking water. such a 
diet is hardly pos- 
sible. It is not 
palatable and 
would lack many 
indispensable 
trace elements. ! 
Many foodstuffs 
contain a deceptively 
high level of calcium. A meal consisting of lamb stew can yield 
more calcium than the recommended ailowance.? 

This is why Whatman Sodium Cellulose 
Phosphate is being used increasingly as adjunctive treatment 
for idiopathic hypercalciuria. Whatman Sodium Cellulose 
Phosphate reduces calcium absorption and prevents renal 
stone formation.? 






1.Brit J Urol, (1973),45. 136. 
2. Composition of Foods, (1960), MRC Reset 297, HMSO, London. 


4 American d Med. (19711.50,67. 
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Sodium Cellulose Phosphate 
Fundamental treatment for idiopathic hypercalciuria. 


Further information and data sheet on request from Whatman Biochemicals Limited, 
Springfield Mill, Maidstone, Kent ME14 21LE Telephone: Maidstone 47384 1 Telex: 96113. 


® Registered trade mark of Whatman Limited, 
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With its exceptional characteristics of moisture vapour permeability, 
conformability and assured adherence, Op- Site is becoming firmly 
established asa routine application in many surgical procedures. 
Worldwide, its outstanding properties are recognised in surgery, as an aid 
in preventing sepsis and as a dressing to promote rapid healing. 

. Clearly Op-Site sets a new standard for adhesive drapes and 
dressings. 





Op-Site-a permeable membrane 


Full information on sizes and applications 
of Op-Site is available from.— 

Smith & Nephew Limited, 

Bessemer Road, Welwyn Garden City, 
Hertfordshire AL7 1HF 

Telephone: Welwyn Garden 25151 
Telex: 23969 
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Would you go into the theatre 
with one hand tied behind your back? 





: ir ex 

You wouldn't. Nor would you undertake cardiac surgery without adequate monitoring of cerebr. 
activity. 

Thevalue ofthe Devices Cerebral Function Monitor in cardiacsurgery hasbeen well documented 
for example as a means of detecting acute changes in cortical activity during open-heart surgery, or« 
predicting the neurological outcome in patients undergoing cardiopulmonary by-pass. 

Used with conventional EEG recordings the CFM is a valuable instrument for the clinician i 
determining the degree of anoxic brain damage. 

The CFM uses a compressed and filtered signal from a pair of parietal electrodes to provide a 
accurate and reliable record of cerebral activity. A second trace records electrode impedance an 
indicates whether the cerebral trace is unreliable due to artefact 

Portable, easy to use and interpret, and economic to run, the CFM occupies very little space in th 


operating theatre or in intensive care. Experience that show: 


For full specification details and 
examples of CFM waveforms just 
write or telephone. 


Devices Limited, Instrument Division, 
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Duodenoscopic papillotomy and gallstone removal 


P. B. COTTON, 


SUMMARY 

Using an experimental insulated duodenoscope and a 
diathermy wire, papillotomy has been performed on 10 
patients under diazepam sedation. Seven patients had 
common bile duct stones (6 following cholecystectomy) 
and 3 had papillary stenosis. Nine of the patients had 
severe medical or surgical contraindications to furtker 
operative treatment. 

Papillotomy was successful in all patients, with no 
significant bleeding or other complications. Repeat 
endoscopy 6-14 days after papillotomy demonstrated 
a healed biliary orifice of 7-10 mm diameter. Stones had 
already passed in 3 of the 7 patients; in 2 others, stones 
were extracted using balloon catheters or Dormia type 
baskets. Two larger stones could not be removed: in one 
of these patients the stone and basket became impacted 
at the papilla and had to be removed surgically 2 days 
later. 

Endoscopic papillotomy is an acceptable aiternative 
to surgery in high risk patients, particularly in the 
treatment of retained common bile duct stones. If long 
term results prove satisfactory, the technique will have 
wider application. 


Tus routine use of operative cholangiography during 
cholecystectomy has reduced but not abolished the 
incidence of residual common bile duct stones (Faris 
et al., 1975), When detected on a postoperative T-tube 
cholangiogram, some stones may be released by non- 
operative techniques. However, residual stones may 
not be suspected or detected for months or years after 
cholecystectomy, in which case re-exploration has, 
until now, provided the only method of treatment. 
Standard choledochography may sometimes give 
equivocal! results and endoscopic retrograde cholangio- 
pancreatography (ERCP) has added a useful new 
approach. The papilla of Vater of conscious patients 
is cannulated under direct vision, using a fibre-optic 
duodenoscope (Cotton, 1972). Using modified experi- 
mental fibrescopes, it is now possible to make a 
diathermy incision in the roof of the papilla, allowing 
spontaneous passage of stones or their extraction 
from below using a Dormia type basket. Reports 
from Germany (Classen and Demling, 1974; Classen 
and Safrany, 1975; Koch, 1975) and from Japan 
(Kawai et al., 1974) have demonstrated the effective- 
ness and relative safety of endoscopic papillotomv, 
both in animals and in man. We now report our 
preliminary experience. 


Patients 

Endoscopic papillotomy was attempted in 10 patients, 
9 of whom had major medical contraindications to 
further surgery (Table I). Six patients had common 
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bile duct stones following cholecystectomy; 3 stil? 
T tubes in place, but cholate infusions had fai 
Case 7 had not previously undergone cholecys 
tomy. She had deep jaundice due to :tones in 
common bile duct (demonstrated by ERCP), 
refused surgery. 

The remaining 3 patients did not. have stones. Cs 
8 had had two operations for choledocaal cyst. 
current problem was intractable pain which - 
thought to be pancreatic in origin; ERCP ded 
strated the blind lower end of the cost to be 
continuity with the pancreatic duct, possi»ly prova 
a stagnant loop. It was felt that papillotomy m 
improve drainage, but that a surgical approach we 
be difficult. Case 9 had advanced portal cirrh 
and three recent episodes of jaundice and cholangit: 
he was diagnosed as having papillary stenosis 
ERCP, since the bile duct was dilated ir the abs 
of calculi. Surgical approach to the papi Lary area 
proved impossible. Case 10 had undergone 
cystectomy for stones | year previous y. This & 
been followed by a series of severe attacks of pai 
Intravenous cholangiography and ERC 
bile duct of increasing size, but no stone. This pat 
had several medical problems and had recently unas 
gone coronary artery bypass grafting. 











Methods 

All the patients were admitted to hospita: and clot 
function was assessed. The patients gave : 
informed consent following explanation ef the expe 
mental nature of the treatment, which was perfor 
in the X-ray department on days when specia 
surgical cover was readily available. Am intravene 
infusion was established and sedation achieved «c 
intravenous injections of diazepam. Parenteral ar 
biotics (usually gentamicin and ampicillin) were c 
menced immediately prior to the precedure zx 
continued for 3 days. 

The experimental insulated lateral-viewing er: 
scope was loaned for evaluation by the Olymp 
Company (Keymed Ltd, Southend-on-Sea). It 
used in conjunction with an Olympus €CLXF E 
source and PSD diathermy unit. The diathera 
cannula was also an Olympus prototype of sin: 
design to that developed by Classen aad Dem 
(1974). This consisted of a standard Teslon cathe: 
(17 mm external diameter) with a diathermy w 
exposed for a length of 2 cm close to the tip (Fig. a 
The cannula lumen remained patent to allow injects — 
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Table 1: PRESENTING DETAILS OF PATIENTS SELECTED FOR ENDOSCOPIC PAPILLOTOMY 


Attempted 
Time since T tube Contraindication to 
Case Age Sex cholecystectomy perfusion Surgery further surgery 
Gallstones i 71 F 6 yr A Difficulty, cardiac 
2 34 F 4 wk 4 Obesity 
3 57 M 5 yr Personal 
4 73 M 2 vr Stroke after last anaesthetic 
3 66 M 2 yr 4 Difficulty 
6 67 F 6 mth -+ -}- Difficulty, obesity 
7 8I F — Refusal 
Stenosis 8 27 F 25 yr E Difficulty 
9 54 M 22 yr -+ Difficulty, cirrhosis 
10 62 F ] yr Cardiac 
Table H: RESULTS OF ENDOSCOPIC PAPILLOTOMY 
Re-examined at 6-14 days 
Papillotomy Stone Stone 
Case performed Size(mm) passed extracted Problem Clinical status at follow-up 
Gallstones I Es 10 4 Symptom-free at 6 mth 
2 4 8 4 Symptom-free at 6 mth 
3 -f= NM Symptom-free at 6 mth 
4 4- 9 Es Svmptom-free at 6 wk 
Sa "e 8 
b T 19 Symptom-free at 4 wk 
6 + 9 Basket/stone impacted Well 4 mth after surgery 
7 4 7 Stone retained Well 4 mth after surgery 
Stenosis 8 EN 7 Little change at 3 mth 
9 d NM Well at 1 yr; no jaundice 
10 4- 8 Too early to assess—1 mth 


NM, Not measured. 


of contrast material. With the patient prone on the 
X-ray table, the endoscope was passed in the routine 
manner through the stomach to the descending 
duodenum and manceuvred to provide a face-on view 
of the papilla. The diathermy catheter was then passed 
to a depth of 2 cm into the bile duct, orientated so 
that the wire was directed towards the roof of the 
papilla and away from the pancreatic duct. This 
position was carefully checked by fluoroscopy and 
radiography (Fig. 2). Traction was then applied to the 
wire, bowing the catheter (Fig. 1) and tenting the roof 
of the papilla. After checking all electrical contacts, 
diathermy was applied using cutting current (PSD 
unit setting 2-6) and the wire was withdrawn. This 
produced smoke, but no significant bleeding or pain. 
No immediate attempt was made to redefine the 
anatomy or to measure the size of the papillotomy. 
The patient was returned to the ward and maintained 
on fluids only during the remainder of the day. All 
faeces were collected from patients with gallstones. 

Duodenoscopy was repeated 6-14 days later. 
Cholangiopancreatography was repeated, and a water- 
filled balloon-tipped catheter used to measure the size 
of the bile duct orifice. If stones were still present, 
attempts were made to draw them through the 
papillotomy using a balloon catheter or a Dormia 
type basket (Fig. 3). 


Results 


Papillotomy was successful in all the patients (Table 
II) and there were no immediate complications, There 
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was no fever or significant leucocytosis. In 2 patients 


the serum amylase rose on the day following the 


procedure to three times the upper limit of normal; 
there was no associated pain. Such amylase elevation 
is frequently seen following routine endoscopic 
pancreatography (Cotton, 1972). 

Repeat duodenoscopy at 6-14 days demonstrated 
complete healing of the papillotomy, leaving an 
orifice which was easy to cannulate and measure 
(Fig. 4). The size of balloon which could be with- 
drawn through the papillotomy measured from 
7-10mm in diameter. Barium meal examination 
performed in 1 patient (Case 10) at 7 days showed 
reflux into the bile duct (Fig. 5). Endoscopic cholangio- 
graphy showed that stones had already passed from 
the bile duct in 2 out of 7 cases (Table II); in 2 of the 3 
patients, stones were recovered from the faeces. 

In 4 patients with residual stones, attempts were 
made to dislodge them using a balloon catheter (Fig. 
6). This was successful in 1 patient (Case 2). In the 
other 3 patients, the balloon catheter could be 
positioned well, but repeatedly slipped past the stones 
on withdrawal. The stones were then grasped in a 
basket and drawn down to the papilla (Fig. 7). One 
was removed under direct vision (Case 4) and with- 
drawn via the mouth (Fig. 8). In the other 2 cases, 
stones measuring approximately 11 and 13mm 
diameter could not be pulled through the papilla. In 
one (Case 7) the procedure was abandoned after 
releasing the stone. This patient's jaundice faded 
following papillotomy and she eventually agreed to 
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Fig. 1. Tip of experimental insulated endoscope, with diathermy catheter (a) closed and (5) open. 
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Fig. 2. Diathermy catheter within the bile duct, with the Fig. 3. Dormia type basket. 
bare wire orientated away from the pancreas. 
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Fig. 4. Endoscopic views of the papilla of Vater. a, Case 10. Papilla before and after papillotomy. b, Case 3. After 
papillotomy. c, After papillotomy showing passage of a catheter up the bile duct with a balloon tip measuring 8 mm 
diameter. d, Case 4. After papillotomy showing cannulation of separate pancreatic and bile duct orifices. 


surgery. In the other patient (Case 6) the basket and 
stone became impacted at the papilla. The duodeno- 
scope was removed, leaving the basket in situ. Two 
days later the stone and catheter were successfully 
removed at open operation and the patient has made 
a good recovery. 

The final patient with a residual stone (Case 5) had 
a T tube in situ, the lower limb of which interfered 
with manipulation of balloon catheters and baskets. 
The endoscopic papillotomy was extended (from 8 to 
10 mm diameter) and saline was perfused through the 
T tube. Four days later, T tube cholangiography was 
clear, the tube was removed and the patient was dis- 
charged well. 

In the patient with sphincter stenosis apparently 
causing recurrent jaundice (Case 9), jaundice receded 
following papillotomy and has not recurred in the 
subsequent year. Follow-up of the final 2 patients 
(Cases 8 and 10) has been too short to assess benefit. 

Duodenoscopy has been repeated on 2 patients at 
3 months and one at 6 months. In each case the 
pancreatic orifice and pancreatogram appeared 


712 


normal; there had been no stenosis of the separate 
bile duct orifice, as judged by balloon catheter 
measurement. In 2 of these patients, manometry of 
the sphincter zone, using a perfused catheter system, 
showed only very slight muscular activity. 


Discussion 

In this small series endoscopic diathermy papillotomy 
proved to be safe. Reviewing the experience of 130 
cases in Germany, Rosch (1975) reported 4 episodes 
of haemorrhage, 4 of perforation (with 2 deaths) and 
| of pancreatitis. This complication rate is acceptable, 
considering that most patients had been selected 
because of a contraindication to further surgery. 
Surgical papillotomy is itself not without difficulty 
and risk (Peel et al., 1975). 

The main indication for endoscopic papillotomy 
has been for the release or removal of retained stones. 
This aim was achieved in 5 of our 7 patients, as in 33 
of the 39 patients in the combined series of Classen 
and Safrany (1975). Failures occurred with large 
stones. 





Fig. 5. Case 10. Barium meal performed 7 days after 
endoscopic papillotomy showing barium reflux up the bile 
duct. 








Fig. 6. The endoscopic catheter has been passed up the bile 
duct beyond the stone, and the balloon tip inflated (arrowed). 


With retained stones of less than 1 cm diameter, 
endoscopic papillotomy clearly provides a reasonable 
alternative to surgery in patients who have previously 
undergone cholecystectomy and in whom the T tube 
has been removed. Where there is a major contra- 
indication to surgery, the endoscopic approach would 
appear to be preferable when available. Extension of 
the use of endoscopic papillotomy to other patients 
without a contraindication to surgery must await 
longer term results. Follow-up duodenoscopy allows 
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Fig. 7. Case 4. Dormia basket grasping a stone in the lowe: 


bile duct. 





Fig. 8. Case 4. Duodenoscope, stone and basket after 
removal via the mouth. 





P. B. Cotton et al. 


sequential measurement of the bile duct and its orifice. 
There has been no evidence of re-stenosis so far. 

There are other methods of managing retained 
stones if the T tube is still in place following chole- 
cystectomy. When the stone lies between the T tube 
and the papilla, considerable success has been 
achieved using infusions of bile salts (Waye et al., 
1972) or heparin solutions (Gardner, 1973). In some 
cases saline alone may have sufficient flushing effect 
(Catt et al., 1974; Mackie et al., 1975). Our attempts 
at gallstone dissolution have not been encouraging. 
During T tube infusions there have been problems of 
cholangitis and uncontrollable diarrhoea. Cholate 
infusions had failed in 3 of the patients in the current 
series. 

The lower limb of a T tube may interfere with the 
free passage and manceuvrability of endoscopic 
catheters and baskets. A combined approach then 
seems appropriate, as used in the present Case S. 
Following endoscopic papillotomy, saline perfusion 
via the T tube resulted in rapid expulsion of the stone. 

In patients with a T tube, there is an alternative 
which has not yet found wide acceptance in Britain. 
When the T tube has been in place for some weeks, its 
removal leaves a track through which instruments 
for gallstone removal may be passed into the duct 
(Galloway et al., 1973). Dormia baskets have proved 
effective in the same manner when used with steerable 
catheter systems (Burhenne, 1973) or small fibrescopes 
(Sherman et al, 1975; Yamakawa et al., 1975). 

In the present series, endoscopic papillotomy was 
offered to 3 patients judged to have papillary stenosis. 
This is a difficult condition to define and the conclusion 
was reached only after careful investigation. In this 
context endoscopic cholangiography and manometry 
provide a new diagnostic dimension. Judging from 
our cases and the parallel experience of Koch (1975) 
and Classen and Safrany (1975), endoscopic papill- 
otomy provides a reasonably safe alternative to open 
operation. Assessment of its benefit in such cases must 
await careful and prolonged follow-up. 


Addendum 

Since submitting this report a further 8 papillotomies 
have been done without complication. In all, stones 
have been removed in 11 out of 15 patients. 
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Spontaneous rupture of liver tumours 
R. MOKKA, A. SEPPALA, R. HUTTUNEN, M. KAIRALUOMA, 


S. SUTINEN AND T. K. I. LARMI* 


SUMMARY 

Five geriatric patients with spontaneous rupture of the 
liver caused by hepatic malignancies were operated upon 
without mortality. Liver resection seems to be the 
treatment of choice, but in selected cases with un- 
resectable tumours ligation of the hepatic artery alone is 
preferable to an attempt to control haemorrhage by 
packing and suture. 


RUPTURE of the liver caused by the subcapsular growth 
of a liver tumour, especially hepatocellular carcinoma, 
is relatively uncommon in Europe and the USA. 
El-Domeiri et al. (1971) from the Memorial Hospital 
in New York found no cases of spontaneously 
ruptured hepatoma in their survey of 137 cases of 
hepatic malignancy. In Asia and the Far East, 
however, such rupture seems to be more common 
(Lin et al., 1962; Kuo et al., 1970). 

Ervasti (1964), in a series of 100 malignant hepa- 
tomas, reported 7 cases of spontaneous rupture, and 
in no case was a precise diagnosis made until autopsy. 

Recently we have treated 5 cases of ruptured hepatic 
malignancy at Oulu University Central Hospital, and 
these prompted us to publish our experiences. The 
results of this study suggest that rupture of a malignant 
liver tumour might be more common in Western 
countries, but may be unrecognized in many instances. 


Patients and results 

Five patients with ruptured hepatic tumcur were 
operated on at Oulu University Central Hospital over 
a period of 3 years from 1972 to 1975. The mean age of 
the patients was 65 years, with a range of 59-77 years 
(Table I). 

All the patients but one had a primary hepatic 
malignancy. The remaining patient (Case 3) was 
admitted for chemotherapy of hepatic metastases due 
to malignant melanoma. The presence of liver 
metastases had been confirmed by percutaneous liver 
biopsy 2 months earlier. The others were admitted to 
hospital as emergency cases with severe abdominal 
pain. 

In all the patients except Case 3 the first manifes- 
tation of the tumour was severe epigastric abdominal 
pain as a result of rupture of the tumour, and this was 
associated with a mild vascular collapse. 

In 4 patients the clinical signs indicated the need for 
an emergency operation. In the other case (Case 4) 
laparotomy was delayed and only after preoperative 
evaluation did she undergo operation for suspected 
ruptured hepatic malignancy. 

The operative findings, the  histopathological 
characteristics of the tumours and the results are 
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Fig. 1. Case 4. Primary liver cell carcinoma with rather 
uniform tumour cells and scanty capillary stroma, round 
nuclei anc very prominent nucleoli. In some places there is ar 
obvious tu»ular arrangement of the tumour cells and bile 
formation arrow). HE. (x 335.) 
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summarized in Table II. A resectable solitary lrver 
tumour was detected at laparotomy in 2 pateats 
(Cases 1 end 4). Subtotal resection of the right lobeor 
the liver was performed in one patient, and in the 
other a segmental resection of the left lateral segmen: 
of the liver was carried out. 

In the remaining 3 cases the spread of the tumeur 
was so far advanced that any curative resection was 
precluded and only a palliative procedure was 
possible. In 2 cases (Cases 3 and 5) a haemostatic 
suture was effective, but in the other patient (Case > it 
was necessary to perform ligation of the hepatic artery 
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Table I: CLINICAL DETAILS OF THE PRESENT SERIES 


Haemoglobin Blood Volume of blood in 
Case concentration Haematocrit pressure abdominal cavity 
No. Sex Age Symptoms (g/D (5) (mm Hg) (mf) 
1 M 77 | Severe epigastric pain. Diffuse tenderness 124 0-45 100/90 2000 
2 M 69 Severe abdominal pain, nausea, 129 0-40 100/70 3000 
vomiting. Palpable mass and 
epigastric tenderness 
3 M 67 Severe abdominal pain and peritoneal 113 0-36 140/80 1000 
irritation 
4 F 72 Severe abdominal pain and vomiting. 107 0:32 140/80 500 
Palpable mass and epigastric 
tenderness 
5 M 59 Severe epigastric pain 100 0-33 140/90 2000 


‘able If: HISTOPATHOLOGICAL FINDINGS, TYPE OF OPERATION AND RESULTS 





Case 
No. Type of tumour Operation Result 
l Well-differentiated liver cell carcinoma. Solitary Right subtotal lobectomy Doing well 1 year later 
tumour in the right lobe of the liver 
2 Primary liver cell carcinoma. Multiple nodules in Suture of rupture, ligation Died 5 months later of disseminated 
both lobes of the liver of the hepatic artery malignant growth 
3 Multiple liver metastasis of a malignant Suture of rupture Died 6 weeks later of hepatic 


melanoma. Ruptured nodule of 5 cm diameter in 
the right lobe of the liver 

4 Hepatocellular cancer of the liver. Solitary tumour 
with an old rupture in the left lobe of the liver 

5 Pleomorphic hepatocellular cancer of the liver. 
Multiple nodules in both lobes of the liver 


in order to secure haemostasis. The immediate result 
of this procedure was good. 

All the patients made an uneventful recovery. The 
2 patients who underwent liver resection were doing 
weli 6 months and 1 year postoperatively respectively. 
The 2 patients in whom only suture was carried out 
died 6 weeks and 2 months after operation respectively, 
but the patient who required ligation of the hepatic 
artery for haemostasis survived somewhat longer and 
died 5 months after surgery. 

Histologically, 2 of the tumours were trabecular 
liver cell carcinomas (Fig. 1) and 2 were more pleo- 
morphic. In Cases 2 and 4 there was obvious tubular 
arrangement of the tumour cells (Figs. 1, 2); bile 
formation was seen only in Case 4 (Fig. 1). 


Discussion | 

Spontaneous rupture of the liver is nearly always 
associated with other disease processes such as 
hepatoma, secondary liver carcinoma, haemangioma, 
periarteritis nodosa or infectious diseases (Rademaker, 
1943; Chaitwood, 1953; Hill et al., 1958; Dwonczyk 
et al., 1959; Okezie and De Angelis, 1973; Almersjó 
et al, 1975). A few cases have occurred during 
pregnancy and in infants (Bradley and Garrett, 1936; 
Kramish et al, 1957; Hakim-Elahi, 1965), and 
rupture may occur after minimal trauma in an 
apparently healthy liver (Hill et al., 1958). In addition, 
we recently reported a case associated with an 
allergic reaction. similar to the general type of 
Schwartzman reaction (Huttunen et al., 1975). 

All the patients presented here had a histologically 
proved ruptured malignant tumour of the liver 
causing haemoperitoneum and a picture of an acute 
abdominal catastrophe. On 4 occasions the tumour 
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Resection of the left lateral 
. Segment of the liver 
Suture of rupture 


failure 
Doing well 6 months later 


Died 2 months later of hepatic 
failure 


was a primary hepatocellular carcinoma, while in 
| patient it was a metastasis from malignant melanoma. 
The vascular part of the stroma showed no connection 
with the tumour cells, and the possibility of benign 
hepatoma, haemangio-endothelioma or malign 
haemangiopericytoma is in our opinion excluded. 
The obvious difficulties in preoperative diagnosis are 
reflected in the report of Ervasti (1964), where all 7 
patients with ruptured hepatic tumour died without 
correct diagnosis, as well as in 4 cases reported by 
Almersjó et al (1975), in none of whom was the 
diagnosis suspected preoperatively. 

In the present series the diagnosis of a liver tumour 
was made preoperatively in 2 patients, but in no case 
was rupture of the tumour considered as a cause of the 
acute symptoms. A correct preoperative diagnosis 
might be useful in aiding preoperative treatment and 
in preparation for major surgery. If a patient, especi- 
ally an aged one, presents with a palpable mass, acute 
abdominal pain, peritoneal irritation and an earlier 
history of weight loss, the possibility of a ruptured 
liver tumour should be kept in mind. 

The operative treatment consisted of liver resection 
of the affected lobe in 2 cases, while in 1 patient 
haemostasis was secured by ligature of the hepatic 
artery. In 2 patients the ruptured tumour was merely 
sutured. Liver resection, when possible, is the best 
mode of treatment (Hermann and David, 1973; 
Almersjó et al, 1975). Both of our cases treated by 
resection were well at 6 months and 1 year post- 
operatively respectively. When resection is not 
possible, ligation of the hepatic artery probably offers 
most benefit since not only does it control haemorrhage 
(Nilsson et al, 1967) but also may offer satisfactory 
palliation (Larmi et al., 1974). 


The prognosis of a ruptured malignant hepatoma is 
poor. In the series reported by Kuo et al. (1970) all 
6 patients died within 3 months, The prognosis for our 
patients was better, and none died in the postoperative 
period. However, histological diagnosis of malignant 
hepatoma. is not easy and differentiation from benign 
adenoma can be a problem. Indeed, Ackerman (1968) 
and Davis et al. (1973) have suggested that a con- 
clusive diagnosis of malignant hepatoma cannot be 
made without a long follow-up period. We consider 
that the possibility that a ruptured tumour may be 
benign makes the resection of a solitary ruptured 
lesion even more important. The long surviva. in some 
of our cases indicates that resectional therapy can 
improve the otherwise dismal prognosis of these 
patients. 
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An acute abdomen: spontaneous rupture of 


liver during pregnancy 
MAX BAUMWOL AND W. PARK* 


SUMMARY 

Spontaneous rupture of liver during pregnancy is 
presented as an example of an acute abdomen admitted 
to a casualty department of a general hospital. The 
literature is reviewed and emphasis is placed on clinical 
awareness and earlier diagnosis as a means to reduce 
the high mortality. 


SPONTANEOUS rupture of liver during pregnancy is a 
rare complication. The clinical importance of the 
condition rests with the grave prognosis for both 
mother and fetus. In the hope of promoting earlier 
diagnosis and correct management the following case 
is presented together with a review of the literature. 
The present case of spontaneous rupture of liver during 
pregnancy brings the total reported to 54, but is only 
the seventeenth to survive this catastrophe. 


Summary of the literature 

Spontaneous hepatic rupture during pregnancy was 
first reported by Abercrombie in Cape Town in 1844. 
Cases have since been reported from all over the world. 
The most recent is that of Owen and Kandalaft (1973) 
of a 35-year-old multigravida who in the last trimester 
of pregnancy suffered abdominal pain associated with 
hypertension and albuminuria. Previously, McGrann 
and Gagnon (1971) had reported a similar case who 
also had toxaemia, with no history of trauma. 

On the basis of earlier reported cases, Severino et al. 
(1970) drew up a general description of a typical case, 
as follows: 

A multipara in her late twenties or thirties in the 
3rd trimester of pregnancy presents with acute onset 
of epigastric or right hypochondrial pain which may be 
associated with nausea and/or vomiting. There is 
usually no previous history of indigestion and the 
patient is definite in denying any obvious trauma to 
her abdomen. 

On examination the uterus size is confirmed but 
abdominal examination is otherwise unremarkable 
apart from some slight tenderness to the right of the 
epigastric region. (Many of the reported cases have 
revealed associated hypertension and signs of pre- 
eclampsia, but the present case did not.) 

While under observation, the patient experiences an 
increase in pain and sudden shock occurs. The shock 
is thought to induce fetal distress and if surgery is not 
performed, maternal death will follow. 

In none of the reported cases was the correct 
diagnosis reached before signs of shock occurred. 
The differential diagnosis usually considered is 
cholecystitis, gastritis, pancreatitis or myocardial 
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infarction. The condition is thus treated symptomati- 
cally till shock changes the clinical picture. 

At exploration or autopsy an area in the right lobe 
of the liver usually exhibits rupture of a subcapsular 
haematoma with resultant haemoperitoneum. The 
remainder of the liver appears intact although the liver 


may be enlarged and soft. Characteristically, micro- 


scopical evaluation reveals no pathognomonic lesions 
and the only common findings are areas of 
haemorrhage and necrosis. 


Case report 

A 25-year-old white British subject in the 7th month of her 
second pregnancy was referred to the Casualty Department, 
King George Hospital, Ilford, on 1 January 1975. She had been 
suffering from epigastric pain of acute onset some 24 hours 
earlier, and as this had not subsided she had called in her 
doctor, who diagnosed an acute duodenal ulcer and referred 
her to hospital. On further questioning it appeared that the 
pain had started in the epigastric area 4 days earlier and was 
initially very severe, but had then settled as a dull bearable ache. 
The pain appeared to be aggravated by sudden movements and 
deep breathing. There was no history of any injury or of 
previous operations or illnesses and there was no history to 
suggest pre-eclampsia. Her previous pregnancy had been 
uneventful. 

On examination the patient was afebrile with a pulse rate of 
110/min and regular and a blood pressure of 130/90. No cliniczl 
anaemia, jaundice or vaginal bleeding was noted. There was no 
oedema of the limbs or trunk. Apart from some deep tenderness 
in the right hypochondrium, the abdomen appeared normal. 
The gravid uterus was 7 months in size and non-tender and 
fetal heart sounds were regular. There were no abnormal 
uterine contractions. 

The initial haemoglobin was 13 per cent with a PCV of 
34 per cent. Serum electrolytes were normal and Llood urca 
was 30 mg per cent. Serum amylase was less than 400 i.u./1. 
A midstream specimen of urine showed no proteinuria or 
glucosuria and culture was sterile. The serum bilirubin was 
normal and the alkaline phosphatase 116 KA  u./100 ml. 
Aspartate and lactate transaminases were raised above the 
normal limits of non-pregnant females to 110 and 395 i.u./l 
respectively. The initial differential diagnosis was acute peptic 
ulcer and biliary colic. 

The patient was given fluids only and analgesics. On this 
regimen and with hospital rest, her symptoms eased, though 
she was'left with some tenderness in the right hypochondrium, 

The patient was discharged at her own request on 3 January 
with arrangements for follow-up as an outpatient over the next 
few days. However, late on the evening of 3 January she 
returned to the Casualty Department in tears because of severe 
recurrence of pain. 

Examination showed a pulse rate of 98/min, blood pressure 
130/90, normal temperature and no jaundice or oedema. An 
abdominal examination was essentially the same as before. On 
further tests the haemogiobin level had dropped to 11-5 g per 
cent with the PCV 32-8 per cent. The serum amylase level was 
less than 400 Lufi 





* King George Hospital, Ilford, Essex. 
Present address of M. Baumwol: Royal Perth Hospital, 
Western Australia. 





The patient was again treated symptomatically. Over the 
course of the next few days the observations remained steady, 
although the patient continued to have dull constant pain in the 
right hypochondrium which was made worse by movement and 
deep breathing. An ECG and chest X-rays were done to try to 
exclude pulmonary infarction, and the results were negative. 

At 2a.m. on 7 January the patient had a very severe 
exacerbation of right hypochondrial pain and nausea. In 
addition she complained of some right shoulder tip pain. 
Bowel movements and micturition had been normal. Examin- 
ation revealed a temperature of 36:8 ^C, pulse 130/min and 
blood pressure 90 systolic. There were signs of upper abdominal 
tenderness, guarding and some rebound tenderness. The gravid 
uterus felt normal and non-tender. 

Emergency laparotomy was performed through a right 
paramedian incision, At operation approximately 3 litres of 
blood and clots were removed from the peritoneal cavity, 
mainly from the right upper quadrant. The spleen was normal 
and there was no splenic artery aneurysm. The stomach, 
duodenum, small bowel and colon were normal, as was the 
gravid uterus which was intact. The inferior surface of the 
right lobe of the liver lateral to the gallbladder bed showed a 
haemorrhagic area about 6 cm in diameter with a surrounding, 
partly ruptured, subcapsular haematoma. The area was cleared 
and lightly sutured with chromic catgut mattress sutures, It was 
then layered with a few strips of Oxycel cotton. H aemostasis 
was secured. The abdomen was closed after inserting drainage 
to the affected area via a large Nélaton's catheter. 

Initially the patient recovered well, but after 48 hours she 
reported :hat fetal movements had diminished and then 
become absent. In consultation with obstetricians, pregnancy 
tests and abdominal X-rays were done. These indicated fetal 
death, and subsequently on 18 January the patient spon- 
taneously delivered a stillborn fetus. Her subsequent recovery 
has been rormal. 


Discussion 

Spontaneous rupture of liver during pregnancy has a 
maternal mortality of 70 per cent and perinatal 
mortality of 77 per cent (Severino et al., 1970). 

Age does not appear to be a dominant factor, the 
youngest age at which the condition has been reported 
being 21 years and the oldest 40 years (Table I) 
(Notelovitz and Chrichton, 1968). Failure to consider 
the diagnosis contributes significantly to the high 
mortality rate. Most of the patients were in hospital 
‘under observation’ at the time of their death. The 
relative lack of definite signs until the haematoma has 
ruptured and intra-abdominal haemorrhage has 
occurred also contributes to the delay in the diagnosis. 

The aetiology of the condition is unknown. Most of 
the reported cases have been in association with pre- 
eclampsia (Hakim-Elahi, 1965). However, cases have 
occurred in relation to an amoebic abscess of the liver 
(Yen, 1964), a primary carcinoma of liver (Yen, 1 964), 
an abnormality of the coagulation process such as a 
fibrinogenaemia (Pereyra and Lawler, 1956) and a 
large subcapsular cavernous haemangioma (Sewell and 
Weiss, 1961). 

The precipitating factors involved are subject to 
speculation. Sanes and Kaminski (1946) stated that 
increased intra-abdominal pressure from vomiting, 
labour or convulsions might forcefully depress and 
compress the liver. Other reasons given include damage 
to the liver from a tight binder across the abdomen 
(Abercrombie, 1844), a bumpy wagon ride (Call and 
Loretzen, 1965), minor trauma during carriage upon a 
stretcher (Barry and Meagher, 1964) and getting out of 
bed (Ellis and Skeock, 1964). 
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Table 1: AGE OF PATIENTS REPORTED IN THE 

LITERATURE 

Age group: 20-24 
25-29 
30-34 
35-39 
40 and over 
Unknown 


Mo. of cases 


Table 11: EFFECT OF TREATMENT ON MATERNA. 
SURVIVAL " 
No. of patients Survival 





Treatmert 1844—1975 k 
Surgical 34 16 
Conservative 20 0 


Slight trauma unrecognized by the patient 
indeed be a predisposing factor in a suscep: 
patient and this may have been the cause in 
patient. 

The site of the rupture is usually in the right lob 
the liver, though one of the reported cases also hax 
extensive subcapsular haematoma involving the 
lobe (Owen and Kandalaft, 1973). 

The pathological sequence of events is unknc 
but it is suggested that rupture of an intrahep 
vessel, e.g. portal venule, causes intrahepatic haer 
rhage and local necrosis of liver tissue. This in : 
leads to subcapsular haematoma with rupture : 
ultimately haemoperitoneum (Touloukian and Fe: 
1967). 

The histological findings resemble those of ecla 
sia. There is hepatic necrosis in the periphery of 3 
lobules around the periportal spaces. These 3 
surrounded by an area of parenchymatous haer 
rhage (Sheehan and Lynch, 1973). The amour: 
intraperitoneal haemorrhage varies from 500 
3000 ml. 

Surgery is the only treatment for this conditi: 
None of the patients who were treated conservat: 
survived (Table II). The aim of surgery is to sec: 
haemostasis. Various methods have been employs 
The only patient treated by right hepatic lobecte= 
for this condition failed to survive (McGrann x 
Gagnon, 1971). 

As regards the pregnancy, Severino et al. (1x 
stated that the infant should be delivered, for sev 
reasons: 

1. To avoid labour. An increase in intra-abdon 
pressure appears to be a precipitating factor in m 
of the cases; hence it would be logical to avoid thi 

2. As many of the cases are associated with ¢ 
eclampsia a remission will not occur till the pregna: 
is terminated. 

3. Maternal effect on fetal survival. If the mc 
dies the infant rarely survives, and therefore deli 
of the imfant by Caesarean section at the time: 
laparotomy would appear to be indicated. Obste= 
consultation should be obtained before proceeding 
operation. | 
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The microflora of the obstructed bowel 


PETER A. SYKES, 


SUMMARY 

A study of the alterations of intestinal microfiora that 
occur in acute smail and large bowel obstruction is 
presented. The results are discussed in relation to the 
duration of obstruction, the site of obstruction, the 
recovery following relief of obstruction and the septic 
complications which profoundly affect the prognosis of 
these common surgical emergencies. 


Tut mortality rate during the period of hospitalization 
for small bowel obstruction for most published series 
is less than 10 per cent (Perry et al., 1955; Raf, 1969; 
Sykes et al., 1973). In contrast, the hospital mortality 
rate for acute large bowel obstruction is considerably 
greater, having been recorded as 13 per cent by Glenn 
and McSherry (1971), 15 per cent by Welch and 
Donaldson (1974), 24 per cent by Floyd and Cohn 
(1967) and occasionally much higher, 46 per cent of 
emergency admissions with carcinoma of the colon 
dying in hospital in the series of Ward-McQuaid 
et al. (1974). 

Deaths after surgery for the relief of intestinal 
obstruction are frequently the result of sepsis, due 
either to intra-abdominal infection or to septicaemia 
arising from intestinal organisms. 

Because of these observations we decided tc investi- 
gate the alterations in small bowel microflora at the 
time of operation for intestinal obstruction. 


Patients and methods 

Samples of small bowel content were obtained by 
needle aspiration at the time of laparotomy on 20 
patients (mean age 50 years) with acute mechanical 
small bowel obstruction, and 11 patients (mean age 
65 years) with acute large bowel obstruction due to 
carcinoma of the transverse or left colon. Thirteen 
patients (mean age 48 years) with gallstones confined 
to the gallbladder were studied for control purposes. 
Any patient who had received antibiotics in the 
4 weeks preceding surgery was excluded from the 
study. 

In each case a No. 2 Yale needle was introduced 
obliquely through the antimesenteric border of the 
bowel and a sample was aspirated from the jejunum, 
the mid-ileum and the distal ileum. In 2 patients after 
the relief of acute mechanical small bowel obstruction, 
repeated samples of jejunal content were obtained 
via a double lumen intestinal tube. 

The volume of each specimen was measured and 
each sample was placed in a known volume of Stuart's 
transport medium, and examined by qualitative and 
quantitative bacteriological techniques based on the 
methods of Miles and Misra (1938). Repeated tenfold 
serial dilutions were made for quantitative analysis, 
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an appropriate correction factor being applied wi 
respect te the volume of the sample anc the volum 
of the transport medium. Each dilution was cultu 
on a series of selective and non-selective plates un 
aerobic and anaerobic conditions for qualitat 
analysis. For anaerobic incubation a Bairc and Tatio 
cold catalyst jar was used, together with the Gas 
system of hydrogen and carbon dioxide product 
Organisms grown in an anaerobic enviroament w: 
were subsequently shown to be intolerant of aere 
conditions were considered to be fastidious anaerot: 
Identification of organisms was by colony appearz: 
on selective media, by Gram stain and by morphol»: 
and further tests. A full account of bacteriolog 
methods has been reported by Sykes et al. (1976). 


Results 
Control group 
Aerobic organisms: A gradient of aerobic organi 
was demonstrated in the small bowel tl i 
bacterial count rising from a mean of 3x 101, /mi 
the jejunum to a mean of 7 x 105/ml in the distal ile 
(Fig. 1). This gradient applied to Gram-nega 
bacilli and to Gram-positive cocci. There tended 
be a slightly higher Gram-negative bacilli cour: 
each levei. 

Anaerobie organisms: Anaerobic organisms were 
lated from 17 of 26 specimens, and where anaer«c 
were isolated a gradient down the small bowel exists 
although the counts were generally lower than ^ 
aerobes, rising from a mean of 3x LY/ml in 
jejunum to a mean of 3 x IO*/ml in the distal iles 
(Fig. 1). Bacteroides were found in 11 of 26 specim 
being most common in the distal ileum. 





Acute small bowel obstruction 
Aerobic organisms: There was a significant incres 
in the numbers of organisms compared with the « 
trol groups (P«0-003), and a loss of the nor 
gradient of aerobes from the jejunum to the dix 
ileum. The mean jejunal count was 5 x 10°/ml and 
mean distal ileal count was 6 x 1O0*/ml (Fig. 2). 
increase in aerobic organisms included both Gr 
negative end Gram-positive organisms, and the me: 
Gram-negative count was higher than the mean Gra 
positive count. 

The aerobic count in the jejunum was not depen 
on the site of small bowel obstruction, being 10 
in patients with jejunal obstruction and in those vc 
distal ileai obstruction. 





* Park Hospital and University Hospital of South Manches: 
Present address of K. H. Boulter: Ashton Gereral Hos 
Lancashire. 
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Fig. 1. Control group of cholecystectomy patients. In this and 
subsequent figures, dots represent the viable colony count per 


ml of individual specimens and horizontal bars represent the 


means. Note the gradient of organisms down the small bowel. 
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Fig. 2. Small bowel obstruction. The horizontal bar represents 
the mean of the obstruction group, and the broken bar 
represents the mean of the control group. Note the increase 
in organisms and the loss of normal gradient. 





The aerobic count in the jejunum of the patients 
with a small bowel obstruction of greater than 12 
hours’ duration was constant at 10'°/ml. Aerobic 
counts in 2 patients whose obstruction was relieved 
after 6 and 8 hours respectively were relatively low 
(10° and 10*/ml). 

Anaerobic organisms: In patients with acute small 
bowel obstruction, more specimens yielded anaerobes 
than in the control group. Growth was obtained from 
36 of 38 specimens, and bacteroides were isolated 
from 29 of the specimens. There was an increase in 
the mean jejunal count from 3 x 10?/ml in the control 
group to 5x 10°/ml in small bowel obstruction and 
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Fig. 3. Jejunal flora following the relief of small bowel 
obstruction in one patient. 
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Fig. 4. Large bowel obstruction. The horizontal bar represents 
the mean of the obstruction group, and the broken bar 
represents the mean of the control group. Note the increase 
in organisms and loss of normal gradient. 


in the mean mid-ileal count from 5 x 10? to 1 x 10®/ml. 


This eliminated the normal gradient from the jejunum 
to the distal ileum (Fig. 2) and the difference is 


significant (P < 0-003). 


The count of anaerobes in the jejunum was inde- 


pendent of the site of obstruction, being 3 x 10°/ml in 
patients with jejunal obstruction and in those with 
distal ileal obstruction. 


The jejunal anaerobic count of patients with small 


bowel obstruction of 6 hours’ to 2 days’ duration 


showed a constant level of elevation. The anaerobic 


count tended to be slightly higher for obstructions of 
more than 2 days. 





Intubation study 

The changes in the total aerobic and anaerobic bac- 
terial counts of jejunal specimens from 2 patients 
during the early period of postoperative recovery from 
surgery for the relief of acute mechanical small bowel 
obstruction were studied (Fig. 3). The microflora 
returned to normal by the fourth or fifth day, the 
greatest reduction in organisms occurring on the 
second and third days. 


Acute large bowel obstruction 

Aerobic organisms: There was a significant increase in 
the number of organisms at all levels in the small 
bowel compared with the control group (P< 0-001). 
There was a loss of the normal gradient of aerobes 
from the jejunum to the distal ileum, similar to that 
Observed in acute small bowel obstruction. The mean 
jejunal count was 1x IlO'?/ml and the mean distal 
ileal count was 6x 10!"/ml (Fig. 4). The increase 
included both Gram-negative bacilli and Gram- 
positive cocci, and, as with small bowel obstruction, 
the Gram-negative counts were generally higher than 
the Gram-positive counts. 

The aerobic count in the distal ileum of patients 

with large bowel obstruction showed a slight increase 
with increasing duration of obstruction, from 10°/ml 
after 40 hours to 10!!/ml after 120 hours. 
Anaerobic organisms: Anaerobes were isolated from 
all 27 specimens. A gradient of anaerobes from the 
jejunum to the distal ileum was observed (mean 
jejunal count 8 x 10’/ml; distal ileal count 5 x 10?/ml 
(Fig. 4), but the absolute level of organisms was con- 
siderably higher than that seen either in the controls 
or within the small bowel proximal to acute small 
bowel obstruction. The majority of these organisms 
were bacteroides which were present in all the 
specimens. 

The increased count of anaerobic organisms in 
acute large bowel obstruction is significant compared 
with the control group (P « 0-001) and with patients 
with small bowel obstruction (P « 0-003). 

The distal ileal anaerobic count of patients with 
large bowel obstruction increased with the duration 
of obstruction (Fig. 5). 


Fungi 

Fungi were isolated from 9 of 26 control specimens, 
10 of 38 specimens from patients with small bowel 
obstruction and 5 of 27 specimens from patients 
with large bowel obstruction. There is no significant 
difference in the occurrence of fungi in these three 
groups. 


Discussion 

Our present knowledge of the microflora of the small 
bowel comes mainly from intubation studies (Bornside 
et al., 1966; Cohen et al., 1969; Hamilton et al., 1970; 
Vince et al. 1972). T here i is a sparse jejunal microflora 
in the healthy adult. Drasar et al. (1969) and Brown 
et al. (1972) found this area to be largely sterile, the 
occasional positive culture usually being of a single 
species in a low concentration, but Gorbach, Plaut 
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Fig. 85. Reiationship of distal ileal flora (anaercbes) with 
duration cf large bowel obstruction. The open circle repres 

the mean of the distal ileal counts in the control group. 


et al. (1957), Donaldson (1970) and Vince et al. ( 
reported a consistent jejunal flora of ¢ sram-po 
facultative organisms, e.g. streptococci, staphyloce 
and lactobacilli, in a concentration of 10-10" vi 
organisms per ml of jejunal content. in the ile 
Gram-positive facultative organisms are present 
greater numbers and with greater regularity thar 
the jejunum (Donaldson, 1970; Gorbach, 1971). 
the distal ileum Gram-negative organisms such 
aerobic coliforms and anaerobic bacterwides app 
These microfloral patterns were most clearly sh 
by Gorbach, Plaut et al. (1967), who employed a k 
per-oral tube to sample at various levels in 4 heal 
volunteers and demonstrated the increasing gradi 
of organisms along the small bowel, from 10- 
organisms per ml in the jejunum to 10*- 10? organis 
per ml in the distal ileum. 

The results of the investigation of our centrol gre 
in which samples have been obtained by di 
sampling. are in agreement with the results of i 
bation studies, and a gradient of organisms down: 
small bowel is clearly demonstrated. Three or : 
organisms were isolated from all but one of - 
jejunal samples, a finding that supports Gorbac 
view (1971) that a resident flora exists in the jejum 
However, the jejunal flora in our patients differs fr 
that previeusly reported in one major characterist 
coliforms were present in all but one patient, wh 
almost al previous authors found coliforms to 
absent from the normal jejunum. The probe 
explanation of this discrepancy is the choice of patie i 
with gallstones as a control group, since bile has bes 
shown to contain coliforms in a proportion of patier 
with gallstones (Edlund et al, 1959; Scott, 1% 
Keighley et al., 1974). 

The present study shows that gross overgrowth 
organisms occurs proximal to the site of small bos 
obstruction, obliterating the normal gradient. In cen 
ditions of chronic intestinal stasis bacterial over 
growth is commonly present (Gorbach, 1971), havos 
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been demonstrated in surgical blind loops (Drasar 
and Shiner, 1969; Browning et al., 1974), in single 
duodenal diverticula (Goldstein et al., 1969) and in 
multiple diverticula of the small bowel (Polter et al., 
1968). It would be expected that bacterial overgrowth 
would occur proximal to intestinal obstruction. 

In patients studied during the recovery from 
obstruction, the jejunal microflora returned to normal 
within 4 or 5 days, but the greatest fall in organisms 
counted occurred on the second and third days when 
the radiographic appearances of the abdomen were 
resolving, suggesting that the mechanical emptying 
of the ileal content is the most important factor in 
eliminating the abnormal flora. There is no record of 
previous bacteriological investigation into the resolv- 
ing phase of intestinal obstruction. 

Very high anaerobic counts exist in the normal colon 
(Eggerth and Gagnon, 1933; van Houte and Gibbons, 
1966; Gorbach, Nahas et al, 1967; Finegold et al., 
1970; Hill et al., 1971) and were observed in the small 
bowel in large bowel obstruction, suggesting that 
incompetence of the ileocaecal valve occurs with 
contamination of the small bowel. 

The higher small bowel anaerobic count in acute 
large bowel obstruction, as compared with acute small 
bowel obstruction, is particularly interesting in view 
of the higher morbidity and mortality associated with 
the former condition. In the patients reported in this 
study 3 of 11 patients with large bowel obstruction 
died during the period of hospitalization compared 
with 2 of 20 patients with small bowel obstruction. 

Deaths following surgery for the relief of intestinal 
obstruction are usually due to gross intra-abdominal 
sepsis or septicaemia. The demonstration of a dif- 
ferent microflora in patients with small and large 
bowel obstruction raises the possibility that this 
difference may be related to the difference in prog- 
nosis. 

Burton (1972), studying 100 patients undergoing 
elective colorectal surgery, found a bacteraemia in 35 
patients during the period of hospitalization, 32 
patients having a systemic bacteraemia and 7 patients 
having a portal bacteraemia with or without a sys- 
temic bacteraemia. In these patients bacteraemia was 
as common before surgery as in the postoperative 
period, suggesting that it results from the underlying 
colonic disease rather than from the handling of the 
bowel at surgery. Howe (1969) demonstrated that a 
wound inflicted on an experimental animal during a 
transient bacteraemia resulted in infection of the 
wound by the blood-borne organism, and the presence 
of such a transient bacteraemia was thought to be the 
cause of the high incidence of wound infection in 
Burton's series. 

The organisms isolated by Burton were principally 
aerobic Gram-negative bacilli, only one anaerobe (a 
clostridium) being isolated. This low incidence may 
reflect the lack of special precautions taken during 
anaerobic inoculation and culture, for it has been 
shown that strict anaerobiosis and the presence of 
carbon dioxide will improve anaerobe recovery 
(Collee et al., 1971; Watt, 1973), and application of 
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these criteria has been shown to improve recovery of 
bacteroides from clinical specimens (Editorial, 1973). 
When these criteria are met the recovery of bacteroides 
from infected wounds, intraperitoneal abscesses and 
blood cultures is high. Positive cultures of bacteroides 
were obtained from 77 of 95 wound infections (81 
per cent) in a 6-month period in the study by Leigh 
(1974) and from 32 of 64 intraperitoneal infections 
(50 per cent) in the study of Swenson et al. (1974), and 
there has been an increasing number of reports of 
bacteroides septicaemia, in which the majority of 
patients had antecedent colonic disease or colonic 
surgery (Bodner et al., 1970; Report, 1973; Nobles, 
1973; Okubadejo et al, 1973; Clark et al, 1974). 
Bacteroides septicaemia carries a high mortality rate, 
which has been recorded as 29 per cent by Marcoux 
et al. (1970), 32 per cent by Felner and Dowell (1970), 
35 per cent by Nobles (1973) and 58 per cent by 
Mackenzie and Litton (1974). 


Conclusions 

From the evidence presented here it is apparent that a 
portal and systemic bacteraemia may complicate 
intestinal surgery and it seems likely that a bacter- 
aemia will occur in patients undergoing surgery for 
the relief of small and large bowel obstruction. 
Patients with large bowel obstruction have higher 
intestinal counts of anaerobic organisms than patients 
with small bowel obstruction, and this may explain 
the increased incidence of septic complications and 
higher mortalitv amongst patients with large bowel 
obstruction. 
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Malignant cold thyroid nodules in hyperthyroidism 


D. LIVADAS, A. PSARRAS AND D. A. KOUTRAS* 


SUMMARY 

In 65 hyperthyroid patients with a cold nodule a 
carcinoma was found at operation in 14 cases, ie, a 
malignancy incidence of 21-5 per cent. In 859 euthyroid 
cases with a cold thyroid nodule 104 malignant lesions 
(12-1 per cent) were found. The difference is statistically 
significant. Surgery in cases with a cold thyroid nodule 
is strongly indicated if this occurs in a hyperthyroid 
gland. 


THE presence of a single thyroid nodule raises the 
possibility of malignancy, and thyroid scintiscans are 
very important for the selection of the most suspicious 
cases. In general, nodules which concentrate less 
radio-iodine than the parenchyma and hence appear 
‘cold’ on the scintiscan are more likely to be malignant 
(Psarras et al., 1972). The incidence of malignancy in 
cold thyroid nodules reported from different countries 
varies from 4-8 to 58 per cent (Borner et al., 1965). 
At the Alexandra Hospital, Athens, the incidence of 
malignancy in cold thyroid nodules*was found to be 
13 per cent (Koutras et al., 1968), and in a subsequent 
series 12:8 per cent (Psarras et al, 1972). While 
malignancy in single cold thyroid nodules has been 
thoroughly investigated in euthyroid cases, there is 
little information about the percentage of malignancy 
when cold thyroid nodules are associated with toxic 
goitre, and opinion concerning the coexistence of 
hyperthyroidism and thyroid cancer is divided. For 
this reason a study of the incidence of carcinoma in 
patients with hyperthyroidism and a single cold 
thyroid nodule has been undertaken. It is hoped that 
this may be helpful in planning the management of 
such cases. 


Patients and methods 

The present study consists of 124 hyperthyroid 
patients with a prominent thyroid nodule which had 
been differentiated as cold on a thyroid scan according 
to the criteria previously described (Koutras et al., 
1968; Psarras et al., 1972). All the patients had been 
examined during the past 14 years at the Thyroid 
Section of the Alexandra Hospital. The diagnosis of 
hyperthyroidism was based on the clinical criteria of 
Crooks et al. (1959) and the radio-isotope tests 
described by Malamos et al. (1959). 

In most of the patients operation was advised and 
was undertaken in 65. They were prepared with 
carbimazole and triodothyronine for an average of 8 
weeks before surgery. Lugol's solution was added to 
the régime approximately 2 weeks before the operation. 
Two patients only had previously been treated with 
radioactive iodine. 

At operation the whole gland was explored and the 
presence of a single nodule within the hyperplastic 
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glandular parenchyma was confirmed. Subtotal 
excision of the thyroid was done in all cases and the 
specimens were studied histologically. 


Results 

The histological findings in the 65 operated cases are 
shown in Table J. Benign adenoma of the thyroid 
within hyperplastic glandular parenchyma constituted 
78-5 per cent (51 cases) of our series, while the 
remaining 21:5 per cent (14 cases) were malignant 
neoplasms of the thyroid. Of the 14 malignant 
neoplasms, 7 were follicular, 6 were papillary and 1 
was anaplastic in type. À comparison of the incidence 
of malignancy in cold nodules in 65 hyperthyroid and 
859 euthyroid glands is shown in Table Il. These cases 


Table I: HISTOLOGICAL FINDINGS IN 65 CASES OF 
HYPERTHYROIDISM WITH A COLD NODULE 
| Histology No. of cases yA 
Benign adenoma and 51 
hyperplastic goitre 
Malignant neoplasm 14 
Follicular 
Papillary 
Anaplastic 


-— ON od 
B 
n2 
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Table H: INCIDENCE OF MALIGNANCY IN 
HYPERTHYROID AND EUTHYROID CASES WITH A 
COLD NODULE 


Total No. Malignant 
Thyroid status of cases No. pA 
Euthyroid 859 104 121 
Hyperthyroid 65 l4 921-5 


yi 482, Paos. 


have been selected from the patients who were 
investigated for possible thyroid disease at the 
Alexandra Hospital and subsequently underwent 
operation. A higher incidence of carcinoma was found 
in cold nodules of hyperthyroid glands (21:5 per cent) 
than in ones of euthyroid glands (12-1 per cent). The 
difference is statistically significant (y? = 4:82, 
P « 0-05). 

Histological findings in relation to the age and sex 
of the hyperthyroid patients with a cold thyroid 
nodule are shown in Table HI. A relatively higher 
incidence of malignancy was found in patients less 
than 20 years old. In patients aged 21—40 the incidence 
of malignancy was decreased, while it was moderately 
increased in patients aged 41-60. No case of 
malignancy was found in patients over 60. The 
difference in the incidence of malignancy in relation 
to the age of the patients is statistically significant 


* Athens University Department of Clinical Therapeutics, and 
Thyroid Section, Alexandra Hospital, Athens, Greece. 





(x? = 22:36, P «0:0005). Thirteen of the 14 patients 
with hyperthyroidism and malignant disease were 
female and onlv 1 was male. The difference in the 
incidence of malignancy between female and male 
patients is not statistically significant. The number of 
cases is not large enough for further statistical analysis. 

Only 2 of our patients had a history of I treat- 
ment, Even after exclusion of these cases the difference 
between hyperthyroid and euthyroid patients remains 
significant (y? — 4-46, P « 0-05). 


Discussion 

The problem of the coexistence of hyperthyroidism 
and thyroid carcinoma has caused considerable 
controversy. Before 1960 there were very few reports 
concerning the coexistence of hyperthyroidism and 
thyroid carcinoma (Crile, 1936; Graham, 1941; 
Pemberton and Black, 1948; Beahrs et al, 1951; 
Sokal, 1954, 1959; Holsinger and Stevens, 1957). The 
possibility of such an association was seldom 
mentioned and when it was, it was usually in order to 
express the view that the two diseases rarely coexisted. 
Some very experienced thyroidologists went so far as 
to state that thyrotoxicosis was in a sense an insurance 
against thyroid carcinoma. However, later reports 
indicated that hyperthyroidism did not absolutely rule 
out thyroid carcinoma, and that the incidence of 
carcinoma in toxic glands was increased despite its 
rarity. In a series of 2144 unselected hyperthyroid 
patients who underwent subtotal excision of the 
thyroid, a 2-5 per cent incidence of thyroid carcinoma 
was found (Olen and Klinck, 1966). Shapiro et al. 
(1970) reported an 8 per cent incidence of carcinoma 
in hyperthyroidism. Thus, during the past 10 years the 
coexistence of hyperthyroidism and thyroid carcinoma 
has become well established (Bricaire and Joly, 1964; 
Miller and Robert, 1966; Guinet et al., 1972). 

The present series demonstrates that cold nodules 
in hyperthyroid patients have a higher incidence of 
malignancy than cold nodules in euthyroid patients, 
the difference being statistically significant. Regarding 
the histology (Table I), a greater percentage of follicular 
carcinomas was found than in other reports (Koutras 
et al., 1968). Although the present series is small, the 
analysis in relation to age and sex has shown some 
interesting results (Table III). A higher incidence of 
malignancy was found in patients aged less than 20. 
Similar findings have been reported in euthyroid 
patients (Psarras et al. 1972). The increased rate of 
malignancy occurring in euthyroid patients aged over 
60 (Psarras et al. 1972) was not present in the hyper- 
thyroid patients. It is possible that the thyroid gland 
of young hyperthyroid patients is more likely to 
develop carcinoma. Factors such as LATS and 
LATS-protector which stimulate the thyroid cells to 
proliferate are often present in hyperthyroidism, and 
may also stimulate carcinogenesis. 

Cold thyroid nodules in euthyroid glands should be 
regarded as malignant until proved otherwise, and 
thus operation is normally undertaken. The presence 
of a cold nodule in an otherwise ‘hot’ gland is not 
unusual. Hyperthyroid patients with a cold nodule in 
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Table HI: HISTOLOGICAL FINDINGS IN RELAT: 
TO AGE AND SEX 


Malignant Benign — To: 
No. y^ No. jd No. 
Age group 
«28 2 333 4 66:7 6 
21-40 4 14-8 23 85-2 27 
41-60 8 30.2 18 69-8 26 
61 + — — 6 100-0 5 
Sex 
Male 1 20-0 4 80-0 § 
Female 13 21-7 47 78.3 60 
Total 14 21-5 51 78-5 65 


their glard usually have their thyroid excised for 
hyperthyroid state per se. The present series den 
strates that a hyperfunctioning thyroid giand is ne 
guarantee against the presence of cancer. 

The question arises whether selection might ha 
played a role in our results. If anything, selecti 
would tend to decrease the proportion of maligna: 
in hyperthyroidism, since a hyperthyroid pati 
would be more likely to be operated upon even if 
cold nodule did not arouse suspicion, than 
euthyroid person, in whom operation is advised ord 
when definite suspicion of malignancy exists. The fa: 
that in spite of this unintentional selection the hyper 
thyroid patients had a higher incidence of malignane 
indicates that there is a real increased risk of malig~ 
nancy in these patients. ; 

Surgery is therefore even more strongly indicated: 
in cases with a cold nodule and hyperthyroidism. Our 
findings justify such a policy. The resection should be 
extended, in that the lobe in which the noduleis located 
must be totaily excised. Thyroid scanning has proved 
to be a good method for the selection of cases of 
hyperthyroidism associated with a cold nodule for 
surgical treatment. 

A careful pathological study of such excised thyroid 
glands by an experienced pathologist is valuable. An 
increasing awareness of the possible association of the 
two conditions is necessary. 

In conclusion, our study has shown that the older 
concept of carcinoma being almost unknewn in 
hyperthyroidism is not valid, and that the two 
conditions do occur together with some degree of 
frequency. Wide excision of the thyroid gland is 
absolutely indicated in cases of hyperthyroidism with 
a cold thyroid nedule, while serial histological section 
of the specimen is mandatory. 
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Reviews and notices of books 


Vascular Surgery. Volume H: Peripheral Venous Diseases 
John J. Cranley. 255 x 205 mm. Pp. 368, with 437 illustrations. 
1975. Hagerstown, Md: Harper & Row. $37.50. 
Se_pom does it happen that a volume on a surgical speciality 
offers such attractions that it can be sure of the wider reader- 
ship that real success in medical publishing requires. The 
balance and justice of Dr Cranley's statements in a literary and 
professicnal field that is highly competitive take his book far 
above the average standard attained by the strivings of less able 
authors. The sustained interest of the text, the quality of his 
illustrations, the wide yet selective choice of references, the 
attractiveness of the production and above all his honesty of 
approach to his difficult and fast-developing theme are the 
qualities that mark this work with the distinction of a Supreme 
Court judge among a convention of small town lawyers. It was 
hard for the reviewer to find points to criticize; perhaps the 
only one was the title, and even here Cranley was following his 
rare method of understatement, for the chapters on mediastinal! 
venous obstruction and portal hypertension, though certainly 
not concerned with the periphery, are so good that they make 
themselves most welcome. Such inclusions are a well-known 
pitfall in medical writing. Cranley has made of them a source 
of further strength. 

H. H. G. EASTCOTT 


1975 Year Book of Orthopedics and Traumatic Surgery 
Edited H. Herman Young. 190 x 130 mm. Pp. 477, with 171 
illustrations. 1975. London: Lloyd-Luke. £11:70. 


Tuis Year Book has always been a most useful reference source 
for the more significant papers from various orthopaedic, 
trauma and medical journals published mainly in the United 
States and the United Kingdom. Other European sources are 
surprisingly scarce. This particular edition appearec in January 
1976 and it should be noted that the abstracts were taken from 
papers published in 1973 (77) and 1974 (157 in the first six 
months, 46 in the last six months, 34 having been recorded 
without an exact date). This illustrates very clearly the long 
delay in preparing and getting such material to the reader. 

The table of contents covers extensive areas of orthopaedic 
interest and does give some indication of emerging subjects, 
research commitments and some allied fields of peripheral 
vascular and plastic surgery. Several well-known surgeons and 
investigators have written their comments and criticisms of 
some of the papers. This is certainly the most valuable and 
entertaining part of this Year Book, giving it much more 
substance and balance for the postgraduate reader, who may 
well wonder on occasions why a particular paper has been 
selected for such recall. 

Dr Herman Young has carried the editorship during the 
past fourteen years, and on this, his last edition he should be 
congratulated on providing such a long and efficient service to 
orthopaedic literature. 

R. B. DUTHIE 


Surgical Techniques Hlustrated. Volume 1, Number 1, Winter 
1976, Cholecystectomy and Cholangiography; Parotidectomy 
Edited Ronald A. Malt. 280 x 220 mm. Pp. 82. lilustrated. 1976. 
Boston: Little Brown. Subscription rate $68 per annum; foreign. 
rate $75 per annum. 


Tuis is the first volume of a new series devoted to operative 
surgery; it is planned that four volumes will be issued a year, 
each, as this first one, containing descriptions of two operations 
‘in depth’, to quote from the publisher's advertising material. 
This term is used to describe the fact that each operation is 
described four times by different experts. The volumes are 
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designed to cover the operations "within the repertoire 
general surgeon in a first-rate community hospital’, anc: 
estimated that 10 years will be required to cover this fe. 
Each description consists of a series of admirable dra 
beautifully reproduced, illustrating the various steps i 
operation, with a full clear caption describing each, The 
of having each operation described by four different s 
certainly ensures that different techniques are illustrated; 
whereas three of the surgeons describing parotide 
(incidently, what is meant by this is superficial parotidec 
use the technique of exploring the main trunk of the 
before dissecting its branches, the fourth prefers to ident 
branches of the nerve at the periphery of the gland anc 
back to the main trunk. However, this plar. also inv 
great deal of repetition, and it is difficult to resist the thes 
that the inexperienced surgeon would derive greater we 
from fewer repetitive pictures and more consideration | 
real problems connected with an operation. One of the s 
describing cholecystectomy asserts that ‘cholungiomanors 
radiography’ should be performed in all patients, thous? 
evidence is adduced of the benefit of this procedure. - 
brief summary at the end of this chapter the editor wri 
the authors agree on the necessity of routine cholangiogre 
when in fact one of the authors does not mention this exa 
tion and the editor himself, in his description of the oper 
writes, ‘By no means do I do routine cholangiography. € 
is the novice to pick his way through all this, and «© 
really the study of operative surgery ‘in depth’? 
This volume is so excellently, even lavishly, produced. 
so much energy and enthusiasm is clearly being put in 
whole enterprise that it may seem churlish to cri 
especially on the basis of one volume. However, it is pres 
because this is the start of such a large enterprise that com 
is appropriate, and it is difficult to resist the conclusi 
fewer pictures and perhaps just two experts tO each oper 
together with more analytical, critical text, would x 
increase the value of this series. After all, when one is 
asked to pay over £300 for a textbook of operative surge 
is entitled to expect a good helping of jam om one's brea: 
butter! 











The Current Status of Cardiac Surgery 
Edited D. B. Longmore, London. 220 x 153 mm. Pp : 
Hlustrated. 1975. Lancaster: Medical and Technical, £12- 


Teis book is an edited report of the proceedings of the | 
Course in Cardiac Surgery, organized by the major Loc 
centres, 

The first section reviews cardiac transplantation and 
an excellent hors d'œuvre. The second deals: thorough: 
individually with the manifold problems of Fallots tetr 
This section sets the scene for the others, if which ve 
disease, the problems of cardiac surgery in the first ves 
life, postoperative care and the treatment of ischaemic 
disease are all discussed. 

Within each subject several authors describe indi 
aspects of the condition or their experience ef its treat 
The result is a colourful picture of cardiac surgery as it: 
practised, with many highlights, mostly clinical, a few © 
mental. The number of contributions from this coss 
ensures that the variety of techniques employed and the ges 
high standard attained are revealed. 

This book truly lives up to its title and should be read 
who have an interest in the present achievement of cx 
surgery. 




















Reviews and notices of books 


Major Amputations for Vascular Disease | 
J. M. Little. 235 x 155 mm. Pp. 114. Hlustrated. 1975. Edinburgh: 
Churchill Livingstone. £5. 


WHEN a vascular surgeon of repute writes thoughtfully about 
his experience with amputations the book that results from 
his manifest interest and compassion must surely be worth the 
attention of colleagues in the surgical, physiotherapeutic and 
limb-fitting departments of the Western world whose problems 
will inevitably parallel his, and where guidance is most likely 
to be valuable. The general atmosphere of gloom that surrounds 
this particular surgical activity is of course justified by the 
figures that show the prognosis for life and limb of those who 
survive the ordeal. With a 60 per cent five-year mortality and a 
40 per cent prospect of losing the other limb in the same time 
(the figures are from the author's Sydney patients), in spite of 
previous vascular or sympathectomy operation in almost a 
half, the realism of the situation in these old people is very 
cleariy manifest. However, among the redeeming features of 
this sad group of patients is the finding that during the past 
five years amputations below the knee have become the usual 
practice (2 out of 3, instead of 1 in 6 before 1967), and that no 
fewer than 85 per cent of the author's patients achieved some 
use of their fitted prosthesis. Emphasis is placed on the long 
posterior flap technique for most below-knee ablations. 

The practical directions are clear and the line drawings are 
good, There are liberal and wide-ranging references to the 
international literature even when their message conflicts with 
that of the author. Special experience with early ambulation 
is obiectively cited, and the advent of the inflatable temporary 
pylon in Sydney is modestly presented. Guidance for the physio- 
therapist and limb-fitter is provided by the authors own 
colleagues in these disciplines, The book can be warmly 
recommended. 

H. H. G. EASTCOTT 


Medical and Surgical Endocrinology 
D. A. D. Montgomery and R. B. Welbourn. 245 x 190 mm. 
Pp. 599+ xiii. 1975. London: Arnold. £27:50. 


THOSE who are familiar with the authors’ previous book Clinical 
Endocrinology for Surgeons which was published in 1963 will 
give a warm welcome to their new book. Their aim has been to 
cover clinical endocrinology comprehensively but not in 
exhaustive detail. The target reader has been the undergraduate, 
the graduate and the consultant physician and surgeon 
concerned with the day-to-day management of endocrine 
patients. Wiselv, the authors have avoided the pitfall of trving 
to impress other experts. They have kept to their brief and 









they have produced a successful textbook. The expert will not 
find his needs catered for in this book, but everyone else will. 
There is an excellent balance between various chapters, 
beginning with the hypothalamus and related glands, notably 
the anterior pituitary and neurohypophysis, and ending 
20 chapters later with a miscellaneous group which includes 
the pineal gland, the prostaglandins and the thymus. In the 
intervening 500 odd pages there is an interesting and accurate 
presentation of what is known about endocrinology. There are 
two pages of abbreviations at the beginning of the book and 
almost a whole page in which the British and American names 
of drugs and hormones referred to in the text are listed. This 
gives an indication of the thoroughness of the authors and their 
consideration for the reader. If, for example, he reads in the 
text about CRH he can immediately turn to the front of the 
book to learn that this is corticotrophin-releasing hormone. 
However, it is perhaps a pity that there is no reference in the 
text to the fact that the nature of CRH has not yet been 
identified, so the student may be a little perplexed. This book 
is well worth its price. 
VICTOR WYNN 


Scoliosis and Neurological Disease 

Gordon C. Robin. 240 x 170 mm. Pp. 200, with 75 illustrations. 
1975. Chichester: Wiley. £11. 

THe whole question of the relationship of neuromuscular 
disorders to spinal deformities in general is of such importance 
and interest that a book on the subject is highly desirable. This 
book can be recommended as covering most of the English 
language literature on the subject, but it would have been 
strengthened by more reference to important work which has 
been done on the continent of Europe during the past thirty 
years. It also would have been improved by considering in more 
detail the basic neuromuscular control of trunk posture and the 
mechanics of the spine. More reference to muscle biopsies and 
electrical stimulation of muscles in the treatment of scoliosis 
would have been valuable. 

In spite of these criticisms, the book will be invaluable to all 
who are interested in the spine and in posture, and these minor 
points can be remedied in the second edition, This book will 
certainly be a compulsory reference work for all surgeons who 
are interested in spinal deformities. 

The book is divided into chapters considering the relation- 
ship of scoliosis to all of the commoner neurological conditions 
met in clinical practice. It does, however, emphasize our lack of 
knowledge concerning the normal physiological control of 
spinal posture and the need for more research into the physio- 
logy and pathology of postural control. 

R. ROAF 


Brief Textbook of Surgery 


_ Ed. Curtis P. Artz MD, Professor of Surgery and Chairman of the Dept, Medical University of South 

Carolina, Charleston; Isidore Cohn Jr. MD, Professor of Surgery and Chairman of the Dept, 
Louisiana State University School of Medicine; John H. Davis MD, Professor of Surgery and 

. Chairman of the Dept, University of Vermont College of Medicine. 


This ideal book for medical students provides the fundamental principles of 
Surgery and a brief account of the most commonly used surgical techniques, with 
plentiful illustrations. 


Approx. £12.00 600pp Mustrated Hardbacx 1976 ISBN 0 7216 14159 


Gibbon's Surgery of the Chest ra ccition 


David C. Sabiston Jr. MD, Professor and Chairman, Dept. of Surgery, Duke University 


School of Medicine, Durham, North Carolina, and Frank C. Spencer MD, Dept. Surgery, New 
Vork University School of Medicine. 94 Contributors. 


A comprehensive text of procedures in chest surgery. Current methods of 
treating conditions of the oesophagus, lungs and heart are described by 
established authorities. Tracheostomy and assisted ventilation, diaphragm 
pacing, cardiopulmonary bypass and prolonged extracorporeal circulation are a 
few of the recent advances covered by this copiousiy-illustrated text. 


1522pp ifustrated Hardback 1976 ISBN 0 7216 78726 


surgery of the Peptic Ulcer 
(Major Problems in Clinical Surgery 18) 


René Menguy MD, Professor of Surgery, The University of Rochester School of 
Medicine and Dentistry, New York. 


Dr. Menguy's book presents comprehensive and up-to-date commentary on the 
surgery of diseased ulcers. Surgical technique and post-operative management 
receive special attention, and there's also information on the treatment of 
recurrent ulceration. | 


£10.00 285pp illustrated Hardback 1976 ISBN 0 7216 6248 X 


Write now for your inspection copy to Colin Dann, Publicity Manager E 
quoting reference WBS 36. Our Freepost address is Holt-Saunders Ltd. | 


Freepost EA 86, Eastbourne East Sussex Bn21 1BR. 


1 St. Anne's Road Eastbourne BN21 3UN 
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The new Eschmann Solid State Electrosurgical Units provide no dramas, no shocks 
to patients and theatre staff. Several advanced and unique features make these 
units the most reliable, safe and effective available. Ask for details which may bore 
you to tears, but show how to get surgery without tears. Eschmann Bros & Walsh 
Limited, Peter road, Lancing, West Sussex, England, BN15 8TJ. Tel: 09063 62291 
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Powerful output 


Solid state generators in the DACON 280 
provide sufficient power for all types of surgery. 
400 watts continuous cutting power, sufficient 
for even the most difficult underwater trans- 
urethral resection. 

400 watt pulsed coagulation power (150 watt 
mean) sufficient to deal with ail normal bleeding 
points encountered, even under water. 
individual output controls for cutting and 
coagulation allow smooth and accurate 
adjustment of output. 


Pneumatic footswitch 


To completely eliminate all electric current 


from the floor the GABON 456 is fitted with a 
pneumatic footswitch. This provides complete 
safety where water and flammable gases 

are present. 

The footswitch gives separate control for both 


the cutting and coagulation functions. 


Optional hand control 


The GADON provides facilities to enable 
the use of the DIADON hand control which 
eliminates the footswitch and gives the 
surgeon complete control of the cutting and 
coagulation functions at his fingertips. 

The DIADON hand control takes the normal 
range of electrode tips and may be autoclaved 
or immersed in fluid, 


Made to HTMS 


The ; is constructed in accordance 
with the Department of Health and Social 
security safety recommendations HTM8. 
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Major disasters: hospital admission procedures 


MILES IRVING* 


SUMMARY 

Triage in the accident and emergency department and 
the admission of all patients needing further care to one 
ward can form the basis of the successful hospital 
management of the victims of a major disaster. 


Unne recently few surgeons would expect to be 
involved in the management of a major disaster. 
However, the spate of terrorist bombings has led to 
many hospitals throughout the country receiving, at 
short notice, large numbers of patients, many with 
severe injuries of a type normally only seen in wartime. 

Although most hospitals have a major accident 
plan devised for such a situation and one or two staff 
thoroughly familiar with the plan, such staff cannot be 
continuously available, and thus any medical practi- 
tioner in a hospital may be faced with the problem of 
coping with a major accident simply because he 
happens to be there at the time. This paper attempts 
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to provide simple guidelines which should help 
doctor without special knowledge of disaster mana 
ment to cope with the situation, should it arise. 


Major disasters E 
The term ‘major disaster’ can mean anything from. 

nuclear bomb explosion or earthquake to a bad tra 
accident. Definitions vary but all include the comm 
theme of disruption of normal working and the n 
for support of the emergency services. Zimmerm 
(1973) summed up the situation aptly as far a: 
hospital is concerned as ‘too much work for too : 
people with inadequate facilities’. Irrespective of 
magnitude of a disaster the principles of managemer 
remain the same, though baselines such as the degre 
of medical care offered to the injured may have to 
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altered when the number of patients is excessive. 
These aspects of disaster management, which are 
beyond the scope of this paper, are well reviewed by 
Zimmerman (1973). 

In any major disaster the hospital is the basic unit of 
medical care. It is important that it functions efficiently, 
dealing rapidly and skilfully with the patients it 
receives. It will fall down in this task if it is over- 
whelmed with work or if it fails to deal effectively with 
the workload. 

To try to avoid any one hospital being overwhelmed 
the police and ambulance staff at the scene of the 
disaster will attempt to distribute the patients equally 
between the various designated receiving hospitals in 
the area. This protection cannot, however, always be 
relied upon, especially if the incident occurs close to a 
hospital or even involves the hospital itself. 

Details of how a hospital intends to cope with the 
victims of a major accident are usually laid down in the 
hospital’s major accident plan. The details take into 
account the individual circumstances of the particular 
hospital but are not usually based upon practical 
experience. Although there is no doubt that every 
hospital should haye such a contingency plan and that 
permanent staff should regularly familiarize them- 
selves with its essential details, too much reliance 
should not be placed upon it. With the best will in the 
world it is unlikely that the constantly changing junior 
staff will be familiar with its details, and, in a rigidly 
formulated plan, key personnel may not be present 
when it needs to be put into action. 

It is because of this now recognized tendency of 
rigidly laid plans to fail that experts in the field favour 
a more flexible organization. Thus, Savage (1972) has 
devised a system using ‘activity cards’ which is 
sufficiently flexible to cope with any situation using the 
staff available at the time. 

"The recommendations made in this paper are based 
upon experience gained in dealing with the Old 
Bailey bomb explosion and were subsequently shown 
to be of value in dealing with the Tower of London 
bomb explosion (Tucker and Lettin, 1975). 

On 8 March 1973 at 2.50 p.m. a car bomb exploded 
outside the Old Bailey in the City of London. At the 
time the police, knowing that the device existed but not 
entirely sure in which car, were clearing the area. 
Unfortunately, the police activity attracted onlookers, 
many of whom were in a large glass-fronted office 
block overlooking the site. In consequence, when the 
bomb exploded a large number of people were injured. 
Within minutes the injured arrived in the Accident and 
Emergency Department of St Bartholomew's Hospital 
some 100 yards away and close enough to have been 
damaged in the blast. 

In less than an hour 160 patients passed through the 
doors of the accident department with injuries of 
varying severity. Details of how this situation was 
handled have already been published (Caro and Irving, 
1973) and there is little point in reiterating them. 
However, the problems posed by this incident which 
occurred in such a manner that the major accident plan 
could not be formally activated provide a useful basis 
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on which to discuss how a hospital should cope with 
large numbers of injured patients. 


Problems of a hospital dealing with a major disaster 

1. The management of the sudden influx of patients 
who threaten to overwhelm the accident and emergency 
department and its staff. 

2. The recognition of patients who have severe 
injuries and who need immediate resuscitation and 
highly skilled assessment and management. 

3. The control and rational deployment of medical, 
paramedical and non-medical staff. 

4. The calm, orderly and rapid evacuation of the 
injured from the accident department to the wards and 
operating theatres, where they can receive definitive 
treatment in order of priority. 

I have attempted to summarize the management of 
the whole situation in Fig. 1. Needless to say, individual 
hospitals will vary their approach according to their 
layout and staffing but the general principles should be 
applicable in all hospitals. 


Triage 

It is generally agreed that the first two problems listed 
above can be dealt with by the process of triage. 
Triage is a military term for a process by which 
patients are classified according to the severity of their 
injuries at the time of their admission. By this means 
the seriously injured are directed to the major treat- 
ment areas, staffed by junior surgical, anaesthetic and 
casualty staff, supervised by a consultant, where they 
can be rapidly assessed and resuscitated prior to 
transfer to the admission ward. Similarly, patients 
with minor injuries can be directed to a previously 
designated ‘minor treatment area’ where they can be 
dealt with by non-specialist medical staff who have 
volunteered to help. Patients with minor injuries 
benefit from the company of non-medical volunteers 
who, by their presence, provide the reassurance of 
normality to those who will have been severely 
disturbed by involvement in a horrific experience. 

Triage should be undertaken by an experienced 
clinician of sufficient seniority to be able to shoulder 
criticism of any mistakes he might make. The triage 
area should be close to the entrance to the accident 
department and should be large enough to hold a few 
stretcher cases and the walking cases whilst the 
consultant makes his rapid assessment of their condi- 
tion. All patients should pass through the triage area, 
and because of this it is necessary to ensure in a major 
accident situation that only one public entrance to the 
accident department is open. In really major disasters, 
where very large numbers of patients are injured and 
resources are limited, triage may include the necessity 
for deciding which patients, though still alive, do not 
warrant treatment because the severity of their injuries 
is such that they are unlikely to survive. 

The consultant undertaking triage should also 
watch carefully for signs that the hospital’s resources 
are being overwhelmed, indicating to the police in such 
circumstances that patients should be conveyed from 
the disaster site to other hospitals. 
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Fig. 1. Suggested plan for managing the admission of the victims of a major disaster. 


Management of the seriously injured after resuscitation 
The aim of the staff in the resuscitation area should be 
to clear patients from the area as soon as possible after 
they have been resuscitated in order to be ready for 
further admissions. In some hospitals, such as the 
Royal Victoria Hospital in Belfast, there is an admis- 
sion ward adjacent to the accident department to 
which patients can be admitted without disrupting the 
working of the rest of the hospital. In most hospitals, 
however, special arrangements will have to be made 
for admitting the injured. Experience has shown the 
value of clearing a ward on the ground floor for this 
purpose and admitting to it all patients irrespective of 
their age, sex or injuries. Although this involves 
disruption of hospital routine, administrative nursing 
staff and porters can usually rapidly clear such a ward, 
distributing the patients to vacant beds throughout the 
hospital or sending them home. I believe this measure 
is the single most important factor in the successful 
management of the severely injured patients. Patients 
are not separated from their relatives, and all the staff 
know exactly where the injured are. 

Management of the admission ward is also crucially 
important. One consultant surgeon should be in charge 
of the ward and the operating theatres. One way of 
managing the problem is to allocate to each patient a 
team of a junior surgeon and anaesthetist who will 
carry out a detailed assessment of the injured person, 
reporting back to the consultant in charge on the 
situation as they see it. The surgeon in charge can then, 
in consultation with his colleagues, pronounce on the 
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treatment priorities and ensure an orderly flow of ca 
to and from the operating theatres, the patients be 
taken to theatre and dealt with by the team tha 
assessed them. From the operating theatres patie 
can be returned to the admission wards or transfer 
to special units, such as intensive care units, ophthal 
wards, etc. 

Common sense dictates that occasionally patie 
may need to bypass these arrangements, e.g. in ca 
where torrential intra-abdominal bleeding dema: 
urgent laparotomy, but such instances will be rare - 


Management of the minor treatment area’ : 
By and large most patients in this area require litt 
treatment, toilet and suture of lacerations being th 
most important task. Such treatment can be carr 
out by any medical practitioner who has served a: 
house surgeon. However, consultant supervision is sti 
necessary in this area to detect the occasional injut 
that, though classified as minor, is of greater signif 
cance. The consultant can also supervise such matter 
as tetanus prophylaxis and can relieve pressure on th 
X-ray department by indicating which radiologic: 
investigations, though necessary, can be left until. 
later date. : 





The role of consultants DR 
At first consultants should assume a primarily admini- - 
strative and supervisory role, for many of the task 
mentioned above require experience and judgemen 
andcarry a considerable responsibility. In the operating 


















Miles Irving 


theatres the temptation to get involved early on should 
be resisted. It is better for the consultants to supervise 
three or four junior surgeons, reminding them of easily 
forgotten principles, such as the importance of delayed 
primary suture. By adopting a supervisory role they 
can be readily available when exploration of an 
apparently straightforward lesion reveals a problem 
that requires the consultants’ skill and experience. 


Mobile teams 

In the past great emphasis was laid upon the impor- 
tance of the mobile surgical teams. Whilst there is 
little doubt that a medical practitioner should be 
present at the scene of the disaster, he should be an 
administrator rather than a clinician. Highly trained 
casualty, surgical and anaesthetic staff function best 
doing their usual tasks in their usual surroundings. 
Sending them out is in most circumstances a waste of 
valuable resources and an embarrassment to the 
police and ambulance personnel, who feel inhibited 
by their presence. Mobile teams should only go to the 
disaster site if requested. Such requests should normally 
be for assistance with the management of patients who 
are trapped and injured and who need analgesia and 
resuscitation. Operative surgery should only rarely be 
carried out in such situations. 


Discussion 

In a short paper it is impossible to cover all eventualities 
and how to deal with them, but the principles of triage 
and admission of all patients to one ward, associated 
with a voluntarily accepted command structure, 
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would appear to be basic to the successful management 
of all major disasters. 

Although rigidly laid plans will be doomed to 
failure because of the almost inevitable breakdown of 
communications that occurs in these situations, it does 
not mean that preparation is valueless. Prepared large 
placards that can be hung on pre-inserted hooks are of 
value in indicating particular areas, e.g. 'Minor 
Treatment Area’, ‘Relatives Waiting Room’ and 
‘Press’ are examples of the many assembly areas that 
can be usefully indicated in such situations. Similarly, 
the question of which documentation system should be 
used in the event of a major accident can be decided in 
advance. 

Involvement in the management of a major accident 
is a trying and depressing experience. Skilful handling 
of the situation in the admitting hospital will reduce 
morbidity and mortality and relieve a great deal of 
distress, and as such, brings its own reward to those 
handling the situation. 
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Blast injuries of the lungs 
DENNIS L. COPPEL* 


SUMMARY 

Up until 1968 Northern Ireland was a relatively peaceful 
community. The outbreak of civil disturbance has 
resulted in many patients being admitted to hospital 
with severe injuries from bullets and bomb explosions. 
Initial resuscitation must not be unduly delayed to be 
effective and should be carried out by experienced 
personnel, Respiratory failure from bomb explosions is 
rare and invariably fatal. The mechanism is discussed 
and is thought to be due to direct compression. 


APPROXIMATELY 200 people have been killed in 
Northern Ireland each year since 1971 from bomb 
explosions and bullets, apart from 1972 when over 400 
died. This is in direct contrast to 1968 when there were 
only 5 deaths of a violent nature unconnected with the 
civil disturbances. Northern Ireland was then a peaceful 
community. In 1972 over 5000 were injured, and this is 
in keeping with 1500 bomb explosions for that year. 
The total number killed from 1970 to the end of 1975 


was 1390 and 15 665 were injured. The total number of 


recorded bomb explosions for the period was 4733. 

How does the anaesthetist fit into all this death and 
destruction ? 

The Respiratory Intensive Care Unit at the Royal 
Victoria Hospital, Belfast, is situated in close proxim- 
ity to the resuscitation area of the Accident and 
Emergency Centre. This enables the anaesthetist on 
duty in the unit to provide assistance within 30 seconds 
of a call being received of the admission of severely 
injured patients. 

The anaesthetist's principal role is to make sure that 
the patient has a clear unobstructed airway, to 
administer oxygen and if necessary to intubate the 
trachea. Often, he proves to be the most experienced 
person present and he can assume overall responsi- 
bility, organizing and directing so as to ensure that the 
correct priorities and procedures are carried out 
(Table I). 

Severe head injuries usually only require a brief 
neurological examination before a tracheal tube is 
inserted and hyperventilation therapy undertaken. 
This not only ensures a clear airway but may reduce 
intracranial pressure and haemorrhage and avoid 
hypoxia and hypercarbia. Fringe benefits include the 
prevention of convulsions, shivering and aspiration 
pneumonitis (Crockard et al., 1973). 

The next role is probably the more traditional one 
of looking after the patient in the operating room. The 
anaesthetist who has assisted in the initial resuscitation 
remains with the patient during transport and surgery. 
This provides useful continuity. 

Anaesthetists also help to look after patients in the 
Respiratory Intensive Care Unit, and it is here that the 
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Table I; ESSENTIAL STEPS IN THE INITIAL CARE 
OF THE SEVERELY INJURED PATIENT 
1. Secure airway 
O, mask; endotracheal intubation 
2. Venous line 
Fluid; blood; drugs 
3. Stomach tube 
Air; fluid 
4. Catheter in bladder 
Output; blood 
. CVP line 
. Arterial line 
Blood gases, blood pressure 
. Chest X-ray 
. Chest drains (if necessary) 
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Table If: SITE OF INJURIES FROM BULLETS AND 
BOMB EXPLOSIONS 
Cause of injury 


Site of injury Gunshot 
Head 67 
Face/jaw/neck 17 
Chest 41 
Abdomen 13 
Chest and abdomen 20 
Multiple 33 

Total 191 


Table III: MORTALITY IN RELATION TO SITE OF - 
INJURY | E 


Died - ve 

Site of injury Discharged No. % Total. 
Head 42 44 44 
Face/jaw/neck 15 5.5 25 
Chest 36 8 18 
Abdomen 6 9 — 67 
Chest and abdomen 14 7 33 
Multiple 50 23 #34 

Total 163 96 -. 2 





battle for survival often takes place. Altogether 
patients have been admitted to the unit since Janu 
1971 as a result of civil violence. This is approximat 
10 per cent of the total number of patients admitted 
the hospital. Of these, 191 patients (74 per cent) | 
bullet injuries and 68 patients (26 per cent) inju 
from bomb explosions, The site of injury and ca 
are depicted in Table II and the mortality in Table 
The largest single group of patients had head inju 
and they were admitted because of our hyperventilat 
policy. The mortality at 51 per cent is depressin 
high, but this is not surprising since many hà 
irreversible brain damage from a very early sta 
These patients were accepted for admission becau: 
death on a trolley in the resuscitation area is not oni 








* Respiratory Intensive Care Unit, Royal Victoria Hospit : 
Belfast. i 











Dennis L. Coppel 





Fig. 1. Chest X-ray of a patient following a bomb 
explosion showing bilateral pneumothoraces and 
subcutaneous emphysema. 





Fig. 2. Post-mortem appearance of the lungs of a patient 
following a bomb explosion. The lungs are heavy, 
haemorrhagic and oedematous. 


undignified but puts an unnecessary and additional 
strain on already distressed relatives. However, one 
must bear in mind the effect this has on the morale of 
all the staff of the intensive care unit. 

Admission for only 15 patients with abdominal 
injuries was requested, the criteria being refractory 
septic shock, irreversible haemorrhage and renal 
failure. The high mortality (67 per cent) suggests that 
perhaps referral was unduly delayed. 

Five hundred and sixty-nine patients were admitted 
to the Royal Victoria Hospital following bomb 
explosions. Of these, 68 were transferred to the 
Respiratory Intensive Care Unit. Fifteen developed 
respiratory failure, but in only 5 could the diagnosis 
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Fig. 3. Post-mortem appearance of the lungs of a patient 
following a bomb explosion. The lungs show rib markings 
from direct compression. 


of blast injuries of the lung be confidently made. Four 
patients had definite fat embolism syndrome, one an 
aspiration pneumonia, one iatrogenic fluid overload 
and 4 were classified as of mixed pathology. The latter 
group developed late respiratory failure (after 24-48 
hours), and it was uncertain how much was due to 
the blast effect and how much to post-traumatic 
pulmonary insufficiency. 

Blast injuries of the lungs are, therefore, surprisingly 
uncommon when it is remembered that the force of an 
explosion is sufficient to cause limbs to be amputated. 
Lung damage can arise from the primary blast effect, 
or from the patient being hit directly in the chest by 
missiles energized by the blast (secondary effect) and 
also from the patient being thrown against a solid 
object by the force of the explosion (tertiary effect). 
The secondary and tertiary effects are easy to under- 
stand but the primary effect is far from clear. 

Blast injuries of the lungs were first described by 
Haldane (1938) (cited by Zuckerman, 1940), 
Kretzschmar (1940) and Shirlaw (1940), following the 
Spanish Civil War. During the First World War 
soldiers were found dead in the fields following bomb 
explosions with blood oozing from the nose and 
mouth. Logan (1939), Lockwood (1940) and 
Thompson (1940) were particularly impressed by 
the absence of external injuries and at post-mortem 
they described traumatic haemorrhage of the lungs. 
Blast injuries of the lungs were also reported by Dean 
et al. (1940) and O'Reilly and Gloyne (1941) following 
the London bombing of the Second World War and 
after the Texas City disaster (Ruskin et al., 1948). 

Three theories were put forward to explain the 
primary blast effect. 

1. The positive pressure released by a bomb explo- 
sion may be several times greater than atmospheric 
pressure and lasts for 0:006 second for a 70-lb charge. 
This pressure could be transmitted directly down 
through the tracheobronchial tree into the lungs, 
causing rupture of the alveoli and capillaries with 
resulting pneumothoraces and haemorrhage. 

2. The negative phase which follows the positive 
wave front lasts for a longer time (0-03 second for a 





similar size charge), but the pressure is always less than 
15 Ib/in?, and this may also cause rupture of the alveoli 
and capillaries. 

3. Direct compression of the chest wall with the 
jungs being damaged between the inward moving 
chest wall, the vertebral column and the upward thrust 
of the diaphragm. 

The latter theory was first confirmed by Hooker in 
1924 following experimental work with cats, dogs, 
rabbits and frogs (cited by Zuckerman, 1940). 

The British Ministry of Home Security and the 
French Government sponsored experiments in 1939 
to see if steel shelters offered any protection against 
the primary blast effect of explosives. Again using 
animals, they showed that those in front of the shelter 
all died from lung damage following an explosion but 
those behind survived apparently unharmed. 

Zuckerman (1940) conducted more sophisticated 
animal experiments and confirmed that direct com- 
pression was the most likely explanation. He also 
showed that the larger the animal, the less severe was 
the damage. 

Benzinger (1950) protected his animals with a 
plaster jacket encompassing the thorax and abdomen. 
The animals did not develop lung changes even when 
the tracheobronchial tree was exposed to the blast via 
a tracheostomy. 

Patients with primary blast injuries of the lungs 
present with dyspnoea of sudden onset and haemo- 
ptysis. They may be cyanosed with moist crepitations 
in both lung fields. Chest X-ray may reveal pneumo- 
thoraces (Fig. 1) or bilateral intrapulmonary haemor- 
rhage and oedema. External injuries may be 
extensive or relatively superficial. Respiratory failure 
can also develop after a few days and could be due to a 
combination of blast effect, fat embolism syndrome, 
fluid overload or aspiration pneumonia. 

Treatment consists of intermittent pressure venti- 
lation, often with a positive end expiratory pressure, 
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high concentrations of inspired oxygen, steroids 
diuretics. Although initially the patient improves f 
deterioration invariably occurs. | 

The lungs at post-mortem are like liver i in appear 
and are heavy, haemorrhagic and oedematous (Fig 
Rib markings can often be seen corresponding to 
direct compression effect on the lung surface (Fig 
Lacerations if present are found along these marki 
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Limb and abdominal injuries: principles of treatment 


G. W. JOHNSTON AND T. L. KENNEDY* 


SUMMARY 

In the period reviewed, the Royal Victoria Hospital 
received over 7000 casualties, representing approxi- 
mately half of the civil disturbance injuries for the 
province. Primary resuscitation did not differ from that 
of road traffic accidents, but the surgical management 
did. Extensive débridement was essential, followed by 
delayed primary suture some days later. Two hundred 
and nine penetrating abdominal wounds were reviewed, 
and the necessity of exploring the abdomen in all such 
injuries is emphasized. 


SINCE 1969 Northern Ireland has been the site of 
serious civil disturbances resulting in large numbers of 
casualties. During the period August 1969 to December 
1975, 7034 casualties have been treated at the Royal 
Victoria Hospital, Belfast (Table I); this figure repre- 
sents approximately half the casualties for the whole 
province. More than one-third of all the injuries were 
due to gunshot wounds. 


Table I: CIVIL DISTURBANCE VICTIMS TREATED 
AT ROYAL VICTORIA HOSPITAL, AUGUST 1969 
TO DECEMBER 1975 


Year 

1969 1970 197] 1972 1973 1974 1975 Total 
Outpatients: 

318 284 747 1644 494 463 480 4430 
Inpatients: 

52 $3 359 864 400 425 421 2604 
—. Total: 

370 367 1106 2508 894 888 901 7034 


The Royal Victoria Hospital is the main accident 
reception hospital for the Belfast area, and is situated 
within the most troubled area of the city. As a result, 
casualties usually arrive at hospital within a very short 
time of wounding. Many catastrophically injured 
patients reach hospital alive, when in other war 
situations they would almost certainly have died in 
transit. 

Following a major incident the simultaneous arrival 
of large numbers of patients necessitates the presence 
of a senior doctor in the casualty department for 
the effective sorting and categorizing of the injured. 
The most seriously injured patients go straight to the 
resuscitation room, where the help of an anaesthetic 
colleague is invaluable. Primary resuscitation is 
basically the same as for major road traffic accidents, 
with attention to the maintenance of an adequate 
airway and urgent restoration of blood volume, 
monitored, where indicated, by a central venous 
pressure line. Priorities for the operating theatre 
should be decided by a senior member of the surgical 
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staff. Often it is necessary to dispense with the help of 
radiology, as delay in the X-ray department, particu- 
larly in a patient with major vessel injury, can be fatal. 
The operative management of civil violence casualties 
ciffers from that of road traffic accidents, as there is 
much more wound contamination in bomb blast 
injuries, and much more severe tissue damage in high 
velocity bullet wounds. 

Limb injuries 

High velocity wounds 

As the character of rioting changed, so the type of 
injury has altered, the most significant change 
resulting from the appearance of high velocity bullets 
in 1972. These wounds are associated with gross tissue 
destruction as a result of the pulsating cavity produced 
by the initial positive wave followed by the negative 
wave. Although all missile tracts are contaminated to 
some extent, those of high velocity wounds are grossly 
contaminated as the negative pressure sucks in bac- 
teria, clothing and debris (Owen-Smith, 1976). These 
patients require wide exploration of the wounds, with 
excision of dead muscle and often fasciotomy. Wounds 
are left open for delayed primary suture or grafting 
some 5-6 days later. Primary closure invites the risk of 
gas gangrene, and we have seen a few such cases 
following inadequate exploration and injudicious 
closure, although these patients had been given wide 
spectrum antibiotics; wounds in the area of the but- 
tocks and upper thigh are particularly vulnerable. 
Surprisingly, there has been no case of tetanus 
resulting from civil disturbance injuries in the province. 


Low velocity wounds 

"Knee-capping' has been one of the favourite punish- 
ments meted out by para-military kangaroo courts. 
These injuries may be inflicted from the back or side 
of the knee, and usually do not involve the joint or 
patella. They are often delivered by hand guns with low 
muzzle velocity and do not require the wide excision 
mentioned above. If nerves and blood vessels are intact, 
excision of the wound edges and use of the 'pull- 
through' technique using gauze soaked in Savlon or 
hydrogen peroxide is sufficient débridement. The 
wounds, however, must always be left open for delayed 
primary suturing 5 or 6 days later. There is never any 
place for primary suture even in these low velocity 
wounds. 


Bone and joint injuries 
The principles do not differ significantly from those of 
normal orthopaedic practice. Careful débridement is 
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essential; small isolated pieces of bone must be 
removed and the wounds left open for delayed primary 
suture, The civil unrest has approximately doubled the 
number of major fractures requiring treatment at this 
hospital. To handle this workload the quadrilateral 
ischial-bearing long leg plaster has been used for 
fractures of the femur, and the patellar tendon-bearing 


short leg walking plaster for fractures of the tibia ` 


(Livingston and Wilson, 1975). This has permitted 
much earlier hospital discharge. 


Major vessel injury 

The urgent priority with major blood vessel damage is 
control of haemorrhage. It is most important not to 
inflict further damage on vessels by the careless use of 
forceps; arterial clamps and tapes should be used for 
initial control. Simple end-to-end anastomosis is 
rarely possible or advisable, and grafting with auto- 
genous vein taken from the uninjured leg is always 
preferable. It is important to preserve major veins on 
the damaged side, and where injured, they should be 
repaired rather than ligated. Following repair it is 
essential to cover the vessels with adjacent muscle, 
though the skin is left open. 


Bomb blast injuries 

In bomb blasts the majority of injuries are peripheral, 
leg wounds accounting for more than one-third of the 
casualties. Damage usually results from propelled 
debris or falling masonry. In the initial examination, 
gross soiling makes it difficult to differentiate between 
superficial tattooing of the skin and deeper, more 
serious, penetrating wounds. It is helpful to carry out 
primary toilet of the area using a scrubbing brush and 
large bowl of Savlon prior to the usual skin prepara- 
tion and towelling. With gross limb injuries the first 
priority is to control bleeding. This is followed by care- 
ful débridement, excising all dead and doubtful tissue. 
Where amputation is indicated the bone is divided at 
the appropriate level, and it is probably wise to shape 
the skin flaps at this primary operation. However, on 
no account should the wounds be closed, though 
approximation of the flaps with a few loose sutures is 
permissible. Since 1969 the major amputation rate for 
trauma at the Royal Victoria Hospital has more than 
doubled, chiefly as a result of bomb injuries (Armi- 
stead, 1976). 


Abdominal wounds 

The majority of 209 penetrating abdominal wounds 
studied were due to bullets (Fig. 1). From experience in 
Belfast, we defend the statement that 'all penetrating 
wounds of the abdomen must be explored’ (Boyd, 
1975; Kennedy and Johnston, 1975). It is true that we 
have to report a negative laparotomy rate of 14 per cent, 
but we agree with Melsom et al. (1975) that explora- 
tion is safer than delayed treatment. Nance et al. (1974) 
made a case for observation in selected cases of pene- 
trating abdominal wounds, and while this is a useful 
procedure in stab wounds where less than 50 per cent 
of patients sustain an intraperitoneal injury, it has no 
place in the management of gunshot wounds. Similarly, 





Fig. 1. Distribution of organ injuries in 209 patients with 
penetrating abdominal wounds. 












the volume of casualties often leaves little time f 
refinements of diagnosis such as peritoneal lavage, d; 
injection methods, angiography, ultrasound or isoto] 
studies. It is worth noting that free intraperitone 
blood does not abolish bowel sounds, and even wh 
a viscus is perforated, 30 per cent of patients still have - 
audible bowel sounds on admission. ~ 
Having decided to explore the abdomen, the ne 
problem is that of the incision. In most cases a lo 
midline approach gives rapid access and adequa 
exposure. Since the commonest cause of death 
penetrating abdominal wounds is haemorrhage, the- 
first priority must be the control of major bleeding. - 
Relief of abdominal tamponade, first by anaesthetic > 
agents and then by the actual laparotomy, can 
followed by torrential haemorrhage. In this situatio 
adequate vision of the large vessels is best obtained 
rapid delivery of the bowel on to the abdominal w: 
This allows evacuation of large clots and access for- 
diagnosis by palpation and visualization. Rupture | 
the mesentery of the small bowel is the common: 
source of bleeding, and is usually easily controlled. 
contrast, survival following aortic injury is rare, à 
one can expect 50 per cent of patients with inferi 
vena caval injuries to die (Walt and Wilson, 19755. 
We have had no long term survival with aortic rupture, ` 
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although 5 patients did live long enough to reach 
hospital and be passed to the operating theatre. In the 
more usual war situations these patients would 
probably have died in transit. Where the vena cava is 
identified as the source of bleeding, blind application 
of forceps in panic may inflict more serious tears. 
Direct pressure, careful application of vascular clamps 
and simple ligation or suturing can produce rewarding 
results. Where the vena cava has been ligated, patients 
have not, in general, developed lower limb oedema. Of 
the 11 patients with laceration of the inferior vena cava, 
6 have survived. Though trans-pelvic bullet wounds 
may be associated with injury to the bladder or rectum, 
it is the bleeding from internal iliac and gluteal vessels 
which is particularly troublesome to control. There 
should be no hesitation in doubly ligating the internal 
iliac artery or vein early in the search for the source of 
pelvic bleeding. 

The other main source of intraperitoneal bleeding 
is the liver. With low velocity wounds, haemorrhage 
has often stopped by the time the abdomen is opened, 
leaving a neat track and little surrounding tissue 
damage. These wounds simply require drainage. With 
high velocity wounds, one or both lobes of the liver 
may be shattered. Deep sutures, piece-meal removal 
and partial lobectomy are the methods we have most 
frequently used. In these critically injured, unstable 
patients it is probably unwise for the inexperienced 
surgeon to attempt emergency hepatic lobectomy— 
often lesser measures suffice (Walt and Wilson, 1975). 
Where persistent bleeding suggests hepatic vein tear, 
splitting of the lower half of the sternum is said to give 
the best access, although the mortality from this injury 
remains high (Miller, 1972). There is little place for 
gauze packing. Drainage of the subphrenic and 
subhepatic spaces is obligatory, but the place of T tube 
drainage of the biliary tree is debatable; Lucas and 
Walt (1972), in a randomized trial, demonstrated a 
higher morbidity in patients with T tube drainage. Of 
48 patients with liver injury, 11 died, but of course 
many of these patients had multiple injuries, and we 
have found the combination of major hepatic trauma 
and colonic perforation particularly serious. 

Once bleeding has been controlled, an orderly 
examination of the abdomen is mandatory—‘a 
systematic intra-peritoneal visceral operative inven- 
tory' (Eiseman and Norton, 1975). Perforation of a 
hollow viscus occurs in well over half the patients, 
although in isolation it is rarely fatal. Ninety-seven 
patients had injuries of the colon or rectum, and in 
about half of these the damage was considered to be 
minor enough to allow simple closure and drainage 
of the adjacent peritoneal cavity. The remainder of the 
patients were treated by either resection or suture 
combined with proximal colostomy. Reviewing the 
results, we would now advise simple closure and local 
drainage for minor wounds of the right colon; more 
severe damage requires right colectomy. In the left 
colon and rectum, colostomy should probably be 
performed in all cases; simple suture or resection with- 
out proximal decompression leads to a high rate of 
intraperitoneal sepsis (Stevenson and Wilson, 1975). 
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In the 77 patients with small bowel injuries, simple 
closure of the holes was usually sufficient, but where 
there were multiple holes in close proximity, or a large 
mesenteric tear causing impairment of the blood 
supply, resection. of a small length of bowel was 
performed. Where there is only one obvious opening 
in the small bowel, it is advisable to inspect the 


mesenteric border very carefully as perforations in 


this area are easily missed. 

Wounds in the stomach are common, and occurred 
in about a quarter of our patients. These wounds 
invariably heal well following simple suture and 
nasogastric aspiration. Retroperitoneal wounds, how- 
ever, are particularly treacherous, and perforation of 
the duodenum, rupture of the pancreas and retro- 
peritoneal injuries of the colon or rectum can easily be 
overlooked. Perhaps the most important thing is to 
have a high level of suspicion when retroperitoneal 
bruising is noted. A haematoma on the posterior 
abdominal wall may conceal a large vessel injury, and 
we know of one patient where such a haematoma was 
not explored and the patient was subsequently found 
to have lacerations of both the vena cava and the 
common iliac artery. Perirenal haematomas are 
perhaps best left undisturbed. 

Mortality in patients with penetrating abdominal 
wounds is usually due to haemorrhage or sepsis, and 
is uncommon unless there are multiple injuries. 
Where four or more structures are injured, one can 
expect to lose over 40 per cent of the patients (Nance 
et al., 1974). Our 15 per cent mortality for penetrating 
abdominal wounds may seem high, but includes many 
patients who would not normally have reached hospital 
alive, 

This paper has dealt primarily with the problems of 
limb and abdominal injuries, but if these are viewed in 
isolation the clinician will sooner or later miss the 
insidious onset during anaesthesia of other serious 
developments such as a tension pneumothorax. 
Paramount in the management of these patients with 
major injuries is early vigorous resuscitation, continued 
vigilance during surgery and adequate postoperative 
intensive care. 

During the past 6 or 7 years the younger surgeons in 
Northern Ireland have had to rediscover many of the 
lessons previously learned by their senior colleagues 
when in the armed forces. Georg Wilhelm Hegel’s 
famous quotation sums it up: ‘What experience and 
history teach us is this—that people and governments 
never have learned anything from history, or acted on 
principles deduced from it.’ We hope that the axioms 
in the management of bomb and bullet injuries may 
not have to be learned yet again. 
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Effects of haemorrhage upon surgical operations 


F. P. MCGINN* 


SUMMARY 

The complications of emergency surgery for acute upper 
gastro-intestinal haemorrhage in 95 patients were 
compared with those of surgery for non-bleeding benign 
peptic ulceration in 380 patients. There was a signifi- 
cantly higher number of senior surgeons performing 
emergency surgery for haemorrhage. There was a 
significantly higher mortality (10-5 per cent), wound 
dehiscence rate (12-6 per cent) and wound complication 
rate with re-bleeding (33-7 per cent) in the post-haemor- 
rhage patients compared with the non-bleeding group 
(1:3, 1:8 and 11-6 per cent respectively). There was no 
significant difference in the incidence of chest infection 
in the two groups. Mortality and morbidity after 
haemorrhage were correlated directly with the amount 
of blood transfused before surgery. 

Rats were used to study the effect of the removal of 
13 per cent of the blood volume, and its restoration after 
varying time intervals, upon subsequent wound healing. 
Abdominal wounds were tested at 7 days for breaking 
and bursting strength. There was no difference between 
the wound strength of the control animals and animals 
which had been bled for 4 minutes before wounding. A 
significant reduction of wound strength occurred in 
animals which had been bled for 30-60 minutes before 
wounding. 

Prolonged blood loss was associated with deficient 
wound healing even if blood loss was restored before 
the wounds were made. Stored blood may be deficient 
in a factor which is necessary for normal wound 
healing. 


MOST surgical procedures are associated with some 
degree of blood loss, but it is difficult to assess how 
important pre- or peroperative haemorrhage is in 
relation to mortality and postoperative complications, 
particularly as any significant blood loss is usually 
replaced by blood transfusion. A clinical and experi- 
mental study of the problem is reported. 

It is well established that there is a mortality of 
10-17 per cent for emergency surgery in the manage- 
ment of upper gastro-intestinal haemorrhage (Ward- 
McQuade et al., 1960; Tanner, 1964; Cocks et al., 
1972; Johnston et al., 1973). Elective surgery for benign 
peptic ulceration, however, is associated with a 
mortality of 0-4-4 per cent (Crile, 1952; Feggeter and 
Pringle, 1963; McKeown, 1972). The difference is 


742 


generally attributed to the effect of haemorrhagic 
shock; the fact that surgery is sometimes hurried, 
performed in conditions which might be less than 
optimal and often by a junior surgeon; and the gener- 
ally increased age and debility of patients with bleeding. 
It is, however, difficult to understand the figures if 
patients are given adequate blood replacement before 
surgery and if the operations are performed by equally 
skilled surgeons. 

A clinical suspicion that wound healing was often 
impaired in patients undergoing emergency surgery 
for haemorrhage led to the following study. 

In addition to a clinical study it was decided to 
investigate the effects of haemorrhage upon wound 
healing in an animal model. It has been shown that 
anaemia (Sandblom, 1944; Bains et al, 1966) and 
hypovolaemia (Zederfeldt, 1957) have a deleterious 
effect upon wound healing, so that it was decided that 
any blood loss should be replaced before wounds were 
made. No previous work which studied the effect of 
transient blood loss upon subsequent wound healing 
has been found in the literature. 


Methods 


i. Clinical study 

The case records of all the patients undergoing 
elective and emergency surgery for benign peptic 
ulceration at the Royal South Hants Hospital over the 
4-year period from July 1970 to June 1974 were studied. 
The first half of the survey was retrospective, and the 
second was prospective. The age and sex of each 
patient were recorded, and in addition the total 
number of units of blood transfused to the patients 
with haemorrhage up to the end of the operation was 
noted. All the operations were performed by a member 
of two surgical teams, each of which shared the 
responsibility of emergency surgery. Surgeons were 
classed according to seniority: consultant, senior 
registrar/lecturer and registrar. Operations were 
classified into: conservative, including vagotomy with 
drainage, highly selective vagotomy and simple 
closure of perforation, and partial gastrectomy, 
including Polya, Billroth I and vagotomy with 
antrectomy procedures. 
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Complications were recorded from the patients’ 
notes. Wound dehiscence details were obtained from 
both the operating books and patients’ notes, so 
providing a double check that none was missed. 


2. Animal experiments 

Adult albino Wistar rats weighing 200-500 g were 
anaesthetized using intraperitoneal pentobarbitone- 
sodium, 36mg/kg body weight. The skin of the 
abdomen and neck of each animal was shaved and 
prepared with chlorhexidine solution. A transverse 
incision was made in the neck through which the left 
common carotid artery was exposed and cannulated 
with a fine polyethylene catheter. Each animal was 
injected with 1 ml normal saline containing 100 u. 
heparin through the cannula. Blood, 10 ml/kg body 
weight, was removed from the experimental animals 
into a sterile reservoir over a period of 1 minute. The 
removed blood was replaced either at 4 minutes or 
between 30 and 60 minutes. Arterial blood pressure 
records were obtained by a transducer and direct 
writing recorder. Control rats were cannulated and 
were given the heparinized saline but had no blood 
removed and replaced. 

The carotid artery cannula was removed from all the 
animals and an abdominal wound was then made. In 
each rat a midline incision 5 cm long was made; in 
one group of rats the wound was made through the 
skin only, and in a second group the wound was made 
through the full thickness of the abdominal wall. All 
the wounds were closed immediately using a single 
layer of interrupted 2/0 silk sutures placed at 0-5-cm 
intervals. The wounds were dressed by a plastic 
spray and the rats were allowed to recover. 

Seven days later the animals were sacrificed. The 
abdominal skin wounds were tested for breaking 
strength by excising similar dumbbell-shaped portions 
of the wound and distracting the wound portions at a 
constant rate. Full thickness wounds were tested for 
bursting strength by steadily increasing the pressure 
of an intraperitoneal balloon until wound dehiscence 
occurred. Blood was removed from the animals at the 
time of sacrifice for estimations of haemoglobin, 
haematocrit, white cell count, plasma protein and 
ascorbic acid levels. 


Results 


1. Clinical study 
There were 380 operations performed for benign 
peptic ulceration and complications, other than 
haemorrhage, during the review period (Table I). 
The age range of the patients was 21-84 years (mean 
53:3), with a male : female sex ratio of 3:8 : 1. Three 
hundred and ten operations were elective and 64 were 
emergencies for perforation. Conservative surgery was 
performed on 324 (85-3 per cent) and gastrectomy on 
56 (14-7 per cent) Surgeons who performed the 
operations were of consultant status in 199 (52-4 per 
cent), senior registrar status in 102 (26:8 per cent) and 
registrar in 79 instances (20-8 per cent) (Table 11). 
Over the same period 95 emergency surgical pro- 
cedures were done for acute upper gastro-intestinal 
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Table I: OPERATIVE PROCEDURES FOR BENIGN 
PEPTIC ULCERATION, 1970-4 a 
Bleedi ag 





Operation Non-bleeding 
Conservative 324 E 
Partial gastrectomy 56 22 5 
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Total 380 OoOO 


Table H: SURGEONS PERFORMING PEPTIC ULCER : 
OPERATIONS, 1970-4 RN 


Status of surgeon Non-bleeding Bleeding 








Consultant 199 58 a 
Senior registrar 102 30 4 
Registrar 79 | UR 

Total 380 95 —. 
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Complication No. vA No. 
Death § t3 10 
Wound sepsis 25 6:6 10 
Wound dehiscence 7 1-8 12 
Incisional hernia 7 18 4 
Anastomosis leak 3 0-8 4 
Re-bleeding 2 0.5 7 
Chest infection 38 10-0 7 


haemorrhage. The ages of these patients range 
from 16 to 86 (mean 61-1), with a male : fem 
ratio of 3-3: 1, There was no statistical significance 
between the sex ratio incidence in the two groups, | 
the age difference was significant (t = 4:36, P< 0-00 
There were 73 (76:8 per cent) conservative procedu 
and 22 (23-2 per cent) were partial gastrectom 
There was no significant difference between the prop 
tions of conservative and resectional procedures 
non-bleeding and bleeding patients (y? = 55 
0-1» P2005). Surgeons performing emergency p 
cedures for haemorrhage were of consultant status 
58 (61:0 per cent), senior registrar status in 30 (31:6: 
cent) and registrar status in 7 instances (7-4 per ce: 
The proportion of bleeding ulcers operated upon 
consultants and senior registrars was significar 
higher than that in elective cases (y? = 17-7, P< 0 
The complications of peptic ulcer surgery are lis 
in Table III. There were 5 operative deaths in the 
operations performed for non-bleeding peptic ulce 
tion (1-3 per cent). All these deaths occurred à 
emergency surgery for perforation in patients betw 
53 and 83 years (mean 76:6 years). Pulmonary emi 
occurred in 2, coronary thrombosis in 2 and se 
caemia after a pelvic abscess in 1. There were 
deaths among the 95 patients operated on for bleedin 
(10-5 per cent) in patients between 33 and 86 yeats 
(mean 67:7 years). Re-bleeding was the cause in 4, 
leakage from the anastomosis or pyloroplasty occur id 
in 3, wound dehiscence in 1, dehiscence and. Te- 
bleeding in 1 and coronary thrombosis in 1. " 
Most complications were commoner in the patien 
who bled. Wound dehiscence occurred in 7 (1:8. 
cent) of the non-bleeding patients and in 12 (12:6 
cent) of the patients operated on for haemorrhage 
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Fig. 1. Rat arterial pressure following withdrawal and 
replacement of blood. Carotid artery pressure trace of a rat 
weighing 352 g. Blood, 3-4 ml, was withdrawn at the time 
indicated by the downward arrow and restored at 45 
minutes as indicated by the upward arrow, Pressure traces 
shown at rest, 5 minutes after blood loss, 40 minutes after 
blood loss and 10 minutes after blood replacement. 
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Fig. 2. Breaking strength of abdominal skin wounds in the 
experimental animals. Vertical bars represent the standard 
error of the mean. 


This difference is significant (y? = 20-66, P « 0-001). 
When the patients with either abnormal healing 
problems or re-bleeding are considered, there were 44 
(11-5 per cent) in the non-bleeding patients and 37 


744 












150 

Dr 
g 
I ; 
E 
t 100 
be 
Es 
UE 
i 
& 
z 

50 

Controls Bled «5 min Bled 30-60 min 
(nz: 6) (nzz4) {a= 10) 
Rat group 


Fig. 3. Wound bursting strength of abdominal laparotomy 
wounds in experimental animals. Vertical bars represent the 
standard error of the mean, 


(38-9 per cent) in the bleeding group. This difference is 
again highly significant (y? = 33:27, P« 0-001). The 
only other complication which occurred at all com- 
monly, chest infection, did not have a significantly 
different incidence in either group (y? = 1-058, 
0:7 > P > 0-5). 

In the patients undergoing surgery for haemorrhage 
the mean amount of blood transfused before the 
operation was 7-5 units. In the patients who later died 
this value was 10-7 units, while those who survived 
were given an average of 7-1 units (7 = 2:242, P < 0-05). 
Similarly, an average of 10-6 units was transfused 
before surgery to patients who subsequently had 
wound dehiscence, while only 7-0 units on average 
were given to those who did not develop wound 
dehiscence (7 = 2:69, P 0-05). The patients who had 
either re-bleeding or any of the wound complications 
had been transfused an average of 9:5 units, while 
those who developed none of these complications had 
been given an average of 6:3 units (1 = 2:93, P 0-01). 

The mean age of the patients operated on for 
haemorrhage and who subsequently developed wound 
dehiscence was 60-3 years. Patients undergoing similar 
surgery and who did not develop later wound 
dehiscence had a mean age of 61:6 years, a difference 
which was not significant (¢ = 0-225, P > 0-7). Similarly, 
there was no significant difference between the ages of 
patients who had bled and subsequently developed 
wound complications or re-bleeding (63-5 years, 
t= 1:177, P 0:2). 


2. Animal experiments 

The arterial blood pressure records of each rat from 
which blood had been taken showed an initial fall from 
a resting pressure of 100-120 mm Hg to 40-60 mm Hg. 


After 35-40 minutes it was noted that the arterial 
pressure had returned to near normal levels (Fig. 1). 

Abdominal skin wounds were made in 60 rats. There 
were 25 control animals, 17 rats from which blood was 
removed for 4 minutes before wounding and 18 from 
which blood was removed for 30-60 minutes before 
wounding. There was no significant difference in the 
weights of the animals from the three groups (P > 0:2). 
The results of the breaking strength tests of the 
abdominal skin wounds are shown in Fig. 2. There was 
no significant difference between the mean breaking 
strength of the wounds of control rats compared with 
the rats which had been bled for 4 minutes before 
wounding (¢= 0-1, P» 0-9). A significant difference 
occurred between the mean breaking strength of the 
wounds of control rats when compared with rats which 
had been bled for 30-60 minutes before wounding 
(t = 2:8, P 0:01). 

Abdominal full thickness wounds were made in 20 
rats. There were 6 control animals, 4 rats from which 
blood was removed for 4 minutes and 10 from which 
blood was removed for 60 minutes before wounding. 
There was once again no significant difference between 
the mean weights of rats from the three groups (P > 0-3). 
The results of the wound bursting strength tests are 
shown in Fig. 3. Although the numbers are small, once 
again there was no significant difference between the 
strength of the wounds of the control animals and 
those which had been bled for 4 minutes before 
wounding (f = 09, P» 0-3). There was a significant 
difference, however, between the strength of the 
wounds of the control animals compared with animals 
which were bled for 60 minutes before wounding 
(f = 3:8, P 0:01). 

There were 2 deaths in the 31 control animals, 2 in 
the 21 animals bled for 4 minutes and 1 in the 28 
animals bled for 30-60 minutes. There was no 
difference in the results of the haemoglobin, haema- 
tocrit, white cell count, plasma protein or ascorbic 
acid levels between the control animals and either of 
the bled groups of rats. 


Discussion 

The mortality of elective surgery for benign peptic 
ulceration has been below 4 per cent in most series. 
McKeown (1972) recorded 6 deaths in a personal 
series of 800 gastrectomies for duodenal ulceration 
(0-7 per cent), and there were no deaths in 375 patients 
operated on for this condition in the Leeds/York 
series (Goligher et al, 1968). The mortality of 
perforated duodenal ulceration treated by simple 
closure is between 2 and 3 per cent (Booth and 
Williams, 1971; Ching and Remine, 1971). However, 
in surgery for haemorrhage complicating peptic 
ulceration the mortality was raised to about 13 per 
cent (Cocks et al, 1972). In the present series the 
operative mortality in the non-bleeding and bleeding 
groups was 1-3 and 10-5 per cent respectively. 

Tanner (1964) has pointed out that the mortality 
from haemorrhage increases with age. Age difference 
may be a factor in the present series because although 
patients with perforated ulcer have been included in the 
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non-bleeding group, there was a significant difference- 
between the ages of the patients inthe two groups. 
It has often been said that the mortality after. 
surgery for haemorrhage is due to the inexperience of. 
the surgeon, who may be involved, perhaps late ái. 
night, in what is usually a more difficult surgical 
problem. In the present series, however, the patients 
who had bled tended to have a significantly better - 
chance of a more experienced surgeon performing the I 
operation. The difference in mortality is not likely to : 
be due to any difference in the nature of the operations, © 
because there was no significant difference between the - 
proportion of conservative as opposed to resectional i 
procedures. 
A clinical suspicion of an increased chance of patients i 
operated on for haemorrhage developing wound y 
dehiscence was confirmed. Although the numbers ate - 
low, there is a highly significant difference. Also - 
dehiscence is a complication which is not liable to be - 
missed in a follow-up review because only the patients - 
taken back to theatre for re-suturing were included - 
and details were cross-checked from operation book . 
records to patients’ notes. Less reliable, because often - 
omitted from the notes, are details of other wound - 
complications. Re-bleeding is a particular hazard, it 3 
seems, after surgery for bleeding, and there may be- 
several reasons for this, including calcium deficiency : 
inadequate suture of the original bleeding point and © 
post-transfusion thrombocytopenia. It is interesting - 
that although the mean age of the patients operated on — 
for bleeding was higher than that of the non-bleeding . 
group, there was no significant difference between the- 
ages of the patients who had bled and later developed ` 
wound and re-bleeding complications and those who : 
did not develop the complications. : 
It is known that patients with peptic ulceration have i 
low ascorbic acid levels (Cohen and Duncan, 1967; - 
Dymock et al., 1967), and it has recently been shown P 
that ascorbic acid levels in stored blood fall rapidly - 
over the first 7 days (McGinn and Hamilton, 1976). ` 
Patients with upper gastro-intestinal haemorrhag 
have been shown previously to have low leucocy 
ascorbic acid levels (Russell et al, 1968), and it 
possible that some of the increase in mortality an 
morbidity of the patients in the present series was d 
to low ascorbic acid levels. The effect of aspirin 
these patients would be to exacerbate any ascorb 
acid deficiency (Coffey and Wilson, 1975). Woun 
dehiscence, leakage from anastomoses, wound sepsis 
and bleeding tendencies are all manifestations of low - 
ascorbic acid levels (Crandon et al, 1961; Hodges et - 
al., 1969), and there was a significant increase in these ` 
complications in patients in the present series who ha 
had substantial amounts of blood transfused befo 
surgery. In contrast, there was no difference in t 
incidence of chest complications in the two groups . 
of patients—such complications are unlikely to be - 
associated with ascorbic acid levels. E 
The results of the rat experiments show that the lost 
of 10 ml/kg body weight, corresponding to about 13: . 
per cent of the circulating blood volume, had no 
deleterious effect on the healing of the wound if the ; 
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blood was replaced after 4 minutes. However, a signifi- 
cant reduction in the strength of the wound at 7 days 
occurred if the blood was removed for 30-60 minutes, 
even if the blood volume was restored before the 
wound was made. The effect was not associated with 
anaemia, hypovolaemia, lowered plasma proteins or 
low ascorbic acid levels. 

It has been shown that tissue oxygen levels fall to 
near zero levels after the loss of 15 per cent of the 
blood volume in dogs (Hunt et al., 1967), with a corre- 
sponding decrease in the rate of wound healing (Hunt, 
1970). The duration of the hypovolaemia in the present 
experimental series, however, was shorter and the 
abdominal wounds were made after the blood volume 
had been restored. l 

The observations from the present study are difficult 
to explain. Although the increased age and lowered 
ascorbic acid levels in the patients with haemorrhage 
from peptic ulceration might explain some of the 
complications found after surgery, compared with 
peptic ulcer patients without haemorrhage, such an 
explanation would not apply to the animal experiment 
results. It is possible that a wound healing hormone or 
similar substance could be in some way compromised 
by the removal from the circulation of a portion of the 
circulating blood volume and its storage for periods 
longer than 30 minutes. More work is necessary on the 
effects of haemorrhage upon wound healing, but it 
would seem reasonable that, at the present time, the 
operative mortality and morbidity associated with 
surgery for bleeding peptic ulceration might be reduced 
by earlier operative intervention. The administration 
of adequate amounts of ascorbic acid to patients 
receiving substantial amounts of stored blood before 
or during surgery would be a further precaution. 
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A new approach to the treatment of renal failure 


R. D. ROSIN* 


SUMMARY 

There is an apparent need for an alternative form of 
treatment for renal failure. This study, therefore, sought 
to determine the feasibility of dialysing across an 
isolated loop of colon and its possible application to 
augment failing renal function in chronic uraemic 
patients. 

Haemodialvsis and renal transplantation are undis- 
putedly effective in treating renal failure but have many 
drawbacks. They are unavailable in the underdeveloped 
world, extremely expensive to institute and maintain, 
and their need and expense are compounded every year 
by the discovery of new cases. 

Colonic loops were isolated in sheep and studies 
performed to find an effective solution in terms of urea 
clearance. The best solution was then used in animals in 
which acute or chronic uraemia was induced and, 
compared with controls, prolonged life significantly 
(P « 0:05). Once it had been established that urea could 
be removed across the colonic mucosa, it was used in 
patients with established isolated loops of colon. Even 
though they had normal blood levels, urea was recovered 
in the dialysate. 

Results indicate that colonic dialysis, which is simple 
and inexpensive, may have a place as an adjunctive 
therapy in the treatment of chronic renal failure. 


IN the nineteenth century Claude Bernard stated 
‘observation is a passive science, experimentation an 
active science’. The ‘passive science’ has been shown by 
many workers in this country who have observed the 
increasing number of people suffering from chronic 
renal failure and the spiralling costs of treating them. 
It is estimated that the number of people with terminal 
chronic renal failure in the United Kingdom who would 
benefit from treatment is between 1276 and 2164 per 
annum (Report, 1972). More worrying is the undis- 
closed but significant number of people suffering from 
renal failure who are refused treatment each year. 
Although maintenance haemodialysis has been 
expanded steadily over the past decade, the number of 
patients taken into the programme each year falls 
short of the number considered suitable. In the past it 
has been indicated that shortage of trained staff rather 
than direct economic constraints has held back pro- 
vision of this form of medical care in the United 
Kingdom (Hansard, 1967, 1970). Maintenance haemo- 
dialysis does, in fact, have a high and continuous cost, 
and, even if staff shortages can be overcome, analysis 
is required to examine whether the benefits from such 
therapy justify the use of the scarce resources involved. 
The Department of Health and Social Security 
(1975) estimate the running costs of maintenance 


haemodialysis to be £2 500 000 per year, or approxi- 
mately £1000 per patient per year. Buxton and West 
(1975), in a cost-benefit analysis of long term main- 
tenance haemodialysis, indicated that there was a 
large gulf between the cost of the service and the 
economic benefit. Using ‘best estimates’ from available 

data, they found the implicit social value of maintain- 
ing a patient on haemodialysis to be approximately 
£4720 per annum in hospital or £2600 at home. They 
suggested that society must look carefully at alter- 
native uses for health expenditure before extending | 
these treatment programmes indiscriminately to large 
sections of the population. Rather than deny treatment - 
a new and inexpensive form has been sought, and, to 
this end, Bernard's ‘active science — ARIE ALOE 
—has been used. 

Small intestinal loop dialysis has been used and 
proved to be simple, inexpensive and easy to per form 
by the patient at home (Clark et al., 1962). However, 
as Schloerb (1956) demonstrated, the loss of a large 
segment of small intestine, which is important for | 
absorption, proved detrimental to the patients. 
Ask-Upmark and Hageman (1948), eL et ak 
(1952), Rasanen (1963) and Pateras et al. (1964) all 
experienced difficulty in maintaining electrolyte - 
balance during enterodialysis, especially with respect 
to potassium and calcium loss. 

In contrast, the colon can be excluded without 
detriment to the patient, and it is suggested that this 
would be the ideal part of the gastro-intestinal tract to 
isolate for dialysis. With isolated colonic loop dialysis, 
the stomas are easy to manage, patients would not be 
excluded because of their age or domicile and special 
machines or nursing would be unnecessary. | 


Materials and methods 

As no work had previously been performed on iliis 
colonic loop dialysis in the treatment of renal failure, 
we designed an experiment using sheep. As an experi- 
mental animal it has a number of advantages over | 
animals of comparable size. It is docile, easily restrained — 
and anatomically extremely suitable for the formation | 
of an isolated loop of colon as the first part of its colon 
is in the form of a coil (Fig. 1). Most important, it 
tolerated colonic dialysis well, not needing any 
sedation or restraint during the procedure. 

The colonic coil was isolated in 24 sheep under 
general anaesthesia. The colon was reconstituted by an 
end-to-end anastomosis and the two ends of the loop: 
brought out each side of the midline as formal 
colostomies. After 10 days the skin sutures were 
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Fig. 1. The viscera of the sheep. 7, Spiral loop of ascending colon; s, jejunum; x, mesentery; 
3, centripetal turns; 3’, distal part of proximal loop; 4, central flexure: 5, centrifugal turns. 


removed and the colostomies intubated with self- 
retaining Foley catheters. The isolated colonic loop 
was then washed out with normal saline. In the animals 
which had loops fashioned but not used for long 
periods, Metamucil R was instilled on alternate weeks. 
This provided the isolated loop with bulk for peri- 
staltic activity and stopped mucosal atrophy, as was 
advocated by Caleel and Fetzer (1967) who used it in 
small intestinal loops in dogs. 


Animal study 
The animal experiments contained three separate 
studies: 

1. The effect of perfusing the isolated loop of colon 
with six different solutions. These solutions were 
passed through the same sheep and also in 5 others in 
random order. Each solution was perfused at a rate of 


| litre in 4 hours and they were compared by their Cy, . 


urea clearance. The C,, urea clearance is defined as the 
number of ml of blood cleared of a substance by a 
solution flowing at a perfusion rate of 10 ml/min 
through the loop (Hopcroft, 1970). 

2. Twelve sheep were subjected to bilateral nephrec- 
tomies and half of them were dialysed daily via their 
isolated colonic loop. 

3. Chronic uraemia was induced in 6 sheep by pro- 
ducing an auto-immune glomerulonephritis. This was 
carried out by injecting the sheep regularly with a 
preparation of human lung and Freund's adjuvant in 
the manner described by Steblay and Rudofsky (1968). 
Once uraemic (plasma urea of 10 mmol/l), 4 of the 
sheep were treated by isolated colonic loop dialysis 
whenever their plasma urea level rose above 15 mmol/l, 
whilst the other 2 were kept as controls. Biopsies 
were taken of the colonic loop mucosa before, during 
and at different periods after dialysis for histological 
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Table I: COMPOSITION OF SOLUTION C 


Sodium 141 mmol/l 
Calcium 3:6 mmol/l 
Magnesium 0-75 mmol/l 
Chloride 100-8 mmol/l 
Bicarbonate (as lactate) 44-6 mmol/l 


examination. Blood samples were also tested for 
auto-antibodies to the lung preparation. 


Human study 

Eight patients who had a portion of their colon 
excluded (7 for malignant disease and 1 for volvulus) 
were subjected to perfusion of the isolated segment. 
In 2 of them their plasma urea levels were artificially 
raised. Dialysis of the colonic loops was carried out 
using no more equipment than two self-retaining 
Foley catheters, an infusion set and a collecting bag. 


Results 


Choice of solution 

The hypertonic solution C (composition shown in 
Table I) was the most effective in removing urea across 
the isolated colonic mucosa under the conditions used 
(Table II). It was therefore used as the dialysing 
solution in all other parts of this study. 


Acute uraemic studies 

Six of the sheep subjected to bilateral nephrectomies 
were used as controls. All died between 7 and 10 days 
(mean of 7 days), with a plasma urea ranging between 
73 and 141-7 mmol/l (Table III). The other 6 sheep 
subjected to bilateral nephrectomies were dialysed 
daily via the isolated loop of colon from the second 
postoperative day. Dialysis was continued each day for 
8 hours, | litre of warmed solution being perfused 


Table H: C,, UREA CLEARANCES FOR THE DIFFERENT SOLUTIONS IN THE SAME 6 SHEEP 
C,, urea clearance for the different solutions 


Diff. Diff. 
Sheep No. C A from C B from C 
3 7-5 0 T8 0-91 6:59 
5 8:45 0-83 7.62 2:0 6:45 
7 7.3 16 5-7 1-43 5-87 
8 6.0 0 6-0 3.81 2:19 
9 13-8 1-43 1237 2:16 11-64 
10 10-1 2-16 7-94 5-0 $] 
Mean difference from 7-86 6-3 
solution C 
Standard error 0-98 1-25 
P < 0-001 < 0005 


Each solution is compared statistically by a paired ¢-test with solution C, 


Table HI: PLASMA UREA AND POTASSIUM LEVELS 
IN UNTREATED NEPHRECTOMIZED SHEEP 





Sheep Day of Plasma urea Potassium 
No. death (mmol/l) (mmol/l) 
Ro 24 8 141-7 7-6 
Ro 26 7 73 TS 
Ro 27 6 81-2 5-6 
Ro 31 9 104 71 
Ro 32 7 112 6:7 
Ro 33 3 85 6:8 





s.d. = L:41. Average life following nephrectomies 7 days. 


Table IV: PLASMA UREA AND POTASSIUM LEVELS 
IN NEPHRECTOMIZED SHEEP TREATED BY DAILY 
COLONIC DIALYSIS 


Sheep Day of Plasma urea Potassium 
No. death (mmol/l) (mmol/l) 
Ro il 7 91 8.1 
Ro 13 9 113 6:1 
Ro 15 19 86 6-8 
Ro 16 10 99-5 272 
Ro 18 12 105 48 
Ro 19 11 100 8.7 


sd. = 4-13. Average life following nephrectomies 11-5 days; 
P< x 0-03 compared with the controls. 


through the loop in 2 hours and yielding between 10 
and 20 mmol/l urea. The sheep lived between 7 and 19 
days, mean survival being 11-5 days, and at death the 
plasma urea ranged between 86 and 113 mmol/l urea 
(Table IV). Potassium was also recovered in the dialys- 
ate at a concentration between 3-5 and 9-5 mmol/l, but 
all other electrolytes remained unchanged. The daily 
urea excretion of between 40 and 80 mmol/l is only a 
tenth of the normal urea output. 


Chronic uraemic studies 

The 6 sheep in which auto-immune glomerulonephritis 
was induced were split into three pairs. The first pair of 
Sheep was not treated but used as controls, becoming 
uraemic after 3 months of injections, the term 
uraemia in this context being used to indicate a 
raised plasma urea level. During this time they lost 
weight although they continued to eat normally. 
They also became progressively anaemic. These 
2 sheep died 34 and 48 days respectively after 
becoming uraemic (Fig. 2). Post-mortem examination 
confirmed the cause of death to be due to renal failure. 
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annanassae 


Diff. Diff | Dif. 
D from C E from C F from C: 
2-17 5:33 1:6 5-9 5.8 165 i 
5-43 3-02 1:53 6-92 0-9 P55 5 
0-83 6-47 0 T3 3-33 397: 
3-82 2-18 2:17 3-83 4-57 1-43) 
1-8 i2 0 13-8 3-0 10-8 : 
2-58 7.52 1-04 9:1 40 — 61. 
6-08 78 $25. 

1-44 1:39 148 o 

« 0005 « 0:005 <0-025 =. 
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Fig. 2. Survival of three pairs of sheep with chronic uraemia, 

comparing control animals with no treatment (abore), those. 


treated for 90 days (centre) and those treated intermittently 
(below). P< 0-05 for the treated animals. 


The second pair of sheep became uraemic after 4 
months of injections and were dialysed intermittently 
via their colonic loops for the next 3 months. Dialysis 
yielded on average 12 mmol/l urea and the mean C 
urea clearance was 6:2 ml/min. Dialysis was disco 
tinued at the end of 3 months and the sheep died | 
and 21 days after cessation of the treatment (Fig. 3 
taken from the date of onset of uraemia they lived 112. 
and 109 days respectively which is significantly longer 
than the control pair of sheep (P « 0:05). Both sh 
lost weight and became progressively more anaemic. 
Post-mortem examination confirmed destroyed 
kidneys which histologically showed glomerulo- 
nephritis. 

The third pair of sheep once uraemic were treated by 
intermittent colonic loop dialysis each time the plasma 
urea rose over 15 mmol/l. As previously, | litre of 
warmed solution was perfused through the loop over 
2 hours and the dialysis continued for a full 8 hours. 
Both sheep lost weight but less than the control pair. 
However, they became progressively anaemic, the 
dialysis obviously not affecting this aspect of their 
renal failure. One of the sheep died at 126 davs 
the other at 151 days after the onset of uraemia (Fiz. 
which is significantly longer than for the control 
(P « 0-05). The average C,, urea clearance was 7:5 
min and the number of perfusions carried out in the 
first sheep was 16 and in the second 28 up until death. 
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Fig. 3. Plasma urea levels in sheep with chronic uraemia dialysed intermittently for 3 months. 


Both sheep died of chronic renal failure, the glomerulo- 
nephritis being proved histologically at post-mortem. 
All the sheep in this chronic uraemic study were shown 
to have auto-immune antibodies to the lung and 
Freund's adjuvant preparation in significantly high 
titres. 

The colonic mucosa after a number of perfusions 
histologically showed a decrease in mucin production 
with shedding of the epithelial lining. After resting the 
isolated loop for 2 weeks, however, further biopsies 
revealed that the mucosa had recovered. 


Human studies 

In 6 ill patients with a segment of isolated large 
intestine, perfusion was performed to ascertain its ease 
and effect on patients. All of the patients found it 
simple to intubate their colostomies with Foley 
catheters and none experienced any difficulty in setting 
up the simple procedure. One experienced fullness of 
the sigmoid loop which was painful when distended. 
In another, leakage occurred around the catheter 
because of a large colostomy, and traction had to be 
exerted on the catheter. The best urea vield was 
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Table V: UREA LEVELS IN HUMAN COLONIC 
DIALYSIS STUDIES 


Plasma urea Dialysis urea 


Patient Sex — Dialysis (mmol/l) (mmol/l) 
J. W, M i 5-0 1-0 
2 5-0 E 
3 3-0 1-0 
A. J. F I 6:2 1-8 
M. W. F ] 7.0 1-0 
2 6-8 1-6 
G. M. M i 3-0 0 
M. O. F 1 5-4 0-5 
2 6-0 0-2 
A. B. F 1 6-8 24 


sss 





M — 


Mean urea value in dialysate 1:1 mmol/l. 


2:4 mmol/l on one occasion, but the average for the 
10 perfusions performed was only 1-1 mmol/l (Table 
V). It must be remembered that all the patients had 
good renal function and normal plasma urea levels. 

Two further patients were given a urea load of 15 g 
and then dialysed across an isolated loop of large 
intestine with encouraging results. The average urea 
dialysate was 2-6 mmol/l, giving an average C,, urea 
clearance of 2-7 ml/min. 
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Fig. 4. Plasma urea levels in sheep with chronic uraemia treated by intermittent colonic dialysis. 


Discussion 

The results show that the colon is permeable to urea. 
This could be due to the fact that the hypertonic 
solution inflicts mucosal damage. This has been shown 
to be reversible, as when 'rested' from dialysis the 
mucosa recovers. White and Harkins (1948) achieved 
their best results in dialysing isolated loops of jejunum 
in dogs when they employed a hypertonic solution, 
and they stated that they felt it accelerated the 
excretion of urea by producing a chemical or physical 
irritation of the mucosa rather than purely by an 
osmotic process. However, their dogs developed an 
‘irrigation syndrome’ due to electrolyte imbalance, 
especially hypocalcaemia. 

It was because of the difficulties encountered using 
small intestine that it was decided to experiment with 
the colon. It is well known that exclusion of a portion 
or even the whole of the colon has little effect on 
people. If the hepatic and splenic flexures were left 
undisturbed and the colon reconstituted by anasto- 
mosing the ascending to the lower sigmoid colon, 
having brought out the other two ends as non-active 
stomas, the operation would be relatively simple. 





Before comparing colonic dialysis with ent 
dialysis it would seem pertinent briefly to summa 
the failings of recognized forms of treatment of chri 
renal failure. The cost of haemodialysis has f 
discussed but the difficulties of arteriovenous fist 
and their maintenance plus the psychiatric disor 
associated with maintenance haemodialysis must. 
be considered. The hazard of peritonitis, necessity 
sterile precautions and time-consuming repel 
procedures requiring hospital control make perito: 
dialysis extremely difficult for the long term man 
ment of chronic uraemia. Renal transplantation raises 
the problems of rejection, supply of donors and n e 
for specialized units. D 

Pendleton and West (1932) demonstrated diffus 
of urea into the small intestine in concentrations 
exceeding that in the blood. Many workers since f 
have attempted to utilize the gastro-intestinal tract 
the removal of uraemic metabolites. Perfusion o 
isolated small intestinal loop was first performec 
Fine et al. (1946) and subsequently by others E 
experimentally and in patients. Little attempt, h 
ever, has been made to explore the possibility. : 
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utilizing the mucosal surface of the colon as a dialysing 
membrane. Landsberg and Szenkier (1930) employed 
high lavage of the left part of the colon in uraemic 
rabbits and recovered urea in the dialysates ranging 
between 200 and 230 mg/100 ml. The animals exhibited 
marked clinical improvement, as did our sheep in the 
experiments described, but there was no appreciable 
decrease in the level of blood urea, presumably owing 
to the rapid onset of uraemia as in our acute studies. 
Kolff (1947) employed lavage of the colon via an 
appendicostomy in 2 patients with chronic renal 
insufficiency. The concentration of urea in the 
dialysate was never greater than 38 mg/100 ml, and he 
expressed the opinion that colonic lavage was of 
little practical importance as a method of dialysis 
in the treatment of uraemia. One other patient has 
been recorded as having been treated with colonic 
lavage for severe renal insufficiency (Daugherty et al., 
1948), also via an appendiceal stoma. Continuous 
lavage was performed using a hypertonic solution but 
was abandoned after 3 days because of hyper- 
chloraemia. It must be remembered, however, that all 
3 patients had their colon dialysed in a haphazard 
manner and whilst still in continuity with the rest of 
the intestine. We are of the opinion that the portion 
used for dialysis must be isolated as the presence of 
faeces probably interferes with exchange across the 
mucosa. Their methods were only slightly superior to 
purgation used in previous centuries, and the urea 
yield, therefore, insignificant. 

In the acute uraemic studies described, life was pro- 
longed using colonic dialysis, as in the nephrectomized 
dogs of Tu and Kolff (1956) subjected to enterodialysis. 
This is in contrast to the work of de Peyster and 
Straus (1949) whose nephrectomized dogs treated by 
enterodialysis only lived for 80 hours. They reported 
that intestinal lavage was deleterious to the nephrecto- 
mized dog. 

No work has been performed using chronically 
uraemic animals, probably owing to the great difficulty 
in making animal preparations. Our chronic uraemic 
study, therefore, is the only one of its kind and demon- 
strated that the sheep treated by intermittent colonic 
loop dialysis survived longer and maintained good 
health when compared with the control animals. It is 
interesting that auto-antibodies against sheep glomeru- 
lar basement membrane described in small amounts by 
Steblay and Rudofsky (1968) were present in greater 
quantities in the dialysed animals, suggesting an 
increased resistance. 

The objectives of any extrarenal method of manage- 
ment of the lethal factors of the uraemic syndrome 
include the selective removal of toxic metabolites, 
maintenance of electrolyte homeostasis and preserva- 
tion of water balance. These objectives should be 
attained without compromising remaining kidney 
function. Isolated colonic loop dialysis appears to 
fulfil most of these criteria. 

In conclusion it may be said that isolated colonic 
loop dialysis is simple, easy to manage, as has 
been demonstrated by the patients in our human 
studies, and inexpensive, and may have a place as an 
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adjunctive therapy in patients with chronic renal 
failure. 
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Complications of supraduodenal choledochotomy : 
a comparison of three methods of management 


M. R. B. KEIGHLEY, D. W, BURDON, R. M. BADDELEY, N. J. DORRICOTT, 
G. D. OATES, G. T. WATTS AND J. ALEXANDER-WILLIAMS* 


SUMMARY 

The complications of elective choledochotomy in a pros- 
pective study of 116 patients with suspected intraduct 
calculi are reported. Management included T tube 
drainage (n = 59), primary closure of the bile duct 
(n — 29) and choledochoduodenostomy (n — 28). 

Septicaemia occurred in 12 patients (10 per cent), 
with | death, and was unrelated to the type of operation. 
Thirty patients (26 per cent) developed wound infection; 
this complication was more common after T tube 
drainage than the other procedures. Intra-abdominal 
abscess occurred in 3 patients only. Thrombo-embolism 
was recorded in 10 patients (9 per cent), 7 of whom had 
an intraduct drain. Postoperative pancreatitis occurred 
in 5 patients (4 per cent), with 2 deaths; a third of the 
patients in whom sphincteroplasty had been combined 
with supraduodenal choledochotomy developed this 
complication. Reoperation for stones was required in 3 
patients with T tube; 3 patients developed a temporary 
biliary fistula after choledochoduodenostomy. The 
hospital stay was 9-5 days after primary closure, 14:0 
days after choledochoduodenostomy and 16:8 days after 
T tube drainage. 

Wound sepsis (32 per cent) and thrombo-embolism 
(/2 per cent) were more common in patients with 
bacterbilia than in patients where the bile was sterile at 
operation (13 and 3 per cent respectively). Furthermore, 
wound sepsis, septicaemia and thrombo-embolism were 
reduced in patients who were given effective antibiotic 
cover. 


CHOLEDOCHOTOMY is associated with a higher incidence 
of postoperative complications than cholecystectomy 
alone (Glenn et al., 1968). It has been suggested that 
many of the complications of choledochotomy are 
infective in origin and are related to the presence of 
bacteria in the bile. The use of T tube drains may 
increase postoperative morbidity because they pre- 
dispose to secondary bacterial colonization of the bile 
duct (Keighley and Graham, 1971) Alternative 
methods of management after the bile duct has been 
opened for suspected intraduct calculi that do not 
involve the use of a T tube include transduodenal 
sphincterotomy, choledochoduodenostomy and pri- 
mary closure of the duct without an intraduct drain. 

The aim of this study was to compare three methods 
of management after supraduodenal choledochotomy, 
with particular emphasis on the effect of infected bile 
on the incidence of complications. 
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Patients and methods 


Patients 

The study has been conducted in one hospital between 
June 1973 and January 1976 on 116 consecutive 
patients undergoing elective choledochotomy. We 
have excluded patients in whom the supraduodenal 
bile duct was not opened, any cases requiring an 
emergency operation and patients with pancreatico- 
biliary carcinoma. There were 45 patients (39 per cent) 
who were over 70 years of age and 29 patients (25 per 
cent) who were jaundiced at the time of operation, 
Stones were recovered from the duct in 86 cases (74 
per cent); in the remaining 30 cases the bile duct was 
explored unnecessarily, either because of false positive 
operative cholangiogram findings (12 cases) or in 
patients with a recent history of jaundice in whom an 
operative cholangiogram was not performed (18 cases). 
There were 59 patients in whom the bile duct was 
closed over a T tube, a side-to-side choledocho- 
duodenostomy was performed in 28 patients and 29 
cases had primary closure of the bile duct without a 
T tube drain. 


Methods of assessment 

Although the study was prospective with respect to 
criteria of measurement and assessment, it was not a 
randomized study and five surgical firms were involved 
in the operative management. The operation groups 
were therefore analysed according to five factors which 
are known to predispose to the development of post- 
operative sepsis: age, presence of jaundice, chole- 
docholithiasis, bacteria in the bile at operation and if 
bacteria are present the use of effective antibiotic cover 
(Keighley et al., 1976). The distribution of the five 
"high risk factors’ is shown in Table I. The risk factors 
were more common in patients having a choledocho- 
duodenostomy than either T tube drainage or primary 
closure of the duct. 

Samples of bile were collected at operation for 
immediate culture under aerobic and anaerobic 
conditions. Estimations of ia vitro antibiotic sensi- 
tivity were performed if organisms were isolated in the 
bile. Patients were classified as having received appro- 
priate antibiotic cover if the organisms isolated from 
the bile were sensitive to antibiotics prescribed 
immediately before or during the operation. 





* The General Hospital, Birmingham. 


Wound infection was defined as the presence of pus 
in the incision or adjacent to suture material. Septi- 
caemia was defined as the occurrence of rigors, endo- 
toxic shock or postoperative fever associated with a 
positive blood culture. Intra-abdominal abscess was 
defined as a collection of pus requiring drainage or 
which spontaneously discharged and where a sinogram 
demonstrated an abscess cavity. Postoperative pan- 
creatitis was recorded in patients who developed severe 
abdominal pain associated with a rise of serum amylase 
greater than 1000 Somogyi units or where autopsy had 
confirmed the diagnosis. Thrombo-embolism was 
diagnosed on clinical findings, chest X-ray and 
pulmonary angiography ; however, fibrinogen scanning 
and phlebography were not routinely performed. A 
biliary fistula was defined as a leak of bile along a 
drainage track lasting for more than 5 days. 


Results 


Influence of operation on complications (Table IT) 
Postoperative sepsis: Thirty patients (26 per cent) 
developed a wound infection; 20 occurred after 
choledochotomy with T tube drainage (34 per cent) 
compared with 6 after primary closure (21 per cent) 
and 4 after choledochoduodenostomy (14 per 
cent). However, the incidence of septicaemia (10 per 
cent) and intra-abdominal abscess (3 per cent) did not 
differ between the groups. Three of the 12 patients 
with septicaemia developed bacteraemic shock and one 
of these patients died. This was a 50-year-old woman 
who became hypovolaemic 24 hours after operation; 
despite correction of the central venous pressure with 
plasma and the use of steroids she developed acute 
renal failure and died. At operation the bile duct had 
been closed without an intraduct drain and chole- 
dochoscopy had shown that all the stones had been 
removed. The presence of Escherichia coli was later 
demonstrated both in the bile at operation and in the 
blood cultures after operation. The patient was not 
receiving antibiotic cover. 

Postoperative pancreatitis: Five patients (4 per cent) 
developed postoperative pancreatitis, and in 3 of these 
cases transduodenal sphincteroplasty had been per- 
formed in addition to supraduodenal choledochotomy. 
There were 9 patients in the series in whom the com- 
bined approach had been used to explore the bile duct, 
3 of whom (33 per cent) developed pancreatitis and 2 
died ; one of these had a T tube drain and the other had 
primary closure of the duct. The diagnosis of pancrea- 
titis was confirmed by autopsy in both cases. The 
other cases of non-fatal pancreatitis both occurred 
after T tube drainage. 

Thrombo-embolism: Clinical evidence of thrombo- 
embolism was recorded in 10 patients (9 per cent) and 
4 of these patients had radiological evidence of 
pulmonary embolism. Seven cases of thrombo- 
embolism occurred after T tube drainage compared 
with 2 after choledochoduodenostomy and only one 
following primary closure of the bile duct. 
Reoperation, biliary fistula and gastro-intestinal 
bleeding: Four patients required a second operation 
following exploration of the bile duct with T tube 


Complications of supraduodenal choledochotomy : 


I: DISTRIBUTION OF HIGH RISK FACTORS 


Table : 
docho- 
M T tube Primary duodeti- 
Total |: i 
N drainage closure ostomy 
of {a= 49) (n= 29) in (a= 28) 


a 


X $ E 1 D» 
cases No. "^4 No. 4 No. x 
M cra he DM ua. 





Additional procedure 





Sphincterotomy 5 8 4 i4 Ü -es 
Appendicectomy 6 160 3 10 2I. TJ 
High risk factors i 
Age over 70 years 45 24 #44 9 30b 102 M 
Jaundiced 29 14 24 5 17 10 236 
Stones in bile duct 86 40 68 18 61 28 
Bacteria in bile 78 40 68 6 55 22 

Effective antibiotic 37 19 32 7 24 di 

cover 
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Table H: POSTOPERATIVE COMPLICATIONS 





Total T tube Primary 
No. drainage -o 
ae oo p Mu eh 
Complication cases No. % No. ^ 
Wound sepsis 30 20 34 6 ll via 
Septicaemia 12 T qaz 3° AQ X 24 
Abscess (intra- 3 \+ l ]t : 
abdominal) 
Pancreatitis 3 4* i 0 
Thrombo-embolism 10 7 12 |] 3 2 7 
Retained stone 3 it 0 ü 
Gastro-intestinal 2 l 0 1 
bleeding 
Heart failure 2 1 0 1 
Hospital stay (d) 16:8 9-5 


* Fatal complications (3 cases). 
+ Reoperations (5 cases). 


drainage: 3 for retained stones and one patient 












one other patient in the study had a second oper 
to drain a subhepatic abscess after choledocho 
denostomy. There were 3 patients who develo 
temporary biliary fistula after choledocho 
denostomy; leakage of bile was not recorded 
primary suture of the bile duct. Gastro-intestine 
bleeding requiring blood transfusion occurred in 2 
patients: in one melaena occurred 5 days el 
choledochoduodenostomy, and bleeding was observed 
in the bile of another patient who had a long arm 
T tube placed through the sphincter of Oddi. 

Hospital stay: The mean duration of hospita! stay was 
longer in patients with a T tube (16:8 days) compar 
with patients after primary closure (9:5 days) 
choledochoduodenostomy (14-0 days). : 





Influence of bacterbilia on complications (Table n) 

Wound sepsis was more common in patients with 
bacterbilia (32 per cent) compared with patients in 
whom the bile was sterile (13 per cent). On the 
hand, there was no correlation between septic: 
and the presence of bacteria in the bile at operat: 
The reason for this apparent anomaly was that there 
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Table HI: INFLUENCE OF BACTERBILIA ON 
POSTOPERATIVE COMPLICATIONS 








; Bacteria Sterile 
Totg . r 
hae in the bile bile 
pri {n = 78) (n= 38) 
Complication cases NO. VA No. pd 
Wound sepsis 30 25 32 5 13 
Septicaemia 12 7 9 5 13 
Abscess 3 3 
Pancreatitis S 2* 3* 
(intra-abdominal) 
Thrombo-embolism 10 9 12 ] 3 
Hospital stay 15-0 11-2 





* Fatal complications (3 cases). 


Table IV: INFLUENCE OF EFFECTIVE ANTIBIOTIC 
COVER IN PATIENTS WITH BACTERBILIA 


Effective No 
Total antibiotic effective 
N s cover cover 
. ics ro 
of (n 37) (n — 44) 
Complication cases No. 3 No. pA 
Wound sepsis 25 6 l6 19 46 
Septicaemia 7 0 7 17 
Abscess 3 2 5 i 3 
(intra-abdominal) 
Thrombo-embolism 9 2 5 7 17 
Hospital stay (d) 14-2 i45 


Table V: INFLUENCE OF INTRADUCT DRAINS ON 
COMPLICATIONS 


ins T tube No 
Us drainage T tube 
No. 49 (queis 
of (n > 59) CE 2: 
cases No. % No, * 


PE og 
High risk factors 


Age over 70 45 24 41 21 37 
Jaundiced 29 14 24 15 26 
Stones in bile duct 86 40 68 46 80 
Bacteria in the bile 78 40 68 38 67 
Effective antibiotic 37 19.32 18 32 
cover | 


Postoperative complications 


Wound sepsis 20 34 10 I8 
Septicaemia 7* R 5 9 
Abscess (intra-abdominal) it 2T 
Pancreatitis 4* 1* 
Thrombo-embolism 7 12 3 5 
Retained stone it 0 
Biliary fistula 0 3 
Gastro-intestinal bleeding 1 | 

Heart failure 1 ł 


Hospital stay (d) 


* Fatal complications (3 cases). 
t Reoperations (5 cases). 


were 4 patients in whom the bile was originally sterile 
at operation who developed an episode of bacteraemia 
following postoperative T tube cholangiography. In 
all of these the bile had become infected after operation 
as a result of colonization of the T tube with intestinal 
organisms. 

There was no relationship between bacterbilia and 
postoperative pancreatitis. However, there was a 
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fourfold increased incidence of thrombo-embolism in 
patients with organisms in the bile at operation. 
Patients with organisms in the bile stayed in hospital 
longer than those in whom the bile was sterile. 


Influence of effective antibiotic cover in patients with 
bacterbilia (Table 1V) 

Wound sepsis was reduced from 46 to 16 per cent when 
antibiotics were given immediately before or during 
the operation. Septicaemia occurred in 7 patients 
receiving no antibiotic or inappropriate prophylaxis 
(17 per cent) compared with none who received ade- 
quate antibiotic cover. Thrombo-embolism was also 
reduced from 17 to 5 per cent when effective anti- 
biotics were used. However, the use of prophylactic 
antibiotics did not influence the length of hospital 
stay. 


Discussion 

The results of this study have confirmed that there is a 
high incidence of complications following supra- 
duodenal exploration of the bile duct for suspected 
intraduct calculi. Many of the complications are 
infective in origin. Previous studies have demonstrated 
that T tube drains frequently become colonized with 
bacteria (Carrigan and McGowan, 1958), and that 
these organisms are sometimes responsible for post- 
operative sepsis elsewhere. 

A weakness of the present study was that it was not 
conducted as a randomized trial and that there was 
some selection of patients for the three operation 
groups. Furthermore, there were some patients in 
whom subhepatic drains were not used and T tube 
drainage was performed more commonly by junior 
surgical staff. Choledochoduodenostomy was usually 
reserved for elderly patients with a dilated bile duct 
containing large numbers of calculi, whereas primary 
closure tended to be performed in younger patients 
when a bile duct of normal calibre had been explored. 
Although there was a discrepancy in the proportion of 
risk factors between the patients having choledocho- 
duodenostomy and those having primary closure, when 
these groups were considered together and compared 
with the patients who had had a T tube in the bile duct, 
they were well matched with respect to the five risk 
factors (Table V). For this reason we felt justified in 
analysing the influence of intraduct drains on the 
incidence of postoperative complications (Table V). 
When T tube drainage was not performed there was a 
lower incidence of wound sepsis, pancreatitis and 
thrombo-embolism than in patients in whom intraduct 
drains were used. 

T tube drains have been used for nearly a century 
(Thornton, 1891) and have become the standard 
method of management after supraduodenal chole- 
dochotomy (Glenn, 1958). T tube drainage has been 
advocated principally because of its safety. Continuous 
biliary decompression in the early postoperative period 
minimizes the risk of bile leakage from the suture line, 


particularly if there is distal duct obstruction due to re- 


tained stones, or pancreatitis. T tube decompression 
is the safest way to manage fulminating cholangitis 


with septicaemia (Cole, 1947). An intraduct drain also 
allows radiological examination of the duct to detect 
retained stones immediately after exploration and 
later before removing the T tube (Le Quesne, 1960). 
However, Watkins (1973) has indicated that post- 
exploratory T tube cholangiography can be extremely 
misleading, Furthermore, T tube drainage is associated 
with a high incidence of wound sepsis (Rundle et al., 
1955), bacteraemia (Keighley, 1976) and occasionally 
postoperative pancreatitis. Pancreatitis is particularly 
common following the use of the long arm T tube 
placed through the sphincter (Smith et al., 1951). Not 
only does T tube drainage deplete the patient of 
electrolytes and bile salts, but the use of a T tube is 
usually associated with an increased hospital stay 
which may predispose to a higher incidence of 
thrombo-embolism. 

Another method of exploring the bile duct is through 
the duodenum. Wright (1960) advocated the use of 
transduodenal exploration for all patients with 
suspected choledocholithiasis and maintained that 
supraduodenal choledochotomy was rarely necessary. 
Hunter (1972) reported only two complications 
following 26 consecutive operations involving sphinc- 
teroplasty. On the other hand, Peel et al. (1975) have 
indicated that although the results of sphincteroplasty 
alone are extremely satisfactory, there is a higher 
mortality and incidence of complications when 
sphincteroplasty is used in conjunction with supra- 
duodenal choledochotomy. There is also a high 
incidence of pancreatitis following the combined 
approach (Keighley and Graham, 1973). 

Choledochoduodenostomy was first advocated by 
Reidel in 1888 (Capper, 1961). Burgess and Kidd 
(1967) suggested that choledochoduodenostomy 
reduced the risk of postoperative pancreatitis in 
elderly patients with multiple stones in the bile duct. 
Capper (1961) reviewed the results of 125 operations; 
only 5 patients developed postoperative cholangitis, 
none of the patients had recurrent jaundice and the 
operative mortality was only 4 per cent. He advised 
that the operation should be more commonly used 
than T tube drainage for patients with multiple stones, 
recurrent calculi and chronic relapsing pancreatitis. 
However, Johnson and Stevens (1969) pointed out 
that if the stoma was less than 2cm in diameter, 
cholangitis occurred in 30 per cent of patients. They 
suggested that the operation should be performed only 
in patients with a dilated bile duct (Johnson and Rains, 
1972). 

Primary closure of the bile duct without a T tube was 
first described by Halsted in 1897. He advocated that 
the bile duct should be sutured and if decompression 
was necessary the cystic duct stump could be used. 
Richter and Bushbinder (1919) suggested that if there 
was any evidence of distal duct obstruction or chronic 
pancreatitis, a transduodenal sphincterotomy should 
be performed before bile duct closure rather than 
attempts to dilate the duct. Edwards and Herrington 
(1953) reported satisfactory results with duct closure 
in 41 patients and suggested that the incidence of 
sepsis was lower than after T tube drainage. Collins 


Complications of supraduodenal choledochotomy 


et al. (1960) reported a series of primary closure in 147 
patients; they pointed out that it was a safe procedure, 
with an operative mortality of only 2 per cent, 
provided that drains were placed in the subhepatic 
space. E 
When the bile duct is closed without an intraduct 
drain a biliary fistula is likely to occur if there are any 
residual calculi. Therefore using the technique of 
primary closure it is particularly important to ensure 
that all the stones have been removed. Even if a T tube 
is not used, post-exploratory cholangiography is still 
possible through the cystic duct stump (McEvedy, 
1970). The alternative method of ensuring that there 
are no residual calculi is the use of operative chole- 
dochoscopy (Longland, 1973). It has become our 
practice to use the latter method of examination in all 
patients having primary suture of the bile duct without 
a T tube drain. | 
In the present series wound sepsis, thrombo- 
embolism and pancreatitis were more common when à 
T tube was used to decompress the biliary tract than 
when an intraduct drain was not used. However, there 
were important complications of the alternative 
operations. Three patients developed a temporary bile 
fistula after choledochoduodenostomy, and iníra- 
abdominal abscess was more common when a T tube 
was not used. 
Three patients died after operation: one after T tube 
drainage and 2 after primary closure of the bile duct. 
Two patients who died from pancreatitis had had a 
sphincterotomy performed in addition to supra- 
duodenal exploration. Since a third of patients 
developed pancreatitis after the combined approach, 
this procedure should be avoided whenever possible. 
One patient died from bacteraemic shock after primary 
closure, probably as a result of operative chole- 
dochoscopy in an infected biliary tract. It would be 
wrong to condemn primary closure because of these 
2 deaths, particularly as the overall mortality followi g 
the procedure elsewhere has been reported as being 
only 2 per cent (Collins et al., 1960). E 
Our data have also shown that wound sepsis was 














of wound sepsis, septicaemia and thrombo-embolism 
was reduced when patients with bacterbilia received 
effective antibiotic cover. : 
We believe that the results of the study indicate that 
T tube drains should be avoided after elective cholg- 
dochotomy and that to combine supraduodenal 
exploration with transduodenal sphincteroplasty. is 
dangerous. Furthermore, all patients having the bile 
duct explored deserve effective prophylactic antibiotic 
cover. : 








Conclusions | 
1. T tube drainage is associated with a higher incidence 
of sepsis, pancreatitis and thrombo-embolism than 
choledochoduodenostomy or primary closure of ihe 
duct. 
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2. Postoperative pancreatitis is particularly common 
when sphincterotomy is combined with supraduodenal 
choledochotomy. 

3. Postoperative sepsis and thrombo-embolism are 
more common when bacteria are present in the bile at 
operation. 

4. Effective antibiotic cover will reduce the morbidity 
of elective choledochotomy. 
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A clinical index for selection of breast cancer 


patients for adrenalectomy 
D. J. LEAPER* 


SUMMARY 

Selection of patients with disseminated breast cancer for 
endocrine surgery has not been facilitated by sophisti- 
cated biochemical techniques. The present study was 
designed to produce a method of prognosis based 
exclusively on clinical data. 

Eighteen features were studied in 95 patients who 
underwent adrenalectomy and oophorectomy, and 
correlated with their degree of response to produce 
predictive variables. 

In a further group of 90 patients a prognostic score 
(the sum of the predictive variables) was calculated. 
There were 17 patients who scored less than 0 and in no 
case was a good response to endocrine surgery achieved. 
There were 40 who scored over 10, 29 of whom had a 
good response. The remaining 33 scored between 0 and 
10 and there was no correlation between score and 
response. 

This predictive system offers significant advantages 
over accepted methods of clinical assessment (y* = 6-61, 
P « 0-02). When patients with a score between 0 and 10 
are excluded, its advantages are even more ebvious 
(y? = 11-26, P<0-001). 

Patients who are likely to respond to endocrine 
surgery can be selected by clinical parameters alone, and 
total failure to respond can be forecast with complete 
accuracy. Between these two there is a third group 
whose response is unpredictable. 


IN 1896 Beatson summed up the attitude of his 
contemporaries to disseminated breast cancer in a 
paper read to the Edinburgh Medico-Chirurgical 
Society: *once a case of cancer has passed beyond the 
reach of the surgeon's knife our curative measures are 
practically nil and ... whether the case advance with 
giant strides or with slow and measured steps the result 
is equally sure and fatal'. He postulated that breast 
tumours may be under the influence of ovarian 
hormones and reported an objectively favourable 
response to oophorectomy in one patient. Over the 
following decades the operation was used indiscrimi- 
nately and fell into disrepute. 

Disseminated breast cancer continued to frustrate 
surgical endeavour and it was not until 1952, when 
Huggins and Bergenstal reported the beneficial effect 
of total bilateral adrenalectomy in 3 out of 6 patients 
subsequently maintained on cortisone, that any 
substantial further progress was made. 

The proportion of patients gaining relief from 
oophorectomy combined with total adrenalectomy is 
between 30 and 50 per cent (Dao and Huggins, 1957; 
Cade, 1966; Fracchia et al., 1967; Harris and Spratt, 
1969; Wallace, 1975). 
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In view of the high failure rate the need for metho: 
of predicting clinical outcome has long been reco 
nized, so that potential responders are not denied tl 
benefit of surgery and non-responders are spared 3 a: 
major operation in their last few months of life. d 

Progress in the development of methods of predio 
tion has been reviewed by Bulbrook (1974): ‘As far 
metastatic breast cancer is concerned, there is not 
single predictive test that is so firmly established th 
its use is mandatory. In the strictest scientific sens 
there is no definitive proof of the efficacy of the majori 
of the published methods of prediction and, for th 
reason, it is perfectly ethical to select particular trea 
ments for patients by the standard clinical metho 
(precedent or instinct). Laboratory techniques ha 
included tumour histology, estimations of endocri 
function, the search for tumour receptors and oth 
biochemical and immunological factors. Some of these 
tests depend on the availability of tumour specimen 
the obtaining of which may be unnecessarily invasiv 
Others demand sophisticated techniques not general 
available. Tests of urinary and plasma steroid le 
(including the discriminant function. reported. in 1 
by Bulbrook et al. and in 1968 by Atkins et al.) ha 
met with variable success. The value of analysis 
tumour oestrogen receptors requires further apprais: 

Certain clinical features have long been known to | 
associated with good or bad response to endocri 
ablative surgery, and the present work was undertak 
to develop a multifactorial discriminant analysis, usii 
clinical data alone, and to prepare a predictive ind 
for the selection of patients with disseminated brea 
cancer for adrenalectomy and oophorectomy. 





The design and development of the clinical index 
The hospital case notes were studied of 95 patients w 
had had bilateral adrenalectomy and oophorecton 
performed for widespread breast cancer. Eightee 
groups of clinical features were found to be sufficient 
well-recorded, and are tabulated in Table I. If a fact 
was recorded in less than half the patients’ notes it w 
not included in the study (the nine factors in Table F 
Four factors were found not to be determinant 
prediction and were not included in the analysis (Tat 
Ii). 
Each of the eighteen groups was cotrelated wt 
observed response, but the mean clinical value - 
Atkins et al. (1960) and the criteria laid down by t p 
British Breast Group (1974), although helpful guide » 
could not be strictly adhered to. 


* Scarborough Hospital, Scarborough, Yorkshire. 
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A. Features at initial presentation 





Age 
<46 2 
46-55 3 
Over 55 —3 
2, Parity 
0 —i 
1-2 1 
Over 2 3 
3. Menopause 
Pre- 3 
Post- — Í 
4. Length of history (mth) 
«1 I 
1-6 i 
Over 6 5 
5. Breast lump painful 
Yes — 3 
No 4 
6. Nipple discharge 
Yes —12 
No 2 





7. Site of breast lump 
Upper outer quadrant — 
Upper inner quadrant 
Lower outer quadrant -— 
Lower inner quadrant 
Central 
Whole 
Upper half 
Lower half 
Outer half 
Inner half 

8. Size of breast lump 
0-2-:5 cm 
2-6-5 cm 
4-1-7-°5 cm -— 
Over 7:5 cm => 

9, Fixity 
Nil 
Skin 
Muscle 
Skin and muscle 
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For each patient a score of response between 0 and 


5 was calculated. A score of 1 was given for an 
objective response, ie. a measurable regression or 





also given for a subjective response, defined as the 
relief of symptoms (primarily bone pain). If an 


being) a score of 0-5 was awarded. Absence of sub- 
jective or objective response scored 0. 

Finally, survival time after adrenalectomy was 
recorded—less than 6 months (score 0), between 6 and 
12 months (score 1), between 12 and 24 months (score 
2) and over 2 years (score 3). 

The mean response score of patients in each division 
of the eighteen clinical groups was determined, and for 
the sake of convenience these mean values were 
multiplied by 8. | 

A prognostic index was prepared by calculating the 
difference (positive or negative) between the overall 





mean response score for the 95 patients and the mean 


response score relating to each division of the eighteen 
groups ( Table I). For example, the mean response in the 
< 46 age division was 17 and the overall mean response 
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disappearance of secondary disease. A score of 1 was 


indefinite subjective response was mentioned in the p 
notes (e.g. improvement of general health. and well- 





Table I: PREDICTIVE VARIABLES FOR SELECTION OF BREAST CANCER PATIENTS FOR ADRENALECTOMY 


10. Nipple indrawn 


Yes 1 
No 0 
11. Ulcer 4 


12. Widespread breast oedema 4 
(peau d'orange) 

13. Metastases —$ 

14. Arm oedema —10 

15, Lympb nodes at presentation 


Nil 2 
Axillary -—]1 
Supraclavicular ` —2 
Axillary and supraclavicular 6 
Bilateral axillary —10 
B. Nature of initial treatment 
16. Type of operation 
Nil 0 
Lump excision —1 
Simple mastectomy 0 
Extended simple mastectomy -—1 
Radical mastectomy 5 


C. Condition at adrenalectomy 
17. Months since mastectomy 
1 


Nil 

«12 -—1 

12 or more 3 

18. Site of metastases 

Lymph nodes m-l 
Bones 1 
Skin ] 
Adrenals —2 
Liver -—6 
Ovaries 3 
Lungs and. pleura 1 
Peritoneum — Í 
Brain —13 


Table H: FACTORS WHICH WERE INSUFFICIENTLY 
RECORDED 


. Age at menarche 

. Age at first pregnancy 

. Breast feeding of children 

. Previous breast disease 

. Previous gynaecological disease 

Other hormonal disease 

. Family history 

. Histology, including lymphocyte response 

. Biochemical or immunological predictive tests 


o» no PX 


Table IH: FACTORS WHICH WERE NOT 
DETERMINANT 
1. Effect of previous radiotherapy 
2. Effect of previous chemotherapy 
3. Effect of previous hormonal therapy 
4. Whether the adrenalectomy and oophorectomy 
were done in one or two stages 


score for the 95 patients was 15, so that a predictive 
variable of -- 2 was obtained. 

Discriminant analyses must be shown to work 
within their own series before being used for other 
patients. The prognostic index was therefore validated 
in the group of 95 from whom the data were calculated, 





and the correlation between the prognostic score for 
each patient (the sum of the predictive variables) and 
response was significant (r = 0-54, P<0-001). 


Patients and methods 
Using the predictive variables shown in Table I a 
further group of 90 patients was studied, all of whom 
had undergone bilateral adrenalectomy and oophorec- 
tomy for disseminated breast carcinoma. 

Statistical analyses were carried out using a standard 
coefficient of correlation and the y? test with Yates's 
correction. 


Results 

A significant correlation between prognostic score and 
response to adrenalectomy was found in the series of 
90 patients studied (r = 0-49, P — 0-001). 

The prognostic scores in three groups ( «0, 0-9 and 
10+) have been aligned with good and bad response 
(Table IV). Seventeen patients scored <0 and in no 
case was a good response to surgery achieved. Forty 
patients scored 10 or more, 29 of whom (72-5 per cent) 
had a good response. The remaining 33 scored between 
0 and 9 and there was no correlation between score and 
response. 

If the prognostic score groups 0-9 and 10+ are 
combined (Table V)the ability of the predictive system 
to select patients who will benefit and those who will 
not may be compared with the judgement of the 
surgeons who advised adrenalectomy. The index 
correctly predicted a good or bad result in 61 patients 
out of 90 (67-8 per cent), compared with the surgeons 
who successfully forecast a good result for only 44 
patients out of 90 (48-9 per cent)—assuming that 
surgeons always expect a good response, otherwise 
they would not operate. The difference between the 
two is significant (y? = 6:61, P 0-02). 

If the 33 patients who scored between 0 and 9, in 
whom no correlation between predictive score and 
response was found, are excluded (Table VI) a more 
dramatic picture emerges. The index was accurate in 
46 out of 57 patients (80-7 per cent) and the surgeons 
in 29 out of 57 (50-9 per cent), this difference being 
significant (y? = 11-26, P « 0:001). 


Discussion 

A prognostic index has been prepared by discriminant 
analysis using clinical parameters. The effect of com- 
bining eighteen features with arbitrary quantification 
of clinical response to adrenalectomy offers a signifi- 
cant advantage over the judgement of the surgeon in 
the prediction of patients who will respond to opera- 
tion. The index can select patients who are likely to 
benefit, but, even more important, non-responders are 
predicted with complete accuracy and spared unneces- 
sary surgery. 

Some of the clinical features found to be associ- 
ated with good or poor response are already well- 
documented: 

1. A long free interval between mastectomy and 
recurrence indicates a favourable response (Dao and 
Huggins, 1957; Cade, 1966; Fracchia et al, 1967; 
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Table IV: CORRELATION BETWEEN PROGNOSTIC : 
SCORE AND CLINICAL RESPONSE (90 PATIENTS) . 
Prognostic score 


Response <0 0-9 104- 

Bad 17 18 11 

Good 0 15 29- 
Total 17 33 40 


Good response = objective plus subjective response 
= 6-12 months’ survival plus objective or 
subjective response 
== over 12 months’ survival 
Bad response = no response or 
one not fulfilling the above criteria. 


Table V: CORRELATION BETWEEN PROGNOSTIC 
SCORE AND RESPONSE* 


Prognostic score* 


Response <0 04- 
Bad 17 29 
Good 0 44 

Total 17 73 


* Prognostic score groups 0-9 and 10-4- combined, 


Table VI: CORRELATION BETWEEN PROGNOSTIC 
SCORE AND RESPONSE* 


Prognostic score* 


Response «0 10+ 
Bad 17 11 
Good 0 29 

Total 17 AQ 





* Prognostic score group 0-9 excluded. 


Barlow and Meggitt, 1968; Harris and Spratt, 1969:. 
Welbourn and Burn, 1972; Silverstein et al, 197: 
Wallace, 1975). : 
2. Skin and bone metastases carry a good, bi 
cerebral and hepatic a poor, prognosis (McCalister : 
al, 1961; Cade, 1966; Harris and Spratt, 196 
Welbourn and Burn, 1972; Silverstein et al., 197: 
Wallace, 1975). 
3. Young premenopausal patients achieve a bett 
response (McCalister et al., 1961; Barlow and Megzgit 
1968). 
Other clinical features, although not universal 
accepted at present, have been shown to be importa 
in this study. These include the favourable effect : 
multiparity, of a long history of the breast lump and : 
a small breast lump. | 
Finally, the significance of some features has m 
previously been recorded. For example, there is a po: 
prognostic significance associated with a nipple di 
charge (which presumably indicates that intraduct 
neoplasms, if disseminated, do not respond to end 
crine surgery), and there are bizarre and variab 
prognostic scores associated with the extent | 
lymphadenopathy at initial presentation (possib M 
related to immunological response). p 














Conclusion : 
This study presents a method of assessing patients wi 
disseminated breast cancer for their suitability f 
adrenalectomy and oophorectomy. It employs simt 
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clinical signs and symptoms and is universally appli- 
cable. The clinical index is quick to use, non-invasive 
and at least as accurate as any other method currently 
available. It is now in routine use on a prospective 
basis in clinical practice. 
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The plain X-ray in the acute abdomen: 


a surgeon’s evaluation 
P. W. R. LEE* 


SUMMARY 

The plain abdominal X-rays of 277 patients suffering 
from five acute abdominal conditions were reviewed and 
specific radiological features found to occur in not less 
than 48 per cent of the cases. In a second series of 249 
patients admitted to hospital with an acute abdomen due 
to all types of disease, the plain abdominal X-rays were 


helpful in 42 per cent of cases. A questionnaire of 


50 plain abdominal X-rays was answered by surgeons 
and radiologists of varying clinical experience, the scores 
of the senior radiologists being higher. It is suggested 
that plain abdominal X-rays should become a routine 
investigation in the acute abdomen, and should be 
reported by senior radiologists at the time of the 
investigation, 


ALTHOUGH radiologists are skilful in the interpretation 
of the acute abdominal X-ray, and are familiar with 
the literature on this subject in the radiological 
journals, it is usually the resident surgical officer who 
must make his own assessment of the plain X-ray and 
act accordingly. This study is an attempt by one such 
surgeon to evaluate the place of the plain X-ray in the 
acute abdomen by considering three questions: 

1. Which radiological signs are present in the plain 
X-ray in the acute abdomen? What is their incidence? 

2. Should plain abdominal X-rays be routinely 
performed in the acute abdomen? 

3. Who should report the acute abdominal X-ray? 


1. Which radiological signs are present in the plain 
X-ray of the acute abdomen? What is their incidence? 


Patients and methods 
Five acute abdominal conditions were considered: 
(a) acute appendicitis, (5) acute cholecystitis, (c) acute 
pancreatitis, (d) perforated duodenal ulcer and (e) 
intestinal obstruction. A review of the literature 
produced a series of radiological signs which are said 
to occur in the plain abdominal X-rays of each of these 
five diseases. These signs are listed in Tables I-VI. 
During the period September 1971 to June 1975 the 
author studied the patients who were admitted to the 
Leeds area group of hospitals complaining of acute 


abdominal pain. Only the patients who were personally | 


examined and assessed are included. A postero- 
anterior chest X-ray together with erect and supine 
abdominal X-rays were performed on each patient. 
A record was made of the patient's final diagnosis and 
in thís way a collection of patients suffering from the 
five acute abdominal conditions listed above was com- 
piled. The X-rays were reviewed retrospectively for the 
specific radiological features noted in Tables I-VI. 






































Results | 
Two hundred and seventy-seven patients we 
examined, the detailed incidence of the specific radii 
logical signs being shown in Tables I-VI In acu 
appendicitis one or more radiological signs we: 
found in 48 per cent of the 65 cases; in acute cho 
cystitis one or more signs occurred in 64 per cent 

64 patients. In acute pancreatitis 60 per cent of the - 
had abnormal X-rays, and in perforated duoden 
ulcer abnormal X-rays were present in 60 per cen 
In 42 patients suffering from small bowel obstructio 
diagnostic features were present in all but one, and 
25 patients with large bowel obtsruction due 

malignant disease classic diagnostic features we 
present in all the cases. 


Joen 





Discussion 5, 
The results show that, in a retrospective revie 
specific radiological features can be identified 
approximately 50 per cent of patients who suffer fro 
an acute abdominal catastrophe due to the five caus 
listed above. In acute appendicitis the sign mo 
frequently identified was that of air-fluid levels 
gaseous distension of either the caecum or t 
adjacent small bowel, interpreted as a local adynam 
ileus. This confirms the findings of Brooks a 
Killen (1965). 

In acute cholecystitis the most frequent radiologic 
finding was radio-opaque calculi, which occurred 
25 per cent of the cases studied, a much high 
incidence than that recorded by McCort (1973). 
addition, the high incidence of a visible soft tiss 
mass found in this series in acute cholecystitis is 
agreement with the findings of Salleh and Balasegara 
(1974). 

The most reliable diagnostic sign in acute pancre 
titis is the presence of the sentinel loop sign, whi 
was first described by Grollman et al. (1950), in whi 
one or more loops of jejunum are seen in the | 
upper quadrant of the abdomen. Of seconda 
importance is evidence of a localized ileus in t 
stomach or duodenum. The colon cut-off si 
described by Price in 1956 in which the large bowel 
dilated up to either the hepatic or splenic flexure w 
found in one-fifth of the cases. R 

In 60 per cent of the cases of perforated duodenal | 
ulcer a pneumoperitoneum was identified. This is. 
much lower than the incidence of 70-80 per cen 
quoted in the standard surgical textbooks (Thompson, 
1972; Rains and Ritchie, 1975). (OR 
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Table I: RADIOLOGICAL SIGNS IN 65 CASES OF 
ACUTE APPENDICITIS 


Radiological sign No. of cases p^ 
1. Local ileus 29 39 
2. Soft tissue density 16 22 
3. Flank stripe obliteration 3 4 
4. Appendicolith I I 
5. Psoas obliteration 6 8 
6. Convex lumbar scoliosis 10 14 
eE tad uode RENI Rea A 


Table If: RADIOLOGICAL SIGNS IN 64 CASES OF 
ACUTE CHOLECYSTITIS 


Radiological sign No. of cases 26 
1. Calculi 16 25 
2. Soft tissue mass 13 20 
3. Local ileus 3 10 
4, Free fluid 6 5 
5. Basal chest changes 6 10 


Table HI: RADIOLOGICAL SIGNS IN 34 CASES OF 
ACUTE PANCREATITIS 


Radiological sign No. of cases yA 
1. Duodenal ileus 5 14 
2. Gastric ileus 10 28 
3. Sentinal loop 13 38 
4. Generelized ileus 0 0 
5. Stuart's sign I 25 
6. Colon cut-off sign 6 21 
7. Pancreatic calcification 0 0 
8. Calculi 0 0 
9. Chest X-ray: elevated diaphragm 
Right I 21 
Left 5f 
10. Chest X-ray: plate atelectasis 0 0 
11. Chest X-ray: pleural effusion 
Right 3 14 
Left 3 | 


puppi LL ucc MM EA ener pe pre e At ut 
Table IV: RADIOLOGICAL SIGNS IN 34 CASES OF 
PERFORATED DUODENAL ULCER 


Radiological sign No. of cases pA 


l. Gas under diaphragm: single 9 28 
2. Gas under diaphragm: air-fluid level 9 28 
3. Gas under liver 3 9 
4. Gas on lateral X-ray 0 0 
5. Free fluid around stomach 3 9 
6. Free fluid around liver 0 0 
7. Free fluid around bowel 3 9 
8. Free fluid in flank 2 6 
9. Free fluid in pelvis 3 9 
10. Ulcer shown as niche 1 3 
11. Ulcer shown by distorted duodenum 0 Ü 
12. Paralytic ileus 3 9 
13. Chest X-ray: atelectasis 0 0 
14. Chest X-ray: elevated diaphragm 3 9 
15. Chest X-ray: pleural effusion 0 0 


Table V: RADIOLOGICAL SIGNS IN 42 CASES OF 
SMALL BOWEL OBSTRUCTION 


Radiological sign No. of cases 7 


1. Distended small bowel 39 92 
2. Gas-fluid levels 4l 97 
3. Transverse loops 14 36 
4. Hoop loops 22 55 
5. 'String of beads' 4 10 
6. Gas streaking 2 5 
7. Soft tissue density — 0 
8. 'Coffee bean' sign T 0 
9. Colon empty of gas and faeces — 0 
10. Fixed loop sign i 2:5 
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In small bowel obstruction all but one patient had 
some of the radiological features of gut obstruction. - 
The most frequent signs observed were gaseous 
distension of the bowel on the supine X-ray and the 
gas-fluid levels seen on the erect X-ray. The 'string of 
beads' sign described by Frimann-Dahl in 1960, 
caused by bubbles of air trapped under the distended 
valvulae conniventes of the small bowel, was found 
in only 10 per cent. The ‘coffee bean’ sign of Mellins 
and Rigler (1954) and the pseudo-tumour of Frimann- 
Dahl (1944), described by these authors as the specific 
signs of a strangulated loop of bowel, were not 
identified in this series. 

Gaseous distension and air-fluid levels were 
identified in all the 25 patients suffering from large 
bowel obstruction due to carcinoma. The most 
frequent configuration was a distended caecum with 
a competent ileocaecal valve, and distension of the 
small bowel proximal to the competent valve. Only 
rarely were the caecum and large bowel dilated with- 
out evidence of small bowel obstruction. These 
findings confirm those of Love (1973). 


2. Should plain abdominal X-rays be routinely 
performed in the acute abdomen? 
Patients and methods 
From January to April 1971 all the patients admitted 
to The General Infirmary, Leeds, with an acute 
abdominal condition were routinely X-rayed. A 
postero-anterior chest and erect and supine abdominal! 
X-rays were performed. In this period only 6 patients, 
who were thought to be pregnant, together with 2 
patients who were too ill to undergo an X-ray 
examination were omitted from the study. The history 
and clinical examination of each patient were recorded 
on a standard pre forma, together with the casualty 
officer’s provisional diagnosis. Each patient was 
followed up during his hospital admission and the 
final diagnosis recorded, either from that admission 
or from subsequent outpatient investigation. 
Retrospectively, each series of X-rays was reported 
by a radiologist who was provided with the history 
sheet and provisional diagnosis. The X-ray report was 
compared with the final clinical diagnosis and each 
X-ray was then classified by the author into one of the 
following groups: (a) of no help in diagnosis, (b) 
diagnostic, (c) of help in diagnosis and (d) wrong 
diagnosis. : 


Results | 
A total of 249 consecutive cases were examined and 
there were 47 different final clinical diagnoses. The 
cases in which a definite diagnosis was not reached, . 
which formed the largest single group (14 per cent), 
were classified as 'non-specific abdominal pain'. A 
comparison between the radiologist's assessment and 
the final clinical diagnosis is shown in Table VII; 57 
per cent of the X-rays were considered to be unhelpful 
and 42 per cent were considered to be of help in 
diagnosis of which 18 per cent were diagnostic. The 
radiologist’s report was considered to infer an 
incorrect diagnosis in 2 cases. 





Discussion 

Many arguments can be marshalled against the 
routine use of X-rays in the acute abdomen. It could 
be said that a negative yield rate, defined as an 
unhelpful X-ray, of 57 per cent is too high. Secondly, 
it can be argued that routine exposure to irradiation 
is unethical. Lastly, it could be said that routine 
radiology is expensive and that the financial and 
administrative difficulties of providing a 24-hour 
radiological cover are insurmountable. 

However, it is the author’s opinion that the routine 
use of abdominal X-rays is justified on the following 
grounds. A positive yield of 42 per cent from a ‘single’ 
investigation is, in fact, high when compared with the 
yield rate of other investigations; for example, routine 
biochemical investigation has a positive yield rate of 
only 18 per cent (Whitehead, 1971). No ethical 
problem exists because all patients suspected of 
pregnancy are excluded. The material cost and 
irradiation exposure of the three X-rays performed, 
using equipment already installed, is very low when 
compared with the number of X-rays performed, for 
example, during a barium meal or an intravenous 
pyelogram. In almost all hospitals in this country in 
which acute medicine is undertaken, arrangements 
are already in existence for 24-hour radiographer 
cover. 

For the purpose of this survey an X-ray was con- 
sidered ‘helpful’ only in the presence of positive 
radiological signs. In many cases, however, the 
presence of a normal X-ray or one which did not 
show a specific radiological sign was equally helpful 
to the clinician. Inclusion of such 'negative help' 
only supports the argument in favour of the per- 
formance of routine acute abdominal X-rays. 


3. Who should report the acute abdominal X-ray? 


Materials and methods 

A questionnaire was prepared in which the participant 
was asked to report 50 plain abdominal X-rays. All 
but 2 of these X-rays showed some specific radio- 
logical feature of the acute abdomen. A short case 
history was provided with each X-ray and the 
participant was asked to list the radiological features 


seen and then make a final diagnosis. The question- - 


naire was submitted to radiologists and surgeons of 
varying clinical experience from the grade of casualty 
officer to consultant. Five radiologists and five 
surgeons were included in each grade and the average 
score of each group was calculated as a percentage 
of the maximum score possible. 


Results 

The average score of each group of participants ts 
shown in Table VHI. The highest score of 95 per cent 
was obtained by the consultant radiologists, compared 
with a score of 70 per cent by the consultant surgeons. 
The senior registrar radiologists’ score was 88 per 
cent and that of the senior surgical registrars 81 per 
cent. The lowest scores were those of the registrar 
radiologists, surgical registrars and the casualty 
officers, being 60, 61 and 57 per cent respectively. 


The following answers to the questions asked in | 
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Table VI: RADIOLOGICAL SIGNS IN 25 CASES OF 
LARGE BOWEL OBSTRUCTION DUE TO 
CARCINOMA 


No. of 
Radiological sign Cases 
1. Distended caecum and large bowel with 2 
competent ileocaecal valve 
2. Distended caecum and large bowel with 17 


secondary obstruction of small bowel due 
to competent ileocaecal valve 

3. Distended large bowel with no caecal 6 
distension and incompetent ileocaecal valve 


Table VII: RADIOLOGISTS’ ASSESSMENT 
COMPARED WITH FINAL DIAGNOSIS IN 249 
CASES OF ACUTE ABDOMEN 


Assessment No. of cases — u 
No help in diagnosis 143 
Diagnostic 59 
Of help in diagnosis 45 
Wrong diagnosis 2 


Table VIII: AVERAGE SCORE OF RADIOLOGISTS 
AND SURGEONS IN ACUTE ABDOMINAL X-RAY 


QUESTIONNAIRE 
Average 74 score of five 


| participants * 
. Grade Radiologist 
Consultant 95 
Senior registrar 88 
Registrar 60 


Casualty officer — 


* Maximum score 10077. 
















Discussion 
The scores obtained by the various.groups are of co 
siderable interest, as some would have anticipa: 
both the consultant and senior registrar radiologi 
to have scored better than any other group. Sen 
registrar surgeons scored better than their consult: 
possibly because the majority of their day to day wo 
is involved with the assessment of the acute abdom 
However, the greatest difference in the scores w 
found between the senior doctors and the jun 
registrars and casualty officers. It is apparent from ! 
answers to the questionnaire that the degree. 
accuracy with which the junior registrars assessed 
plain X-rays is unacceptably low. This, therefo 
suggests that if the plain X-ray is to be of maxim: 
value as a routine investigation its reporting mu 
carried out by a senior radiologist at the time of 
performance. 3 


Conclusions 


study were obtained: : 

1. Specific radiological features can be found in i 
less than 48 per cent of the plain X-rays in pat : 
suffering from one of five acute abdominal disea 
studied. 

2. In a consecutive series of 249 acute abdor 
admissions the radiology report was consid 
positively helpful in diagnosis in 42 per cent o 
cases. It is the author's opinion that the plain X 


























































of the acute abdomen should become a routine 


investigation. 


3, The plain abdominal X-rays must [e dépórted, | 


at the time of the investigation, by a senior radiologist 
if maximum benefit is to be obtained. 
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Isolation and preservation of islets from the mouse, 
rat, guinea-pig and human pancreas 
J. FERGUSON, R. H. ALLSOPP, R. M. R. TAYLOR AND I. 


SUMMARY 

Viable islets of Langerhans have been isolated from the 
mouse, rat, guinea-pig and human pancreas using a free 
hand microdissection procedure. Viability has been 
assessed by light microscopy of sections stained with 
Gomori’s aldehyde fuchsin and by measuring the insulin 
release from islets in vitro in response to a glucose 
stimulus. Ten pieces of human cadaver pancreas have 
been studied. Islets were isolated from 6 and in 5 cases 
were shown to respond to a glucose stimulus in vitro. 
Five pieces of human pancreas removed at operation 
have been studied. Islets were isolated in all cases but 
only 2 showed a response to a glucose stimulus. 

Isolated animal islets have been subjected to three 
preservation systems and their viability following 
storage noted. 

l. Simple cold storage in Hank's balanced salt 
solution at 4 ^C. At 15 hours 100 per cent survival was 
noted. This dropped to 10 per cent at 48 hours, There 
were no survivors at 72 hours. 

2. Subzero storage. In group I (freezing rate 1°C] 
min) histological survival was 35 per cent and functional 
survival 20 per cent. In group Il (freezing rate 5 "Clmin 
with a 24-hour culture period after rewarming) histo- 
logical survival was approximately 87 per cent and 
functional survival 75 per cent. 

3. Organ culture. Islets from the guinea-pig, rat and 
mouse showed minimal morphological damage when 
cultured for 21 days in a simple organ culture system. 
At 28 days histological survival was approximately 30 
per cent. We were unable to correlate histological and 
functional survival in this group. 


Over recent years the possible cure of diabetes 
mellitus in man by the transplantation of isolated 
pancreatic islets has attracted much attention. The 
streptozotocin diabetic rat can be rendered normo- 
glycaemic following the implantation of isolated 
islets into a variety of sites including muscle and 
peritoneum (Ballinger and Lacy, 1972) and by 
injection into the portal vein (Kemp et al., 1973). 
Results of islet cell transplantation in humans have so 
far been discouraging. The number of islets required 
for a successful transplant in man has recently been 
estimated as at least 50000 medium-sized islets 
(Leading Article, 1975). This is an impossible number 
to obtain from one donor using current methods of 
isolation. Hellerstróm (1964) described a free hand 
microdissection procedure for isolating islets from 
the pancreas of laboratory rodents. This method is 
tedious and time-consuming and the yield is low 
(30-40 islets per pancreas). Islets obtained by this 
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method will respond to a glucose stimulus in vitro 
releasing insulin. There have been no reports of t 
isolation of human islets using this method. Lacy a 
Kostianovsky (1967) described a collagenase digesti 
method for islet isolation. This method produces 
greater yield of islets (200—400 per rat pancreas) t 
theoretically it contains several steps which m 
damage the islets. Ruiz and Lillehei ( 1974) stated th 
only 5-10 per cent of islets remain viable followi 
collagenase digestion. If islet cell transplantation is 
have any part to play in the management of t 
diabetic patient research efforts must be direct 
towards methods for increasing the yield or towa 
the establishment of long term preservation metho 
If islets could be stored in an islet or 9-cell bank th 
could be available in sufficient numbers for surgi 
implantation when needed. 

This paper reports an investigation of the isolati 
of pancreatic islets from laboratory rodents and fri 
the human pancreas. Animal islets have also be 
subjected to three preservation systems: 

1. Simple cold storage of islets in a balanced s 
solution at 4 "C. 

2. Subzero storage of islets in liquid nitrogen. 

3. Organ culture of isolated islets. 





Materials and methods 


Animal donors 
Mice, rats and guinea-pigs have been used withe 
regard to age, sex or weight. All the animals w 
starved for 48 hours prior to pancreatectomy. 


Human donors 
Cadaver pancreas: Ten pieces of pancreas remo 
during the en bloc cadaver donor nephrectomy h: 
been studied. The time interval from cardiac arrest 
placing the pancreas in iced Hank's solution var 
from 14 to 42 minutes. The pancreas was then tra 
ported to our laboratory in thermos flasks contain 
ice cold Hank's solution. Transport and storage tit 
varied from 30 minutes to 9 hours. 
Pancreas removed at operation: Five pieces of pancr 
removed at operation have been studied. The surg) 
indications for pancreatectomy were carcinoma i 
cases and chronic pancreatitis in the remaining 3 ca: 
Transfer of the pancreas from the operating thea 
to the laboratory was once again performed in Han 
balanced salt solution at 4 ^C. In this group stor 
and transfer periods varied from 15 to 45 minutes 
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Microdissection of pancreatic islets 

Islets were isolated using a free hand microdissection 
procedure. The donor animal was killed and the 
pancreas quickly excised, washed in cold Hank's 
solution and then diced into small pieces measuring 
approximately 2x2 mm, The diced pancreas was 
transferred to a small dissection well containing 8:0 ml 
of Hank’s solution at 4 °C. Microdissection of islets 
was carried out using a Nikon stereoscopic dissecting 
microscope with oblique incident illumination. An 
arbitrary maximum dissection time of 45 minutes was 
adhered to and in this time 30-40 islets could usually 
be isolated by one operator from the pancreas of all 
the laboratory animals studied. 

The microdissection procedure proved to be much 
more difficult using human pancreas which has a 
much greater proportion of fibrous tissue. Of the 
15 pieces of pancreas studied, islets were isolated 
from 11. 


Preservation methods 
Only animal islets were subjected to preservation 
studies. 
1. Simple cold storage: Microdissected islets in groups 
of 10 were transferred from the dissection well to 
small glass tubes containing Hank's balanced salt 
solution at 4 ^C. The tubes were placed in a refrigera- 
tor at 4 ^C for periods varying from 15 to 72 hours. 
2. Subzero storage: A Cryosan biological freezer 
model BV4 was used. The freezing mixture was made 
up as follows: Earle's solution, 10 per cent dimethyl 
sulphoxide and 10 per cent fetal calf serum. In each 
experiment 10 islets were added to 1 ml of this 
mixture contained in small polythene cryules. In the 
first 13 experiments (group I) the freezing rate was 
1 ^C/min to —50 ^C; rapid freezing to —187 ^C was 
then performed by immersion of the cryules in 
liquid nitrogen. Rewarming was performed by 
immersion of the cryules in a waterbath at 37:4 °C. 
In group H islets obtained from 8 animals were 
frozen at a rate of 5°C/min to — 50 ^C, and rapid 
freezing to — 187°C was performed by immersion of 
the cryules in liquid nitrogen. Following rewarming 
the islets were cultured for a period of 14-24 hours in 
Falcon tissue culture flasks containing 15 ml freshly 
made RF 10 medium (see below). Storage periods at 
-187 °C in both groups varied from 1 to 2 weeks. No 
attempt was made to control this storage period as 
there is good evidence that it does not influence 
survival (Eijsvoogel et al., 1973). 
3. Organ culture of isolated islets: Organ tissue 
culture dishes (60 x 15-mm style with absorbent ring) 
obtained from Falcon, 1950 Williams Drive, Oxnard, 
Ca. 93030, USA, were used. The centre well contains 
freshly made tissue culture medium RF 10. This 
medium was made up as follows: RPMI 1640, 90 ml, 
heat-inactivated fetal calf serum 10 ml, L-glutamine 
1-5 ml/100 ml, penicillin and streptomycin solution 
] ml. The final glucose concentration of the medium 
was 200 mg per cent. All the constituents wereobtained 
from Gibco Biocult Ltd, Paisley. Islets were cultured 
on a Millipore filter floating on the culture medium. 
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The chambers were placed in airtight jars containing 
95 per cent air and 5 per cent CO, and incubated 
at 374"C. The medium was replenished at 5-day 
intervals. 

Islets were cultured for periods of 7-28 days. 


Viability assessment 
Light microscopy: The morphology of freshly isolated 
islets and of islets following preservation was observed 
after staining sections with Gomori’s aldehyde fuchsin 
(Gomori, 1950) using an orange G light green 
counterstain. Histological survival has been defined as 
the presence of at least 50 per cent of islets in any one 
experiment fulfilling the following criteria: (a) no 
disruption of cell membranes, (6) no nuclear pyknosis, 
(c) no gross enlargement of the cytoplasm and (d)a 
normal configuration of the nucleoli. 
Perifusion of islets: Viable pancreatic islets will 
respond to a glucose stimulus in vitro by a typical 
biphasic release of insulin (Hoshi and Shreeve, 1973). 
In the present study islet viability was assessed using a 
perifusion system similar to that described by Hoshi 
and Shreeve. Basal perifusion was performed with a 
Krebs ringer bicarbonate buffer solution containing 
100 mg per cent glucose. The period of basal peri- 
fusion varied between 35 and 40 minutes, and during 
this time samples of perifusate were collected at 
5-minute intervals and stored at — 20°C. Following 
the basal perifusion, a switch over to a buffer solution 
containing 500 mg per cent glucose was performed. 
Samples were again collected at 5-minute intervals, 
stored and then assayed for insulin. 

In the case of the human islets a final basal period 
of perifusion was added. 
Insulin assay: Assays were performed using a single 
antibody insulin radio-immunoassay (Yalow and 
Berson, 1960) with coated charcoal as separation 
medium (Herbert et al., 1965). Guinea-pig antibody 
RDOG/10 was obtained from the Wellcome Research 
Laboratories, Beckenham, Kent. A  freeze-dried 
human insulin standard was supplied by the MRC 
Department of Biological Standards. Mouse and rat 
standards were obtained from Novo Laboratories, 
Copenhagen. Guinea-pig insulin does not cross- 
react with other insulins and therefore no perifusions 
were performed on guinea-pig islets. 


Results 


Freshly isolated islets 

Animal (Fig. 1): Islets were isolated from 15 control 
rats and 6 control mice. Immediately after isolation a 
group of islets was fixed for histological examination. 
Ten islets from each were perifused and the insulin 
output measured. During the basal perifusion several 
samples showed initial raised levels of insulin which 
decreased rapidly. This is thought to be due to a 
‘wash-out’ phenomenon of preformed insulin. When 
the perifusate is changed to one containing 500 mg 
per cent glucose there is a delay of some 10 minutes 
before insulin levels increase. This is partly explained 
by the dead space of the apparatus, which has been 
measured at 4 ml. At 60-80 minutes peak levels of 
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Fig. 1. Insulin response of freshly isolated rat and mouse 
islets and of the group II cryopreserved islets. Mean values 
4 s.e.m. KRBB, Krebs ringer bicarbonate buffer. 


insulin output are shown, with a plateau occurring at 
approximately 90 minutes. 

Histologically, freshly isolated islets showed 
minimal damage. The 8 cells were slightly degranu- 
lated when compared with islets seen in sections of the 
control fixed whole pancreas. In 13 out of 15 cases 
rat islets were shown to respond to a glucose stimulus 
in vitro by a release of insulin. In the 2 cases that did 
not respond the microdissection procedure had been 
difficult and the dissection time prolonged, 65 and 
75 minutes respectively. In the mouse, islets from all 
6 cases responded to a glucose stimulus. 


Human: 

Cadaver pancreas (Fig. 2): Of the 10 pieces of cadaver 
pancreas studied, we were able to microdissect islets 
from 6. In the remaining 4 cases islets could not be 
distinguished from surrounding acinar tissue. Histo- 
logically, the islets appeared relatively undamaged, 
although in all cases a small proportion of necrotic 
cells was identified. The 8 cells showed varying degrees 
of degranulation when compared with the controls. 
In 5 cases the isolated islets could be shown to respond 
to a glucose stimulus in vitro (Fig. 2). Initial high 
levels of insulin similar to those observed in the 
animal experiments were seen in some cases. In Case 
5 no response to a glucose stimulus was demon- 
strated, and the suggestion that this was due to the 
9 hours’ ice storage before microdissection was 
commenced was confirmed by histological examina- 
tion of the islets which showed a picture of complete 
necrosis. The peak levels of insulin output in response 
to a glucose stimulus varied between 20 and 40 uu. 
mi-! 10 islets~!. The marked variation in the response 
curves may be partly explained by the normal variation 
in the size of human islets. We have not been able to 
express insulin output in relation to the weight of 
islet tissue perifused but have expressed it in 
terms of uu. ml-! 10 islets~', which must necessarily 
be influenced by the size of the islets in any one 
case. 
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Fig. 2. Insulin response of cadaver islets. Case 1: 19-year-o 
male with irreversible brain damage following a road trafi 
accident. Case 2: 32-year-old male. Death due to a massive 
intracerebral bleed. Case 3: 45-year-old male. Death due te 
cerebral tumour. Case 4: 55-year-old female. Death due to 
subarachnoid haemorrhage. Case 5: 41-year-old female. 

Death due to subarachnoid haemorrhage (pancreas was 

stored for 9 hours at 4 ^C before microdissection). Case 6: 
10-year-old female. Death due to irreversible brain damage 
following a road traffic accident. 
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Fig. 3. Insulin response of islets removed at operation. 
Case 7: 55-year-old male. Distal pancreatectomy for chr 
pancreatitis. Case 8: 48-year-old male. Distal pancreatec 
for chronic pancreatitis. Case 9: 68-year-old female. Par 
pancreatectomy for carcinoma of stomach. Case 10: 
51-year-old male. Distal pancreatectomy for chronic 
pancreatitis. Case 11: 70-year-old male. Pancreatectomy 
for carcinoma of pancreas. 


Pancreas removed at operation (Fig. 3): Five piec 
pancreas removed at operation have been studie 
3 cases the tail of the pancreas was removed be 
of chronic pancreatitis, and in the remainir 
pancreatectomy was performed for carcinoma. 
were easily microdissected from the 3 cases of ch 
pancreatitis but with considerable difficulty fror 
2 cases of carcinoma. Histologically, a signi 
variation in the degree of damage was noted. 
from all the cases showed the presence of nec 
cells. In the islets derived from pancreas rem 
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Table I: SURVIVAL OF ISLETS AFTER STORAGE 
AT 4°C IN HANK’S SOLUTION 


1Sh | 24h 48 h 72 h 
Animal | HS FS HS FS HS FS HS FS 
Guinea-pig — — 2/6 — 0/1 — 0/2 — 
Rat 2/2 2/2  4j8 1/8 1/10 1/10 Of/6  Oj6 
Mouse —  -—— F/8 4/8 (0/3 0/2 0/6 0/6 


HS, Histological survival; FS, functional survival. 


Table Ii: SURVIVAL OF ISLETS AFTER STORAGE 
AT —187 ^C 


Group I Group II 
Animal HS FS HS FS 
dc uM m a ue. PNE 
Mouse 0/2 — gud c" 
Rat 4/11 2/11 7/8 6/8 


HS, Histological survival; FS, functional survival. 


Table IH: SURVIVAL OF ISLETS AFTER ORGAN 
CULTURE FOR VARYING PERIODS 


7d . 14d 21 d 28 d 
Animal HS FS HS FS HS FS HS FS 
Guinea-pig 10/11 —— 3/4 — dl — 3/6 | — 
Rat 6/6 0/5 5/6 0/6 5/6 0/6 27 0/7 
Mouse 2/2 0/2 2/2 0/2 4/5 0/5 2/6 0/6 


HS, Histological survival; FS, functional survival. 


because of chronic pancreatitis the number of necrotic 
cells was less than 5 per cent of the total, and the 
necrotic cells were present at the periphery of the 
islet. This peripheral necrosis may be the result of 
mechanical trauma sustained during microdissection. 
Histologically, undamaged 8 cells showed varying 
degrees of degranulation when compared with the 
controls, Islets isolated from carcinomatous pancreas 
demonstrated an increased proportion of necrotic 
cells, and degranulation of the ® cells was more 
pronounced. In 3 cases the islets showed no response 
to a glucose stimulus, but the remaining 2 responded 
in a manner similar to islets isolated from cadaver 
pancreas (Cases 7 and 8, Fig. 3). 


Preserved islets 

1. Simple cold storage: Microdissected islets from all 
the animals were stored for periods of 15-72 hours in 
Hank's balanced salt solution at 4 ^C. Their survival 
is shown in Table I. After 15 hours, histological and 
functional survival was 100 per cent. At 24 hours in 
the guinea-pig there were 2 out of 6 histological 
survivors. In the rat 4 out of 8 were classified as 
histologically surviving, but only 1 out of 8 showed a 
positive response to perifusion. In the mouse histo- 
logical survival was 7 out of 8 and functional survival 
4 out of 8. Increasing the storage period produced 
progressive histological damage. 

At 48 hours only 1 histological survival was noted 
in the rat. There were no survivors following 72 
hours' storage. 

2. Subzero storage: The results are shown in Table H 
and Fig. 1. In group I, islets from 2 mice were com- 
pletely necrotic following storage at — 187 °C. 

In the rat, however, histological survival was noted 
in 4 out of 11 cases and functional survival in 2 out of 
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11. In group H histological survival was noted in 7 
out of 8 and functional survival in 6 out of 8. 

3. Organ culture of isolated islets: Islets from the 
guinea-pig, rat and mouse were cultured as described 
for periods of 7-28 days. Survival is shown in 
Table 1. 

At 7 days 90-100 per cent histological survival was 
noted. This dropped to approximately 80 per cent at 
21 days and to 33 per cent at 28 days. In organ culture 
during the first 7 days the islets tended to become 
more spherical and the B cells showed degranulation. 
At 28 days fibroblastic overgrowth was observed and 
the capsule of several islets appeared to have ruptured 
with the subsequent outgrowth of islet cells as a 
monolayer on the filter paper. Increasing the culture 
period tended to increase the number of damaged 
islet cells which were usually seen at the periphery or 
within the centre of the islet. Of 62 culture experi- 
ments performed, perifusions were carried out in 39. 
In no case was there a positive response. 


Discussion 

Viable pancreatic islets can be isolated from the 
mouse, rat and human pancreas using a simple free 
hand microdissection procedure. The yield of islets 
is low but sufficient numbers can be obtained for in 
vitro physiological and preservation studies. Freshly 
isolated animal and human islets appeared histo- 
logically normal and responded to a glucose stimulus 
in vitro with an increase in insulin output of at least 
three to four times. The human pancreas is a tough 
fibrous organ, making islet cell isolation a difficult 
procedure. Research in this field has been hampered 
not only by the high fibrous content but also by the 
scarcity of suitable organs. The few reports on 
isolation of islets from the fetus (Espinosa et al., 
1970), from children (Ashcroft et al., 1971) or from 
the adult pancreas (Sutherland et al., 1974; Heller- 
strom et al., 1975) disclose great variations in purity 
and specific functional capacity. All of these reports 
described the use of the collagenase digestion method 
of isolation. We have presented evidence in this paper 
that viable islets can be isolated from the human 
pancreas using a simple free hand microdissection 
procedure. 


Cadaver pancreas 

Using cadaver pancreas, islets have been isolated in 
6 out of 10 cases, and of these, 5 have been shown to 
respond to a glucose stimulus in vitro by the release of 
insulin. The age range of the donors varied from 
10 to 55 years and the warm ischaemic period (from 
cardiac arrest to placing the pancreas in cold Hank's 
solution) varied from 14 to 42 minutes. In 5 cases the 
transport and storage times varied from 30 minutes 
to 2 hours, but in Case 5 the pancreas was stored for 
9 hours in ice before the microdissection was com- 
menced. The average microdissection time was 30 
minutes with an arbitrary maximum set at 45 minutes. 
It is interesting to note that the failure to respond to a 
glucose stimulus was in the islets derived from Case 5 
which had been subjected to 9 hours' ice storage. This 


confirms the observations of Sutherland (1975), who 
was unable to demonstrate human islet cell function 
in vitro after 1 hour’s warm ischaemia or 5 hours’ 
cold ischaemia. The insulin responses illustrated in 
Fig. 2 show quite marked variation, and this may be 
partly explained by the variations in size of isiets used 
in different experiments. We have expressed insulin 
output as uu. ml-! 10 islets~! and we have no data on 
the absolute weight of islet tissue perifused in any one 
instance. 

Sutherland (1975) reported a typical biphasic 
insulin response by collagenase-isolated human islets. 
We have not been able to observe this characteristic 
response in our experiments, but we believe that this 
failure is probably due to two factors: we used a 
rather slow rate of perifusion (0-6 ml/min) in our 
experiments, and we sampled the perifusate at 
5-minute intervals and it is known that the first peak 
of the biphasic curve will only be seen if samples are 
collected at 1-minute intervals following the change- 
over to the glucose stimulus. 

In all but 1 case we observed a ‘wash-out’ pheno- 
menon of insulin during the period of basal perifusion. 
Stimulated levels of insulin varied between 22 and 
40 uu. mi~! 10 islets. Lawson and Poutala (1974) 
reported stimulated levels of 84 uu./ml in collagenase- 
isolated human islets. These levels were obtained from 
25 to 30 islets and are slightly less than thoseseenin our 
experiments. Ashcroft et al. (1971) reported an 
increase in insulin levels from human islets of four to 
seven times by raising the glucose concentration of 
static incubations from 60 to 300mg per cent. 
Stimulated levels of insulin were quoted at 372+ 
5-2 wu. islets? 90 min=}. 

Morphologically, the islets in our experiments 
showed minimal damage and were relatively free from 
contaminating acinar tissue. This is in contrast to the 
experience of Sutherland et al. (1974), who found 
great difficulty in identifying islets visually, and they 
in fact assessed islet purification by measuring the 
increase in insulin to amylase ratios over those found 
in whole pancreas. In our experiments the 8 cells 
showed varying degrees of degranulation. The a cells 
looked normal. Islets from Case 5 (9 hours! cold 
storage) showed complete necrosis. 


Pancreas removed at operation 

The indications for operative removal have been 
described. Three cases failed to respond to a glucose 
stimulus in vitro, the remaining 2 showing a positive 
response. At the time of writing there are no reports 
in the literature describing the isolation of islets from 
human pancreas removed at operation except for 2 
reports of the isolation of islets from the pancreas of 
2 children suffering from islet cell hyperplasia 
(Ashcroft et al., 1971; Ballinger and Lacy, 1972). We 
have successfully isolated islets from 2 patients 
subjected to partial pancreatectomy for chronic pan- 
creatitis. The islets from Cases 7 and 8 responded to a 
glucose stimulus in vitro, and morphologically they 
showed minimal damage. Islets have also been iso- 
lated from 2 pieces of pancreas removed at operation 
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for carcinoma and from a further case of chromic. 
pancreatitis. In the latter 3 cases no response sea 
glucose stimulus was demonstrated and morpto- 
logically the islets showed a greater proportios of 
necrotic cells. It is interesting to note that in Case. 7 
and 8 the microdissection procedure was very eu vy, 

although the pancreas was very tough and fibrased. 
secondary to chronic pancreatitis. In Cases 9, 10 acd. 
11 dissection was extremely difficult. 

It has been known for many years that folloscig. 
pancreatic duct ligation in animals the acinar t: 
gradually atrophies, leaving a fibrotic remnant rici 
islet tissue with minimal acinar tissue. Hultquist zd. 
Thorell (1964) described duct ligation as a part metod 
for the isolation of islets of Langerhans. from ue “at 
and guinea-pig. Chronic pancreatitis may be cene 
sidered as the ‘duct ligation experiment cf nature” pu 
our observations regarding the ease of microdissectin 
of islets from Cases 7 and 8 tend to confirm this. — 

In this group the warm ischaemic time sho«id 
theoretically be zero as the excised pancreas in each 
case was immediately placed in iced Hank’s solu ian. 
Storage and transfer times varied frem 15 t5 45 
minutes and the average microdissection time was 
30 minutes. It is therefore difficult to explair he 
failures in this group as being due to prolonged v rm 
or cold ischaemic times. The insulin response trom 
Cases 7 and 8 showed levels of insulin cf up to 3€. 
ml-* 10 islets-!. In both cases there was.a delay : in : 
response following the change-over to Krebs mm 
bicarbonate buffer containing 500 mg per cent gluzese. 
This delay may be partly explained by the dead «ace 
of the apparatus which has been measured at oni. 
As in the cadaver group a typical biphasic resscuise 
was not demonstrated, but this was probably d 
our sampling rate as previously discussed. 

The main criticism of microdissection is thet the 
yield of islets from any one pancreas is low. If seis: 
factory long term preservation methods cous. be 

established, a small yield would no tonger be the 
serious problem that it is at present. There have cer 
numerous reports of the successful preservation of 















































1973), by ao ores UON (Knight. 
tissue culture techniques (Anderssor, 
majority of these investigations have used collagenase: 
isolated islets and therefore it may be somevwha: 
inaccurate to compare these with the results cf "our 
experiments using microdissected islets. 

We have described the histological and functienal 
survival of microdissected islets subjected to tsree 
preservation systems: 








1. Simple cold storage 

Knight et al. (1973) reported the successful storage of 
collagenase-isolated islets for up to 48 hours - a 
balanced salt solution at 4 ^C. We have not bees as 
successful, noting only 1 instance of func 
survival at 48 hours. It would appear from our 5 
that this method may provide a suitable system 
the short term preservation of islets for up to 12 mes 
In the clinical situation we cannot see this as bei of 
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any practical value, but if methods become available 
for harvesting large numbers of islets from any one 
pancreas it may prove useful for the short term 
storage of those required before a transplant could be 
performed. 


2. Subzero storage 
Cryopreservation is a relatively new field and one that 
is fraught with numerous difficulties, including 
freezing rates, rewarming rates, the use of different 
cryoprotective agents and the fact that different 
tissues show differing susceptibility to freezing injury. 
Cell damage occurs during freezing and rewarming. 
At —187 ^C molecular motion is almost completely 
inhibited and theoretically ageing and degeneration 
of cells should be prevented. Eijsvoogel et al. (1973) 
have shown that the length of storage at —187 *C 
has no effect on the functional properties of cryo- 
preserved lymphocytes in vitro. In the present experi- 
ments in group I animals, functional survival was 
only demonstrated in 2 out of 11 cases. Survival is 
significantly increased to approximately 75 per cent 
by using a freezing rate of 5 ^C/min with 10 per cent 
dimethyl sulphoxide followed by a 24-hour culture 
period after rewarming. We were unable to distinguish 
between the effect of faster cooling, the culture period 
or a combination of the two as being responsible for 
the greater relative success of group II over group I. 
Knight (1974) quoted freezing rates varying between 
| and 10 ^C/min down to —8 °C. It has been stated 
by Leibo et al. (1970) that the survival of marrow stem 
cells is maximal at a cooling rate that depends on the 
cryoprotective agent used and its concentration. They 
have also shown that the survival of cells using 0-4 M 
glycerol is not affected by cooling rates varying 
between 2 and 10 °C/min. In both our experimental 
groups we used the same concentration of dimethyl 
sulphoxide and it may be that our increased freezing 
rate of 5 °C/min is not responsible for the increased 
survival. 


3. Organ culture 

Moskalewski (1969) has reported histological survival 
of guinea-pig islets following 14 days' tissue culture. 
The main morphological changes observed were 
related to degranulation of the à cells. Andersson 
(1974) reported on the long term effects of glucose on 
insulin release and glucose oxidation by mouse 
pancreatic islets maintained in tissue culture. He 
showed that islets cultured for 6 days at a physio- 
logical glucose concentration produced insulin in a 
manner similar to that observed for freshly isolated 
islets. For freshly isolated, non-cultured islets there 
was a sigmoid dose-response curve with a maximal 
stimulation at about 20 mmol glucose. 

We have shown that islets from the guinea-pig, rat 
and mouse demonstrate minimal morphological 
damage when cultured for 21 days in a simple organ 
culture system. Increasing the culture period to 28 days 
produced progressive histological damage. We have 
not been able to correlate the histological findings 
with functional survival using the perifusion system in 
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any of our cultures. No scientific explanation for this 
failure can be offered, but it may be that the artificial 
nature of organ culture in some way affects either the 
synthesis or release of insulin in response to a glucose 
stimulus. The tissue culture medium used in our 
experiments contained the indicator phenol red, which 
only shows gross alterations in pH occurring during 
culture. It is possible that minor alterations in pH 
occurred and that these may be responsible for the 
lack of a functional response to a glucose stimulus. 
We have recently observed that collagenase and 
microdissected islets from the rat fail to respond to a 
glucose stimulus if the pH of Hank's solution used 
during isolation falls below 6-8 (Craik et al., 1975). It is 
also of interest to note that a great number of the 
reports of successful islet cell culture are of islets 
isolated by the collagenase technique. 

We are pursuing this work and also subjecting 
microdissected human islets to the three described 
preservation systems. 
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Endotoxin, bile salts and renal function in 


obstructive jaundice 
M. E. BAILEY* 


SUMMARY 
It is generally agreed that there is an increased incidence 
of postoperative renal failure in patients with obstruc- 
tive jaundice. The proposition that this may be due to 
endotoxin, and that the endotoxin may be absorbed 
from the patient's own bowel flora, has been investigated. 
The study was conducted in patients and in animals. 

Twenty-four patients with obstructive jaundice were 
studied. Sixteen had endotoxin in the portal blood at 
operation and 13 of these had peripheral endotoxaemia 
at the time of operation or developed it during the 72 
hours following operation. Only 3 of the patients had 
a proved possible site of infective origin for the endo- 
toxaemia, the remainder absorbing the endotoxin from 
their own gastro-intestinal organisms. 

Portal endotoxaemia occurred when the serum bili- 
rubin was 8-5 mg/100 ml or greater. 

There was a highly significant decrease in mean endo- 
genous creatinine clearance postoperatively in patients 


with endotoxaemia, and expression of this as a per- 


centage postoperative fall compared with preoperative 
levels enhanced the significance. Jaundiced patients 
without endotoxaemia had no significant fall in endo- 
genous creatinine clearance. 

Matched non-jaundiced control patients did not de- 
velop portal or peripheral endotoxaemia, and there was 
no significant fall in postoperative creatinine clearance. 

Experiments using animals showed that the absence 
Of bile salts in the intestinal tract in obstructive jaundice 
allows endotoxin to be absorbed, and that this absorp- 
tion can be prevented by the oral administration of bile 
salts. 

The therapeutic implications in patients are discussed. 


Materíals and methods 


Human study 
TWENTY-FOUR patients with obstructive jaundice, 
matched for age, sex, diagnosis and lowest intra- 
operative blood pressure, were studied. A pilot study 
on the first 3 patients was performed to assess whether 
endotoxaemia occurred. Thereafter on each patient 
a 24-hour endogenous creatinine clearance estimation 
was made during the preoperative period and for 72 
hours postoperatively. Mannitol was given in the way 
advocated by Dawson (1965a). Urine samples were 
collected by continuous catheter drainage. Serum 
bilirubin and serum and urinary electrolyte levels 
were measured. Daily blood, urine, sputum and, if 
possible, bile cultures were performed to establish 
whether any site of infection was present. 

Blood samples were obtained for endotoxin assay 
preoperatively and for 3 days postoperatively from a 
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peripheral vein after cleansing the skin with iodine in 
alcohol. At operation blood was obtained for endo- 
toxin estimation from the portal vein if possible, or 
from the superior mesenteric vein. The samples were 
collected into a sterile syringe containing 100 units of 
heparin. 

Glassware used for endotoxin assay was cleansed 
by overnight soaking in Haemosol, followed by twelve 
rinses with freshly distilled water and two with 
pyrogen-free water. After autoclaving at 140 ^C for 
4 hours the glassware was baked for 3 hours in a 
hot air oven at 160 ^C. The assay technique was 
based on that of Levin et al. (1970) as modified by 
Yin et al. (1972). To 1 ml of the plasma sample was 
added 0-5 ml of chloroform and the mixture was 
shaken on a Vortex mixer for 2 hours. It was then 
centrifuged at 600 g for 10 minutes, and 0:1 ml of the 
middle layer was transferred to another tube and any 
traces of chloroform were evaporated by incubation 
at 37°C for 10 minutes; 0-1 ml of limulus lysate 
(Sigma Laboratories) was then added and the speci- 
men left at 37°C for 24 hours. A positive test for 
endotoxin was obtained when a definite gel formed. 
In every test a known positive containing Escherichia 
coli 0111.B4 (Difco Laboratories) and a known nega- 
tive containing endotoxin-free water (Sigma Labora- 
tories) was used as a control. The sensitivity of the 
assay was such that a concentration of endotoxin of 
0-005 ug/ml and above resulted in consistently positive 
tests. 

Sixteen non-jaundiced patients, matched to the 
jaundiced patients and undergoing operations of 
similar magnitude and site, were studied in an identical 
Way. 


Animal study 
Fifty-eight male Wistar rats (250-320 g) were sub- 
jected to bile duct ligation and division or sham 
operation under light ether anaesthetic 2 weeks before 
treatment in five groups. The rats were kept in clean 
cages in a temperature-controlled environment and 
allowed food and water ad libirum. 

Group I: Bile duct ligation for 2 weeks and intra- 
venous injection of lead acetate. 

Group II: Bile duct ligation for 2 weeks and oral 
E. coli endotoxin. 

Group IIT: Sham operation and 2 weeks later oral 
E.. coli endotoxin followed by intravenous lead acetate 
3 hours later. 


* Department of Surgery, University of Cape Town Medical 
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Table 1: DETAILS OF OBSTRUCTIVE JAUNDICE PATIENTS 


Lowest 
intra-operative 


Endogenous crescsmiee 
alearance 





















Case blood pressure Bilirubin Endotoxin Site of Mean 
No. Age Diagnosis (mm Hg) (mg/100 ml) Portal Peripheral infection Preop, postop. 
1 7} Cancer of bile duct 90 41 Positive Positive — 
2 65 Cancer of pancreas 95 33 Positive Negative — 
3 52 Cancer of pancreas 105 8 Negative Negative — — 
4 35 Cancer of pancreas 120 33 Positive — Positive sone 100 47 
5 55 Cancer of pancreas 110 38 Positive — Positive a 40 10 
6 73 Cancer of pancreas 85 50 Positive Positive — 48 34 
7 56  Galistones 100 25 Positive Positive E. coffin 100 64 
bile 
8 58 Cancer of pancreas 115 39 Positive — Positive — 83 57 
9 53 Cancer of pancreas 95 28 Positive Positive — - 40 28 
1) 60 Bile duct stricture 110 34 Positive Positive — 47 23 
H 70 Stone in common bie 140 3 Negative Positive E, coli in gü 56-7 
duct bile 
}2 65 Cancer of pancreas 90 16-9 Positive — Positive l 91 59 
13 92 Cancer with secondary 110 9-7 Positive Positive — S5 41 
deposits 
14 65 Cancer of pancreas 100 24 Positive — Positive — 124 63 
15 52 Cancer of pancreas 70 16:8 Positive Positive E. cali in 66 17 
blood 
15 48 Cancer of pancreas 130 8.5 Positive Negative ~ 92 93-3 : 
17 52 Cancer of pancreas 140 28 Positive Negative = 75 135 tie 
18 77 Cancer of pancreas -+ 130 5:55 Negative Negative _ 86 75 3 
gallstones 
19 51 Cancer of pancreas 120 26 Negative Negative -l S0 4d 
20 59 Cancer of pancreas 80 8.7 Negative Negative — 94 73 
21 56 Hepatoma invading bile 120 13 Positive Negative oe 196 143 
duct 
22 74 Cancer of bile duct 100 16:2 Negative Negative vo 29 31 
23 61 Gallstones 100 5.6 Negative Negative ——— - Hi? 98 
24 §3 Stone in common bile 120 3 Negative Negative = 35 34 
duct 


* Patient died. 
t Preoperative bowel preparation. 


Group IV: Bile duct ligation for 2 weeks and oral 
E. coli endotoxin followed by intravenous lead acetate 
3 hours later. 

Group V: Bile duct ligation and 12 days later oral 
sodium taurocholate 8 mg/100 g body weight three 
times per day for 2 days, then oral endotoxin and 
intravenous lead acetate 3 hours later. 

In each case E. coli 0111.B4 (Difco Laboratories) 
was used in a dose of 5 mg/100 g body weight. It was 
administered orally by means of a gavage tube. The 
dose of lead acetate was 5 mg/100 g body weight, 
given via the dorsal vein of the penis. Lead acetate 
sensitizes the rat to minute quantities of circulating 
endotoxin, levels of 1 ng of endotoxin in the blood 
causing death from endotoxaemia within 48 hours in 
the sensitized animal (Selye et al., 1966; Filkins, 1970). 
It is a well-accepted non-invasive bioassay procedure 
for endotoxin and is of great sensitivity (Gans and 
Matsumoto, 1974). 

Histological examination of the liver and kidneys 
was performed in all the animals. Serum bilirubin 
measurements were made to confirm jaundice in the 
bile-duct-ligated rats. 


Results 

Human study 

Sixteen of the 24 jaundiced patients had endotoxin in 
their portal blood at operation (Table I). Thirteen 
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had a positive assay for endotoxin in their peri: 
blood. It will be seen from the table that c 
patients had proved sites of infection which pe 
accounted for the peripheral endotosaemia. 

were therefore 10 patients who almost certain» 
veloped the portal, and consequent peripheral, 2% 
toxaemia from their own gut organisms. 

Only untreated patients with a serum bilirul: 
8-5 mg/100 ml or greater were shown to have 
toxin in the portal blood. Those with a serum 
rubin below this level did not exhibr: portal 
toxin. The difference between these two gro 
highly significant at the 8:5 mg/100 ml level (P «€ 
Fisher's exact test). 

The mean preoperative creatinine clearance - 
non-endotoxin group of patients was. 92-72 m 
and in the endotoxin group was 70-39«ml/min € 
77). There is no significant difference in these 
operative levels. The mean postoperative crea 
clearance in the non-endotoxin group was 93°: 
min, but in the endotoxin group was. 39-69 m 
This difference is highly significant (F< 0:0025 
pressed as a mean percentage postoperative fz 
difference becomes even more significant (P <0 

Many of the jaundiced patients whe did not 
endotoxin in the portal blood or in whom the 
endotoxin did not ‘spill over’ to produc 
endotoxaemia had no fall at all in creatinine Sia 
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Table IH: MEAN ENDOGENOUS CREATININE 
CLEARANCE IN OBSTRUCTIVE JAUNDICE 
PATIENTS 

Creatinine clearance (ml/min) 


Preoperative Postoperative 
Endotoxin negative 92-72 93.27 
Endotoxin positive 70:39 39-69 


No significant difference in preoperative levels. 
Highly significant postoperative fall in endotoxin-positive 
patients (P< 0-0025). 


Table HI: DETAILS OF TREATMENT AND RESULTS 
IN THE ANIMAL STUDY 


Group I Group Ii Group HI GroupIV — Group V 
10 rats 10 rats 8 rats 15 rats 13 rats 
Bile duct Bile duct Sham Bile duct Bile duct 
ligation ligation operation ligation ligation 

| 12 d 
2 wk 2 wk 2 wk 2 wk Y 
Oral bile 
salts for 
2d 
Y Y Y | 
Lead Oral Oral Oral Oral 
acetate i.v. endotoxin endotoxin endotoxin endotoxin 
+ T T 
Lead Lead Lead 
acetate iv. acetatei.v. acetate i.v. 


| 


No deaths No deaths No deaths 13 deaths | death | 


in spite of a high serum bilirubin in some cases. The 
maximal fall in the non-endotoxin patients was 27 per 
cent. Conversely, in the jaundiced patients who de- 
veloped peripheral endotoxaemia the minimal fall in 
creatinine clearance was 28 per cent, and in most the 
fall was much greater up to a maximum of 74 per 
cent. 

There was no significant correlation between the 
serum bilirubin and the fall in creatinine clearance 
(P > 0:5). 

Two patients (Cases 19 and 22 in Table I) had pre- 
operative bowel preparation with kanamycin for 5 
days. They did not have endotoxin in the portal 
blood as would have been expected with their high 
serum bilirubin, did not therefore develop peripheral 
endotoxaemia and had no consequent significant fall 
in creatinine clearance. | 

Sixteen non-jaundiced control patients did not have 
portal or peripheral endotoxaemia and they had no 
significant fall in postoperative creatinine clearance. 


Animal study 

The rats with obstructive jaundice who were given 
either intravenous lead acetate alone or oral endo- 
toxin alone survived (groups I and I, Table HI). This 
confirms that lead acetate alone is not toxic and that 
the unsensitized rat is relatively insensitive to endo- 
toxin. Sham-operated non-jaundiced rats fed oral 
endotoxin and then sensitized to endotoxin by intra- 
venous lead acetate did not die (group IID, showing 
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that the non-jaundiced animal does not absorb endo- 
toxin from the gastro-intestinal tract to any signi- 
ficant degree. Conversely, of 15 jaundiced rats fed 
oral endotoxin and then sensitized with lead acetate, 
13 died, indicating that they had absorbed significant 
amounts of endotoxin from the gut (group IV). How- 
ever, when similarly jaundiced rats were fed bile salts 
orally for 2 days before they were given the oral 
endotoxin and sensitized with intravenous lead ace- 
tate, only 1 died (group V). The fact that 14 out of 
13 rats in group V survived means that they had not 
absorbed the endotoxin, and since the only difference 
between groups IV and V was that the latter group 
had been fed bile salts, it can be concluded that the 
bile salts prevented the absorption of the endotoxin. 
A similar conclusion can be drawn from the non- 
jaundiced rats in group HI. 

Therefore bile salts normally prevent endotoxin 
absorption from the gut, and when bile salts are 
absent, as in the obstructive jaundice state, endo- 
toxin can be absorbed. 


Discussion 
The increased incidence of postoperative renal 
failure in patients with obstructive jaundice is well 
recognized (Zollinger and Williams, 1956; Dawson, 
1965b). Different mechanisms have been suggested 
to explain this phenomenon and have included anoxia 
(Dawson, 1964) and the toxic effect of bilirubin (Baum 
et al, 1969). In the present study the lowest intra- 
operative blood pressure was not different in patients 
who did or did not develop significant renal impair- 
ment, and the level of serum bilirubin did not corre- 
late significantly with renal function, although all 
the patients had been given mannitol. Bismuth et al. 
(1975) similarly found no significant relationship 
between the serum bilirubin level and the severity of 
renal failure in patients with obstructive cholangitis, 
but there was a strong relationship to septicaemia. 
The highly significant association between peri- 
pheral endotoxaemia and impaired endogenous creati- 
nine clearance in the obstructive jaundice patient in 
the present study strongly suggests that in this situa- 
tion endotoxin is an important responsible factor. 
Recent work has shown that there may be an asso- 
ciation between endotoxaemia and renal failure in 
patients with fulminant hepatic failure (Wilkinson 
et al, 1974). Wardle (19752) described a high inci- 
dence of endotoxaemia in patients with acute renal 
failure associated with a variety of conditions, and he 
reviewed the evidence that endotoxin is often respon- 
sible for acute renal failure (Wardle, 1975b). He con- 
cluded that the hypothesis of acute renal failure which 
best fits the facts is that it is a Shwartzman equivalent 
(Hjort and Rapaport, 1965), due to the multiple 
noxious effects of endotoxin. Intravenous injection of 
endotoxin in baboons causes a marked decrease in 
renal blood flow due to an increase in renal vascular 
resistance before any alteration in cardiac output or 
blood pressure (Cavanagh et al, 1970). One mech- 
anism by which endotoxin may cause increased vas- 
cular resistance may be the deposition of fibrin within 


the renal vasculature as a result of intravascular 
coagulation (Cavanagh et al., 1970; Clarkson et al., 
1970). Intraglomerular fibrin deposits have been re- 
ported in acute renal failure from a variety of causes 
(Clarkson et al., 1970). Endotoxin initiates coagula- 
tion by an action on factors XII and XI. and by 
damage to platelet membranes with the release of 
the precoagulant platelet factors 3 and 4 (Wardle, 
1975b). 

Man is exquisitely sensitive to endotoxin, doses of 
5 ng/kg being required to produce a detectable fall 
in the platelet count (Wolff, 1973). 

The limulus test is considered by most workers to 
be highly specific and the most sensitive test for 
endotoxin (Rojas-Corona et al., 1969; Levin et al., 
1970; Caridis et al., 1972; Levin et al., 1972; Nachum 
et al., 1973; Fossard et al., 1974; Wildfeuer, 1974). 

The assay of portal blood for endotoxin ir. patients 
has not previously been reported. The absence of 
endotoxin in the portal blood of non-jaundiced 
patients but the presence of it in patients with a 
serum bilirubin greater than 8:5 mg/100 ml may indi- 
cate that it is the absence of bile salts in the intestinal 
tract which allows the endotoxin to be absorbed. The 
rat experiments reported here clearly show that endo- 
toxin is absorbed when bile salts are absent from the 
gut, as in the jaundiced rats (group IV), and that the 
administration of bile salts to the jaundiced animals 
prevents this absorption (group V). Rudbach et al. 
(1966) demonstrated that im vitro bile salts were 
capable of reversibly inactivating endotoxin, and 
Kocsar et al. (1969) in preliminary experiments showed 
that bile salts may prevent the absorption of eadotoxin 
in animals. 

Recently, Williams et al. (1975) noted that the feed- 
ing of bile salts to healthy volunteers significantly 
reduced the anaerobic flora in the gut. It may be that 
a reduction in bile salts, as in obstructive :aundice, 
not only affects normal inactivation of endotoxin but 
also results in an increase in gut organisms and a 
consequent increase in the gut endotoxin pool. 

Endotoxin in the portal blood would normally be 
removed by the Kupffer cells of the liver (Greene et al., 
1961; Mori et al., 1973). In the obstructive jaundice 
state such reticulo-endothelial function is significantly 
reduced (Wardle and Wright, 1970; Bailey, 1975). 
This may allow the endotoxin to 'spill over', and peri- 
pheral endotoxaemia ensues, as found in many of 
the patients reported here. Endotoxin, from what- 
ever source, not removed by the reticulo-endothelial 
system will act on target organs, especially the kidney, 
in the manner discussed above. In the absence of 
infection, endotoxin is highly likely to originate in 
the intestine since this is the only major scurce for 
the endotoxin. In this study infection could not be 
found in 13 of the jaundiced patients who had endo- 
toxin in the portal blood, in spite of extensive and 
careful investigation. Ten of these developed peri- 
pheral endotoxaemia and a significant fall in renal 
function. 

The therapeutic benefit of this work for patients 
with obstructive jaundice is the prevention of endo- 
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toxaemia and of the consequent rena. impairment. 
This may be possible in two ways. Sserilizaticn of 
the bowel preoperatively, as described in 2 patients 
here, allows reduction in the organisms from vwhech 
endotoxin is produced. Secondly, the administra 
of the bile salt sodium taurocholate for 3 days. rt 
operatively to patients with obstructive jaundice cifers 
the opportunity of preventing the absorption of enco- 
toxin into the portal blood. 
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The relationship of the serum gastrin and 
calcium concentrations in patients with 


multiple endocrine neoplasia type | 
M. H. THOMPSON, D. J. SANDERS AND E. R. GRUND* 


SUMMARY 

The relationship between the serum gastrin amd calcium 
concentrations has been examined in patients with 
multiple endocrine neoplasia type 1. Variations in 
gastrin concentrations were induced by metiamide and 
secretin; calcium concentrations were altered by para- 
thyroidectomy and by calcium infusion. Changes in the 
serum gastrin concentration were not accompanied by 
changes in the serum calcium concentration. However, 
alteration of the serum calcium was accompanied by 
significant parallel changes in the serum gastrin. It is 
concluded that acute changes in the serum calcium may 
induce changes in the serum gastrin. Parathyroidectomy 
in these patients produced a fall in the serum gastrin, 
but the ability to produce large quantities of gastrin 
remains. it is postulated that the thyro-parathyroid 
hormones may modulate the relationship between 
calcium and gastrin. 


THE simultaneous occurrence of parathyroid and 
gastrin-producing islet cell tumours in patients with 
multiple endocrine neoplasia type I (Wermer, 1963) 
is often associated with particularly intractable duo- 
denal ulceration. Management of such patients is 
difficult, but as calcium elevates the serum gastrin 
and gastric secretion in normal subjects, duodenal 
ulcer patients and patients with the Zollinger- Ellison 
syndrome (Reeder et al, 1974), parathyro:dectomy 
appears to be the first logical step in treatment. The 
objectives of such an operation would be to lower 
the serum calcium and presumably the serum gastrin 
and hopefully to improve the duodenal ulcer. 

Other factors, however, may be important in the 
control of gastric secretion in these patients. Isenberg 
et al. (1972) reported considerable elevation of serum 
gastrin and gastric secretion caused by the intravenous 
infusion of secretin in a patient with the Zollinger- 
Ellison syndrome. Their patient also had previous 
parathyroid disease, and the induced rise im gastrin 
was accompanied by a rise in serum calcium. It was 
not possible from their results to decide whether the 
secretin acted directly on the gastrinoma or indirectly 
through the rise in serum calcium. In a patignt with 
a presumed gastrinoma but no evidence of para- 
thyroid disease, secretin infusion did not elevate the 
serum calcium but caused a dose-related rise in fast- 
ing serum gastrin (Blair, Grund et al, 1975). There 
may, therefore, be a different relationship between 
calcium and gastrin in patients with gastrinoma with 
and without parathyroid tumours. The purpose of 
the present study was to investigate the relationship 


between serum calcium and gastrin in patients wth 
multiple endocrine neoplasia tvpe I. 
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presented in Ma 1974 with pain in his beer nd ankle e, à 
was found to be normocalcaemic (9:6 mg/100 ml) but ic | 
an elevated serum alkaline phosphatase (45 king-Arm: 























units) and parathyroid hormone level (9.52 ng/ml n 
— 0-9 ng/ml). He had widespread bone changes consisten 
hyperparathyroidism. His fasting serum gastrie was 800 : 
At operation three parathyroid adenomas were rem 
following which his bone pain improved and his radio! 
bone changes remitted slowly. 


Case 2: J. A., a 25-year-old nurse, was first admitted to he 
in a coma in 1971, with a blood sugar of less than 10 mg/l 
She was subsequently found to have hyperinsubnism, anc 
tumours were removed from the pancreas a: iwo oper: 
the second including distal pancreatectomy. A third ope 
to remove another insulinoma was performed in 1972, f 
ing which her hyperinsulinism remitted. At that operati 
was also found to have a duodenal ulcer. She was foundtc:-be 
persistently hypercalcaemic, and at a neck expeoration in 1975 
three adenomas were removed from her paratayroids. 


Case 3: 1. B., a 38-year-old female, presented in Marche 1 569 
when her fifth child developed neonatal hypooarathyro 
I. B. was found to have persistent hypercalcaemia whic 
not controlled by parathyroidectomy in April :969. Late 
year she developed a duodenal ulcer. In March 1970 1 
plastic parathyroid tissue was removed from her mediast 
and this resulted in a fall to normal of her serum ca 
Vagotomy and pyloroplasty in November 1972 afleviat 
dyspepsia for 18 months, but in April 1974 she was ad 
as an emergency with an upper gastro-intestinci haemor 
having been found to have a serum gastrin of 457 pg/ml, © 
after secretin injection, She was successfully treated wita ` 
histamine H,-receptor antagonist metiamide as prev 
described (Biat, Grund et al., 1975} 

After almost 2 years of taking H,-receptor antagonist: Ae 
developed acute pyloric stenosis, and after controllin 
electrolyte loss with the H.-antagonist cimetidine, given ici 
venously, laparotomy was performed. A gastrinoma 
removed from the head of the pancreas as well.as a met: 
found in a lymph node on the posterior wall of the duodenisn. 


Case 4: J. S., the 53-year-old sister of Case 3, had a 
gastrectomy in May 1972 for apparently uncompit: 
duodenal ulceration. In April 1974 she was admitte 
investigation of hypercalcaemia, and was found to have p 
parathormone levels of 0-8 and 0-66 ng/ml. She was also 
to have a stomal ulcer at endoscopy. Fasting serum gasiri 
173 pg/ml, almost doubling after secretin injection. She 
also treated with metiamide, but her ulcer disease beca 
uncontrollable in early 1975 when her serum paratho: 
level rose to 1-3 ng/ml, with a rising serum calcium (10-6 sex. 
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Fig. 1. The effect of metiamide treatment in Cases 3 and 4. 
Continuous lines represent periods of treatment, and 
dotted lines periods without treatment. 


Table I: RELATIONSHIP OF SERUM GASTRIN TO 
SERUM CALCIUM FOLLOWING SECRETIN 
INJECTION IN 4 PATIENTS 


Case 1 Case3 Case 4 Case 5 
Gastrin (pg/ml) 
Basal 930 743 180 23 500 
Peak 1675 1075 372 71 000 
Calcium (mg/100 ml) 
Basal 9-6 10-9 10-4 14-0 
Peak 9-6 10-8 10-5 13-3 


The calcium value given is that which occurred at the time 
of the peak serum gastrin, 


100 ml) and gastrin (366 pg/ml). Parathyroidectomy was 
pertormed and her ulcer had healed 2 months later. 


Case 3:1. F., the 72-year-old mother of Cases 3 and 4, com- 
plained of intermittent dyspepsia for many years and of general 
lethargy and tiredness. She was found to have fasting serum 
calcium levels of 12-3, 13-7 and 14:3 mg/100 ml with a serum 
parathormone of 1-9 and 2-9 ng/ml and serum gastrin of 
21 000 and 27 000 pg/ml. 


Methods of assessment and treatment 


Secretin tests (Cases 1, 3, 4 and 5) 

Following an overnight fast, a forearm vein was 
cannulated and two blood samples were drawn, 15 
minutes apart. Pure natural porcine secretin (GIH 
Laboratories, Sweden) was then given in a dose of 
2u./kg body weight by intravenous injection. over 
30 seconds. Blood samples were then drawn at 5, 10, 
15, 30 and 45 minutes and allowed to clot. The serum 
was separated and stored at —20 ^C for subsequent 
assay. The basal value is taken as a mean of the two 
pre-injection values, and the peak as the highest 
serum gastrin concentration following the injection. 


Metiamide treatment 

Cases 3 and 4 were treated with the histamine 
H,-receptor antagonist metiamide. Periods of drug 
administration were alternated with shorter periods 
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without the drug, for the reasons previously described 
(Blair, Grund et al., 1975). Calcium and gastrin were 
measured in the fasting state during treatment. 


Measurement of serum gastrin and calcium 
The serum gastrin was measured by radio-immuno- 
assay according to a method previously described 
(Blair, Greenwell et al., 1975). In this assay system 
there is equal cross-reactivity to mini, little and big 
gastrin. Results are expressed as pg/ml equivalent to 
synthetic human gastrin I. 

Serum calcium was measured by atomic absorption 
spectrophotometry. 


Postoperative studies following parathyroidectomy 
(Cases 1, 2 and 4) 

The serum calcium and gastrin were measured on 
aliquots of the same serum sample, taken before and 
at frequent intervals in the immediate postoperative 
period. Apart from samples taken 6 hours postopera- 
tively, all the samples were taken at 9 a.m. after an 
overnight fast. Exogenous calcium was administered 
as necessary to prevent gross hypocalcaemia during 
the postoperative period. 

Calcium infusion: One month or more postoperativel y, 
when the serum calcium had returned to normal, a 
calcium infusion was performed. After an overnight 
fast, normal saline was infused intravenously for a 
control period of 30 minutes followed by calcium 
glucongalactogluconate (Calcium-Sandoz) at a rate 
of 4 mg kg h~ for 3 hours. The serum calcium 
and gastrin were measured at intervals before, during 
and after the calcium infusion. 


Extraction of tumour gastrin 

The tumour samples were rapidly frozen after removal 
and then stored at —20 °C. They were subsequently 
extracted by being homogenized in water, boiled for 
10 minutes and then centrifuged. The supernatant 
was assayed. The results are expressed as pg of gastrin 
equivalent to synthetic human gastrin I/mg of tumour 
tissue extracted. 


Results 


Effect of intravenous secretin (Cases 1, 3, 4 and 5) 
Secretin produced a rise in the fasting serum gastrin 
concentration in all 4 cases, and the results are shown 
in Table I. It can be seen that in all the cases consider- 
able changes were induced in the serum gastrin with- 
out parallel changes in the serum calcium. 


Effect of metiamide treatment (Cases 3 and 4) (Fig. 1) 
Intermittent administration of metiamide produced 
consistent changes in the fasting serum gastrin 
concentration. Following the introduction or reintro- 
duction of the drug there was a fall in the fasting 
serum gastrin concentration. Conversely, on each 
occasion but one that the drug was withdrawn there 
was a rise in serum gastrin. There were small changes 
in the fasting serum calcium concentration during this 
time, but these did not relate to changes in the serum 
gastrin. 





«sacs Calcium 


——— astrin 


1100 
a 


900 T 
= 80H a L oE 
E "d 2 
Š 700 Jd: 9 = 
g D E 
ies E A ud 
^ 500 b ^ ^" seer 9 
5 Em À v á g 
a 400 lm d 6 = 
à 
300 - 5 
200 
100 
0 
Pre-Per-2 6 10 14 18 22 26 30 
Op. op. 


Time after parathyroidectomy (d) 


Fig. 2. Changes in serum calcium and gastrin concentrations 
following parathyroidectomy in Case 1, 


Changes following parathyroidectomy 

(Cases 1, 2 and 4) 

There were prompt and dramatic falls in both fasting 
serum gastrin and calcium concentrations following 
operation (Figs. 2, 3) which averaged 25:5 per cent 
for calcium and 63 per cent for serum gastrin by the 
third postoperative day. It can be seen that the subse- 
quent day to day changes in the fasting serum gastrin 
paralleled changes in the fasting serum calcium. This 
is particularly well seen in Case 1 (Fig. 2). Regression 
analysis of these results showed a significant corre- 
lation between serum calcium and serum gastrin 
for Case 1 ( = 0-86, P= 0-001), and for Case 4 
(r = 0:85, P = 0:004) but not for Case 2 (r = 0:62, 
P = 0-14). 

Injection of secretin was repeated 1 month or more 
after parathyroidectomy in Cases 1 and 4, and the 
results are shown in Fig. 4. It can be seen that the 
basal values of serum gastrin and the nature of 
the response were virtually identical in Case 4. The 
response was similar in Case 1 postoperatively, but 
starting from a much lower basal gastrin concentra- 
tion. Again, there were no parallel changes in the 
serum calcium concentration. 

Gastrin was extracted from the parathyroid tumours 
and they were found to contain the following amounts: 
Case 1, 141 pg/mg; Case 2, 7:22 ng/mg; Case 4, none. 
These compare with 0-24 ug/mg from the gastrinoma 
removed from Case 3. 

Effect of subsequent calcium infusion (Fig. 5): A post- 
operative calcium infusion produced hypercalcaemia 
in all 3 patients, and with it a parallel rise in serum 
gastrin concentration. Regression analysis showed a 
significant relationship between serum calcium and 
gastrin in all 3 cases (Case 1, r — 0:77, P= 0:01; 
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Fig. 3. Changes in serum calcium and gastrin concentrations 3 
following parathyroidectomy in Cases 2 and 4. zu 
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Fig. 4. Effect of parathyroidectomy on the response of the 
serum gastrin to secretin in Cases 1 and 4. 
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Fig. 5. The effect of a calcium infusion after 
parathyroidectomy in Cases 1, 2 and 4. 


Case 2, r=0-71, P= 002; Case 4, r= 0-91, P = 
0-002). 

Comparison of the regression lines obtained in 
respect of the calcium infusions with those of the 
immediate postoperative period shows that for each 
patient the slopes of the regression lines were not 
significantly different, but there are significant v shifts. 
The effect is such that a given value for the fasting 
serum calcium was associated with a lower fasting 
serum gastrin when the calcium infusion was given 
compared with the immediate postoperative period. 


Discussion 

These studies have shown that in these patients with 
multiple endocrine neoplasia type I, large acute 
changes in serum calcium appear to be responsible 
for marked changes in the fasting serum gastrin. It is 
also possible to induce changes in the serum gastrin 
concentration using secretin and metiamide without 
altering the serum calcium. 

The relationship between calcium and gastrin after 
secretin injection in the cases described here is at 
variance with the findings of Isenberg et al. (1972). 
Shrumpf et al. (1973) and Kolts et al. (1974) have 
suggested that the stimulatory effect of secretin in the 
Zollinger-Ellison syndrome is not mediated through 
a rise in serum calcium concentration, although both 
groups of workers observed a late calcium rise follow- 
ing secretin. It appears unlikely that, in the presence 
of gastrinoma, secretin elevates serum gastrin concen- 
tration by increasing the serum calcium concentration. 
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Metiamide inhibits gastric secretion, and may produce 
its consistent changes in the serum gastrin in these 
patients by altering hormone release from the stomach 
and duodenum. Secretin may be involved in this 
alteration, so it is not surprising to find that meti- 
amide-induced changes in the serum gastrin are not 
accompanied by parallel changes in the serum 
calcium. 

in these patients parathyroidectomy altered the 
serum gastrin, but the capacity of the patients to pro- 
ducean elevated serum gastrin concentration remained, 
as illustrated by the responses to calcium infusion. 
Some explanation of the different relationship between 
calcium and gastrin seen under the two different cir- 
cumstances is required. Comparison of the regression 
lines suggests that some time after parathyroidectomy 
the gastrin cells are less sensitive to calcium than in 
the immediate postoperative period. This cannot be 
the entire explanation, as Case | was not hypercal- 
caemic at the time of the operation. He did, however, 
have a very high serum parathyroid hormone concen- 
tration and, perhaps, calcitonin preoperatively, raising 
the possibility that these hormones are involved in the 
regulation of serum gastrin concentration in patients 
with gastrinoma. This possibility has been raised 
previously by Dent et al. (1972), but at present remains 
uncertain. 

An alternative explanation that must be considered 
is that infusion of calcium exerts its effect on gastrin 
cells in a different way to the endogenous reduction 
of serum calcium caused by parathyroidectomy. 

It is unlikely that the changes in the 3 patients de- 
scribed after parathyroidectomy could be accounted 
for by direct gastrin production by the parathyroid 
tumours. The gastrin contents were very small com- 
pared with that of the gastrinoma of Case 3. 

The findings of our studies suggest that if para- 
thyroidectomy is performed in patients who also 
harbour a gastrinoma, hypergastrinaemia is still 
possible. Prolonged amelioration of the ulcer disease 
after the operation cannot be assumed as long as the 
patient has a secreting stomach. 
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Evaluation of biliary tract disease by ultrasonic 


B-mode scanning 


N. V. ADDISON, O. J. FOLLOWS AND M. R. WEEDON #* 


SUMMARY 

To establish the value of diagnostic ultrasound (sonar) 
in the diagnosis of bilitary tract disease, 140 patients 
were scanned and also had a plain film of the biliary 
tract. Of these, 105 had contrast radiography and 123 
were subjected to laparotomy. The results obtained 
suggest that in the absence of jaundice, sonar compares 
well with oral cholecystography in demonstrating the 
gallbladder, but is not as good as intravenous cholangio- 


graphy in showing the duct system. In the presence of 


jaundice, however, sonar is considered the imaging 
investigation of choice. 


DEMONSTRATION of the gallbladder and biliary tract 
by contrast radiography, either by oral or intravenous 
methods, is dependent on the function of the gall- 
bladder and liver. If there is impaired function then 
opacification of the biliary system using conventional 
radiography is usually unsuccessful. When a patient 
is jaundiced oral or intravenous cholangiography is 
clearlv excluded unless the jaundice settles spon- 
taneously. If jaundice persists, then diagnosis depends 
on clinical and biochemical findings, or other methods 
of biliary tract opacification can be attempted such 
as retrograde catheterization of the ampulla of Vater 
(Blumgart et al., 1974) or percutaneous needle punc- 
ture of the liver. However, these methods of investi- 
gation may expose the patient to operative risks. 

The gallbladder can be easily identified by ultra- 
sonic B-mode (sonar) scanning, since it is usually 
filled with bile and has sharply defined walls. Unlike 
contrast radiography, ultrasonic techniques do not 
depend on function and can be used regardless of the 
state of the gallbladder and liver. Scanning of the 
abdomen has been routinely used in obstetrics for 
some vears, and is now carried out in the investigation 
of many other abdominal disorders. In our opinion 
the use of sonar scanning of the biliary tract has not 
received the attention that it deserves. As a diagnostic 
procedure sonar can be used with safety in patients 
in whom conventional contrast radiography either 
fails or is excluded, as in jaundice or in pregnant 
women with biliary colic. 

This investigation has attempted to evaluate the 
place of the sonar scan in the diagnosis of biliary 
tract disease and to compare the information so 
obtained with the more conventional methods of 
investigation. 
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Patients and methods 

This study was a prospective trial involving 140 
patients who presented with symptoms and signs of 
biliary colic, acute and chronic cholecystitis, acute 
pancreatitis and jaundice (Table I). All the patients 
in the acute pancreatitis group had a raised serum 
amylase which ranged between 350 and 6000 Somogyi 
units. In the group of 140 patients there were 50 males 
and 90 females, their ages ranging between 17 and 85 
years. All the patients in the study underwent plain 
radiography of the abdomen and sonar scanning. 
Oral cholecystography or intravenous cholangio- 
graphy was carried out in 105 patients and a laparo- 
tomy was performed in 123 patients, the operative 
findings being correlated with the radiographic and 
sonar findings. 


Table I: CLINICAL DIAGNOSIS IN 140 PATIENTS 





No. of 
Diagnosis cases y 
Acute, chronic cholecystitis 79 564 
and biliary colic 

Jaundice 49 35:0 

Transient 24 

Persistent 25 
Acute pancreatitis 12 8:6 


Technique of B-mode scanning 

The preparation was the same as for oral cholecysto- 
graphy when practicable (without X-ray contrast). 
The sonar equipment used was a Diasonograph NE 
4102 (without grey scaling). Liquid paraffin coupling 
agent was used on the skin of the upper abdomen. 
Scanning was performed in longitudinal, transverse 
and oblique sections. 


Results 


Plain radiography 

Every patient in this study underwent plain radio- 
graphy of the abdomen. Gallstones were seen in only 
14 patients (10 per cent). 


Contrast radiography 
The results of oral cholecystography and intravenous 
cholangiography are shown in Table II. 
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Table Ill: FINDINGS OF ORAL 
CHOLECYSTOGRAPHY AND INTRAVENOUS 
CHOLANGIOGRAPHY 


Na. of 
Finding cases yA 
Oral cholecystogram (92 patients) 
Functioning gallbladder 80 65:2 
Stones seen in gallbladder 38 413 
Non-functioning gallbladder 30 32-6 
Intravenous cholangiogram (20 patients) 
Gallbladder and common bile duct seen (stones 
in 5 patients) 6 30 
Common bile duct only seen (stones in 5 9 45 
patients) 
No information (transient jaundice) 5 25 
ness i To attaches te ARR IR ERROR EL REDE cd 
Table HI: FINDINGS OF ULTRASONIC SCANNING 
No. of 
Finding Cases y^ 
Patients with known gallbladder 133 
Gallbladder identified by scan 119 90 
Gallstones shown by scan and found at 47 
operation (true positives) 
Gallstones not shown and not present (true 26 
negatives) 
Total correctly diagnosed by scan 73 69 
Gallstones missed by scan (false negatives) 45 23-5 
Phantom gallstones shown (false positives) 8 75 
eir cae on rre ba aud NEN E RR A 


Table IV: OPERATIVE FINDINGS IN 8 PATIENTS 
WITH FALSE POSITIVE RESULTS ON ULTRASONIC 
SCANNING 

Finding No. of cases 


Small contracted gallbladder 2 
Biliary mud (non-calculous cholecystitis) I 
Cholesterolosis (suggested on scan) 1 
Pancreatitis—fat necrosis 1 
Obstructive jaundice (gallbladder not palpable) 3 


Ultrasonic B-mode scanning (Table HD 

Of the 140 patients studied, 7 had undergone a 
previous cholecystectomy, and of the remaining 133, 
the gallbladder was identified in 119 (90 per cent). A 
laparotomy was carried out in 106 patients whose 
gallbladder had been shown on the scan. Gallstones 
were identified by the scan and found at operation in 
47 patients (true positives), and were not shown and 
were not present at operation in 26 patients (true 
negatives). Gallstones were missed by the scan (false 
negatives) in 25 patients (23-5 per cent). In these 25 
false negatives, stones had been diagnosed by oral 
radiography in 10 patients and by intravenous radio- 
graphy in 2 others. In 8 patients (7-5 per cent) phantom 
gallstones were shown by the scan (false positives) 
and the operative findings are shown in Tabie IV. 


Common bile duct 

In 13 patients the scan failed to identify the common 
bile duct which had been outlined by intravenous 
cholangiography. This group included patients with 
transient jaundice. In only one patient where 
the intravenous cholangiogram failed to outline 
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Table V: ULTRASONIC SCANNING AND CONTR 
RADIOGRAPHY FINDINGS IN 17 PATIENTS WI? 
GALLSTONES AND TRANSIENT JAUNDICE 


No. ef 
Finding cases 
Gallbladder identified by scan 14 
Gallstones identified by scan 1i 
Gallstones demonstrated by 12 





contrast radiography 
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Table Vi: OPERATIVE FINDINGS IN 5 PATIENTS - 
WITH TRANSIENT JAUNDICE IN WHOM s 
INTRAVENOUS CHOLANGIOGRAPHY GAVE NO 
INFORMATION 








Galibladder 
identified 
by scan Operative findings ao 
Yes Chronic cholecystitis. Biliary mud 
No Five stones in large gallbladder ol 
Yes Multiple stones in gallbladder and commas 
bile duct a 
Yes Two stones in gallbladder, 2 stones in corsar 
bile duct 3 
Yes Fifty stones. Biliary mud in common bie | 
duct oh 








Table VII: ULTRASONIC SCANNING FINDINGS PX. 
21 PATIENTS WITH PERSISTENT JAUNDICE 
Patients operated on 
Gallbladder seen on scan 
Gallbladder enlarged on scan RIA 
Galibladder not seen on scan oe 














No. of cases. 


the common bile duct did the sonar scan identif 
common bile duct and stones, which were fours? 
operation. 


Transient jaundice 

There were 24 patients in this group and 23 ux 
went operation. The gallbladder was identified b= 
sonar scan in 19 (79 per cent) patients. At operai 
no stones were found in 6 patients, there being chm 
cholecystitis in 5 and hepatitis in the sixth case. I» 
remaining 17 patients with stones found at opera 
(Table V)the sonar scan identified stones in 11 ( 
cent), as compared with contrast radiography wé 
showed stones in 12 (70 per cent). Nc informz 
was obtained on intravenous cholangiography : 
patients and the operative findings are show: 
Table VI. 















Persistent jaundice (Table VII) 

There were 25 patients in this group and 21 urs 
went a laparotomy. The gallbladder was ident 
by the sonar scan in 19 of these 21 patients and a 
seen to be enlarged in 11 of them, which was zo 
firmed at operation. These patients had a carcincras 
of the head of the pancreas with a distended z ue 
bladder which was not palpable on clinical examis- 
tion in 7 of the 11 patients. Only 6 patients i 
group of 21 had a palpable gallbladder, and 4 of € 
had a carcinoma of the head of the pancreas anc 
other 2 a carcinoma of the gallbladder with stes 
Other causes of jaundice found at operation inclu 
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Fig. 1. Sonar scan showing a large gallbladder containing 
stones revealed by echoes from their anterior surface (arrows). 





Fig. 2. Sonar scan showing a dilated gallbladder without 
stones in a case of carcinoma of the head of the pancreas. 


Table VIII: COMPARISON OF ULTRASOUND WITH 
RADIOGRAPHY IN 61 PATIENTS FOUND TO HAVE 
STONES IN THE GALLBLADDER AT OPERATION 


Radiography Ultrasound 

Finding No. % No. 7 A 

Gallbladder identified 39 64 54 89 
Gallbladder not identified 22 36 7 11 
Gallstones seen in gallbladder 34 56 38 62 
Gallstones not shown in gallbladder 10 l6 16 26 

(false negatives) 

Biliary pathology shown 40 65 38 62 


"POL, 


Table IX: COMPARISON OF ULTRASOUND WITH 
RADIOGRAPHY IN 44 PATIENTS WITH JAUNDICE 
KNOWN TO HAVE A GALLBLADDER 


Radiography Ultrasound 
No. ZA No. of 
No. of patients examined 20 44 
Some information obtained 11 55 39 89 
No information obtained 9 45 5 11 


P= 0-1. 
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secondary carcinoma of the porta hepatis, carcinoma 
of the gallbladder with secondaries in the liver and 
carcinoma of the common bile duct. 


Pancreatitis 

There were 12 patients in this group. Stones were 
shown on radiography in only 3 patients, but the 
sonar scan identified stones in 6 patients. This was 
confirmed at later operation in 5 of these. One patient 
refused surgery. In one patient radiography revealed 
a poorly functioning gallbladder, the scan did not 
show any stones and at operation there was one large 
stone of 2x 2 cm impacted in Hartmann's pouch. In 
one patient a pseudopancreatic cyst was detected and 
in another an abscess in the region of the spleen was 
demonstrated. 


Discussion 

Gallstones are recognized with sonar by the presence 
of echoes within the normally echo-free bile in the 
gallbladder (Fig. 1). Although Weill et al. (1970) 
suggested that the smallest stones detectable by this 
technique are about 0-5 cm in diameter, we have 
found that smaller stones can be shown provided that 
they are multiple, and even biliary mud is demon- 
strable. The presence of calcium in a gallstone is un- 
important. Numerous artefacts can be encountered, 
such as reverberation echoes from overlying ribs, gas 
in the colon and the shadows cast behind the stones. 

In vitro studies using gallbladders in a waterbath 
produced unexpected appearances. The transmitter/ 
receiver probe was placed just below the water level 
and this produced a primary beam on to the gall- 
bladder. The presence of a stone was shown by a 
dense curvilinear anterior echo, and this was separated 
from the echoes of the anterior wall of the gallbladder 
by the bile, which, behaving like water, was echo-free. 
The rest of the stone did not produce echoes as the 
primary beam had been totally reflected by the face 
of the stone, causing a shadow behind this. Insufficient 
bile in the gallbladder resulted in the echoes from the 
anterior surface of the stone merging with those from 
the anterior wall of the gallbladder. This resulted in 
considerable difficulty in identification of the stone, 
the evidence being an area free of echoes where they 
would normally be expected. | 

With in vivo studies similar effects were produced, 
and a small contracted thick-walled gallbladder full 
of stones or biliary mud was undetectable. Multiple 
small stones gave an irregular line across the lumen 
of the bile-filled gallbladder but the shadow effect 
was less marked. A similar effect was produced by 
biliary mud. 

The gallbladder was recognized by its shape and 
position. In comparing sonar with radiography in 61 
patients found to have stones in the gallbladder at 
operation (Table VIII) the gallbladder was identified 
by sonar more readily (P<0-01). The presence of 
stones, however, was shown in approximately equal 
numbers of patients by sonar and radiography. Our 
study shows that when contrast radiography of the 
gallbladder fails to provide diagnostic information, 








it is very worth while using sonar as the two methods 
of investigation are complementary to each other. 

Identification of the common duct by sonar was 
unreliable when the diameter was under | cm, but if 
greater than f5 cm it could usually be seen. Only 
once was a stone located at the lower end of the 
common bile duct, and its presence was given away 
by the sonic shadow effect behind it. There is no 
doubt that in the non-jaundiced patient the intra- 
venous cholangiogram can provide a definitive study 
of the biliary tree which sonar cannot equal. 

In the jaundiced patient with a distended gall- 
bladder the increased quantity of bile renders the gall- 
bladder much more prominent than normal on a 
scan (Fig. 2). The gallbladder was measured and the 
presence or absence of stones noted, usually the size 
of the liver ducts and common bile duct can be esti- 
mated and the presence of a pancreatic head carci- 
noma, large glands in the porta hepatis or large 
hepatic metastases may be identified. 

The sonar showed an enlarged gallbladder in 11 
patients with. obstruction. of the lower end of the 
common duct due to carcinoma of the pancreas, but 
the gallbladder was clinically impalpable in 7 of the 
cases. It is in these patients that we feel the sonar scan 
plays a major part in diagnosis (Table 1X). Further- 
more, the differentiation of intrahepatic from extra- 
hepatic obstruction can be made. Other methods of 
diagnosis in obstructive jaundice, such as retrograde 
catheterization of the ampulla of Vater and per- 
cutaneous needling of hepatic ducts can be time- 
consuming procedures and not without risk. In our 
opinion the sonar scan scores over both these methods. 

One patient in the series was deeply jaundiced and 
had an enlarged, nodular liver but no palpable gall- 
bladder. The liver function tests were equivocal and 
an isotope scan of the liver showed numerous masses 
which were believed to be secondary deposits of 
growth. The sonar scan revealed gallstones and a 
distended common bile duct, and if this had not been 
carried out the patient might have been condemned 
to conservative management rather than surgical 
intervention. At operation she was found to have 
gallstones and a distended common bile duct with a 
stone in the lower end and the hepatomegaly was 
due to biliary cirrhosis. Another elderly patient with 
deep jaundice and a nodular liver was also deemed 
to be inoperable, but again a sonar scan revealed 
gallstones and a stone in the common bile duct, which 
were successfully dealt with. 



























Ultrasonic B-mode scanning ir biliary di 





In acute pancreatitis the sonar can usually c 
any stones in the gallbladder, though in one ess 
2-cm stone in Hartmann's pouch was missed. 4 
an oral cholecystogram is carried ou: on a ps 
who is recovering from an attack of acute pancrese 
there is usually no visualization of the biliary : 
This state of affairs may exist for several weeks < 
the attack and eventually a normal functioning 
bladder may be found with or without stones. 
sonar scan can be used as soon as the acute atta: 
over and will give some indication as to whetk 
not gallstones are present, and so in this respec 
great advantage over contrast radiography. In- 
tion, pancreatic cysts and pseudocysts were 
and in one patient a large retroperitoneal abscess 
found. 

A sonar scan involves minimal patient prepar: 
takes an average of 15-20 minutes te perforn 
causes no discomfort to the patient. Ey compa 
an oral cholecystogram requires more elaborate 
paration with laxatives and nauseating contras 
an intravenous examination, a drip for 10 min 
more and up to 2 hours on the X-ray table. 

In conclusion, we would like to put forwarc 
sonar scan as a non-invasive simple examinat 
biliary tract disease with a reliability comparats 
oral cholecystography in the non-jaundiced pea 
Our overall accuracy in identifying the gallbladzs 
90 per cent and this compares very favourably ~ 
the results of Doust and Maklad 41974) E 
presence of jaundice it is an extremely helpful : 
nostic procedure, especially in obstruction c 
lower end of the common bile duct when a dist 
gallbladder is not clinically palpable. Ie these ci 
stances surgical intervention can be expedited, 
is of paramount importance in the managemer dl 
obstructive jaundice. | 
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Inhibitors of gastric secretion: current progress 


D. C. CARTER* 


SUMMARY 

Several new compounds have become available recently 
which are potent inhibitors of gastric secretion. The 
therapeutic potential of these inhibitors in the peptic 
ulcer diathesis is reviewed and it is concluded that the 
histamine H,-receptor antagonists show most promise 
at present. The prostaglandins and gastro-intestinal 
polypeptides are of considerable physiological interest 
but are unlikely to have clinical importance in the 
immediate future. 


ANTACIDS and anticholinergic compounds remain 
the mainstays of conventional medical treatment for 
the patient with duodenal ulceration. While it 1s freely 
acknowledged that antacids can relieve ulcer pain, 
there is little hard evidence to suggest that they 
accelerate the rate of ulcer healing. Anticholinergic 
drugs are among the most potent inhibitors of gastric 
secretion, but their potentially beneficial effects are 
offset by dose-limiting side-effects; indeed, until such 
side-effects are produced it cannot be assumed that a 
pharmacologically effective dose is being administered. 

New compounds are constantly arriving on the 
scene with impressive claims for use in the peptic 
ulcer diathesis, but the continuing use of surgery to 
reduce acid and pepsin secretion remains the ultimate 
indictment of the inadequacy of medical treatment. 
All too often the new candidate compound passes 
through a period of enthusiastic acclaim, only to be 
rejected as useless or potentially dangerous after a 
more critical appraisal. 

It is against this rather gloomy background that 
all new inhibitors of gastric secretion must be assessed. 
The past few years have seen the development of a 
number of potent inhibitors, but three groups of 
compounds have excited particular interest and will 
be reviewed, not only in terms of their therapeutic 
potential but in the light of their contribution to 
our understanding of the pathophysiology of gastric 
secretion. 


The prostaglandins 
The prostaglandins (PGs) are a group of unsaturated 
hydroxy fatty acids now known to be widely distri- 
buted through animal tissues. Initial medical interest 
centred on their role in human reproduction, but it 
was soon appreciated that PG E, is present in human 
gastric mucosa (Bennett et al., 1968), and Dozois and 
Thomson (1974) have reported the presence of both 
PG E, and PG A, in canine gastric secretions. 
Attempts to influence gastric secretion by adminis- 
tration. of naturally occurring prostaglandins have 
been limited by their rapid degradation in the body 
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by the enzyme PG 15-OH dehydrogenase. Thus, while 
inhibition of human gastric secretion has been reported 
following administration of PG A, (Wilson et al., 
1971) and PG E, (Classen et al., 1971), the degree of 
inhibition has been unimpressive and apparent only 
after continuous intravenous infusion of relatively 
large doses of these compounds. Similarly, oral ad- 
ministration of PG A, and PG E, does not reduce 
basal secretion in man, although a transient rise in 
pH was observed following oral administration. of 
PG A, (Bhana et al., 1973; Karim et al., 1973a). 

Analogues of PG E, have recently been synthesized 
in which the parent compound is modified by methyla- 
tion at the crucial C-15 or neighbouring C-16 posi- 
tion, The resulting compounds are no longer substrates 
for PG 15-OH dehydrogenase, and an increase in bio- 
logical activity might be anticipated. This is borne out 
by the fact that the analogues are potent inhibitors of 
gastric secretion, reducing both basal and stimulated 
acid and pepsin secretion when given orally to human 
volunteers (Carter et al., 1973; Karim et al., 1973a, b). 
The inhibitory action of one of these analogues is 
exemplified by Fig. 1, which illustrates the reduction 
in basal acid output which follows oral administration 
of 200 ug to healthy volunteers. 

Complementary animal studies have shown that 
the analogues are not only potent inhibitors of gastric 
secretion (Robert and Magerlein, 1973), but that the 
15(R) analogue will protect the rat against gastric 
ulcers induced by indomethacin (Lippmann, 1974) or 
pyloric ligation (Carter, Ganesan et al., 1974). 

However, despite this accumulation of data, the 
mode of action of the prostaglandin analogues re- 
mains obscure. It is possible that the parent PG E, 
compound has a physiological role as a natural 
inhibitor of secretion, and that the analogues merely 
mimic this function. In other experimental systems, 
prostaglandins have been shown to influence cell 
function by affecting intracellular nucleotides such 
as the cyclic AMP system, but there is continuing 
debate as to whether cyclic AMP is responsible for 
the mediation of mammalian gastric secretion (Bieck 
et al., 1973; Mao et al., 1973). Of the other possible 
explanations for the inhibition of gastric secretion by 
the analogues (Fig. 2), a primary effect on mucosal 
blood flow is unlikely (Jacobson, 1970), and it is 
hardly conceivable that the compounds act by 
blockade of receptors on the cell surface. 

The remaining possibility is that the analogues 
damage the integrity of the gastric mucosal barrier, 
allowing hydrogen ions to diffuse back into the 
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mucosa from the lumen of the stomach and produc- 
ing an apparent rather than real inhibition of secre- 
tion. In the case of the 16,16 dimethyl analogue, 
mucosal barrier damage has been demonstrated after 
local administration in an animal model (O’Brien 
and Carter, 1975), but the 15(R) analogue actually 
protects the mucosa from aspirin and bile salt damage 
in the rat (Carmichael et al., 1976). Until these un- 
certainties regarding the possible side-effects and 
mode of action have been resolved, it is unlikely that 
the prostaglandin analogues will be employed in 
large scale therapeutic trials in peptic ulcer patients. 
In a small pilot study Fung et al. (1974) have claimed 
that oral administration of the 15(R) analogue gave 
significant benefit in terms of the endoscopic healing 
of gastric ulcer, but these results must be interpreted 
with caution in view of the small numbers involved. 

It may be that the prostaglandin analogues will 
further our understanding of the pathophysiology of 
peptic ulceration and prove valuable in treatment, 
but at the present time more basic research is required 
before this promise can be fulfilled. 


Gastro-intestinal hormones and related peptides 
A number of intestinal mucosal hormones, such as 
secretin, gastric inhibitory peptide and vasoactive 
intestinal peptide, are inhibitors of gastric secretion 
and have been considered as potential anti-ulcer 
compounds. With the exception of secretin, none of 
these hormones has been submitted to clinical trial 
in the ulcer diathesis. Secretin is an attractive theo- 
retical proposition in that it stimulates secretion of 
pancreatic bicarbonate, thereby neutralizing acid in 
the duodenal bulb, and also inhibits gastric secretion. 
Konturek (1968) has shown that pentagastrin-induced 
duodenal ulcers in cats can be prevented by simul- 
taneous infusion of secretin, but preliminary trials in 
man have failed to show any acceleration of duodenal 
ulcer healing in secretin-treated patients when com- 
pared with controls receiving a placebo (Henn et al., 
1975). Pancreatic glucagon also inhibits gastric secre- 
tion and has been shown to protect the rat against 
stress-induced haemorrhagic gastritis (Guth et al., 
1975), but no clinical trials have been undertaken. 
Urogastrone is an interesting compound which has 
been extracted from human urine and shown to con- 
sist of two polypeptides, one with 52 and the other 
with 53 amino acids. When infused intravenously, 
urogastrone is a potent inhibitor of both basal and 
stimulated gastric acid and intrinsic factor secretion 
in human volunteers, but has little effect on pepsin 
output and does not affect serum gastrin concentrations 
(Elder et al., 1975a). Urogastrone has also been infused 
in 4 patients with the Zollinger-Ellison syndrome, 
and although acid secretion was again markedly 
reduced, the concentrations of intrinsic factor, 
pepsin and serum gastrin were all increased (Elder 
et al., 1975b). Ulcer pain was relieved in all 4 patients 
within 30-60 minutes of commencing urogastrone 
infusion, and this effect persisted for up to 24 hours. 
Finally, in this group of peptides, growth hormone 
release-inhibiting hormone (GH-RIH) has aroused 
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Fig. 1. Effect of oral administration of 200 zg prostaglandin 
15(R)I 5 methyl E, methyl ester on basal acid output ire oc | 
healthy volunteers. 
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Fig. 2. Possible mechanisms of action for inhibitors of 
gastric secretion. 


considerable interest. This is a hypothalamic tetra- 
decapeptide which suppresses growth hormoner | 
but in addition is now known to be a potent ink: 
of several types of endocrine cell outwith the pituz 
Bloom et al. (1974) have reported that GH- 
lowered the plasma gastrin level and almost « 
pletely inhibited acid secretion in a patient wit 
Zollinger-Ellison syndrome, raising the pos: 
that GH-RIH might prove valuable clinica 
first sight the inhibition of acid secretion mi e 
attributed wholly to reduced gastrin producties hy 
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Fig. 3. Effect of cimetidine infusion on the mean acid output 
induced by simultaneous insulin infusion in 6 healthy 
volunteers. 
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Fig. 4. Effect of cimetidine on gastric acid output and pH 
in a patient with the Zollinger-Ellison syndrome. 
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the gastrinoma, but there is now good evidence that 
the compound also acts directly on the parietal cell 
(Barros D'Sa et al., 1975). GH-RIH-like immuno- 
reactivity has recently been demonstrated in pan- 
creatic D cells and morphologically similar cells in 
the stomach, duodenum, jejunum and upper ileum 
(Polak et al., 1975), opening a potential physiological 
role for this compound in the control of gastro- 
intestinal function, including the control of gastric 
secretion. 

Thus, there are several gastro-intestinal hormones 
and related peptides which can inhibit gastric secre- 
tion and which may have therapeutic as well as 
physiological importance. However, clinical applica- 
tion of these compounds to the peptic ulcer problem 
remains limited by the difficulties of preparation 
coupled to the need for parenteral administration. 
Ai the present time their ultimate value to the patient 
with peptic ulcer disease is uncertain, regardless of 
their interest as research tools in the elucidation of 
the pathophysiology of gastric secretion. 


Histamine H,-receptor antagonists 
Certain actions of histamine in the body, such as the 
stimulation of smooth muscle in the gut and bronchus, 
can be antagonized by the conventional histamine 
antagonist, mepyramine maleate, these actions being 
mediated by H,-receptors (Ash and Schild, 1966). 
The stimulation of gastric secretion by histamine is 
unaffected by mepyramine maleate and is mediated 
by H,-receptors. In 1972 Black et al. published a 
description of the properties of a selective H,-receptor 
antagonist, burimamide, which had been developed 
after a painstaking search of some 700 synthesized 
compounds, all based on the structure of histamine. 
Burimamide was capable of inhibiting gastric 
secretion in several experimental situations, but was 
rapidly superseded by the more potent, and orally 
effective, metiamide. This new compound inhibited 
secretion induced by histamine, pentagastrin and 
insulin hypoglycaemia (Wyllie et al., 1973; Carter, 
Forrest et al., 1974; Thjodleifsson and Wormsley, 
1974), profoundly decreased nocturnal acid secretion 
(Milton-Thompson et al., 1974) and reduced meal- 
stimulated acid secretion (Mainardi et al., 1974) in 
both normal volunteers and patients with duodenal 
ulceration. Clinical trials were soon undertaken to 
assess its value in a clinical context. Pounder et al. 
(19752) reported on 30 patients with duodenal ulcer 
treated for 5-8 weeks with either metiamide or a 
placebo as part of a double blind trial. In the 15 
patients receiving oral metiamide there was a signi- 
ficant reduction in nocturnal pain and antacid con- 
sumption, and day-time pain was diminished although 
not to a significant degree. In a multicentre double 
blind trial in 68 patients with endoscopically proved 
duodenal ulceration (Multicentre Trial, 1975), ulcer 
healing was significantly greater in the patients receiv- 
ing metiamide (67 per cent) when compared with the 
rate of healing in patients receiving a placebo (25 per 
cent). Metiamide also proved effective in the manage- 
ment of the Zollinger-Ellison syndrome (Thompson 


et al., 1975) and seemed certain of an established place 
in the pharmacopoeia. Unfortunately, this eariy pro- 
mise will not now be fulfilled as transient granulo- 
cytopenia has occurred in 7 patients receiving the 
drug. This marrow depression has been readily rever- 
sible on cessation of therapy in 6 patients but there 
has been one fatality, and the problem has been suffi- 
cient to curtail the use of the drug. 

Fortunately, a new H,-receptor antagonist ts. now 
available which appears at least as potent as meti- 
amide as an inhibitor of gastric secretion (Burland, 
Duncan et al., 1975) without sharing its deleterious 
effect on the bone marrow. Indeed, the new com- 
pound, cimetidine, has been used successfully in a 
patient with metiamide-induced agranulocytosis (Bur- 
land, Sharpe et al., 1975). It seems likely that the 
thiourea residue in the metiamide molecule was 
responsible for marrow depression, and this has been 
replaced by a cyanoguanidine moiety in cimetidine. 
The potency of cimetidine as an inhibitor is illustrated 
by Fig. 3, which shows its effect on acid secretion 
induced by insulin infusion in paired tests in healthy 
volunteers in our own laboratory. 

Pounder and his colleagues (Pounder et al., 1975b; 
Pounder, Williams et al., 1976) have reported that 
cimetidine diminishes 24-hour intragastric hydrogen 
ion activity to levels compatible with ulcer healing, 
when given in four divided oral doses to healthy 
volunteers or duodenal ulcer patients. In a preliminary 
trial in 10 patients with gastric ulcer, oral cimetidine 
rapidly relieved symptoms and ulcer healing was 
complete at endoscopy in all subjects by the end of 
the 6-week trial (Pounder, Hunt et al., 1976). Ivey et al. 
(1976) have reported that cimetidine raises the poten- 
tial difference across the gastric mucosa in man, and 
suggested that the compound protects the gastric 
mucosal barrier. This suggestion appears unwarranted 
and has not been confirmed by studies of ionic flux 
across the gastric mucosa in our own labcratories 
(Kenyon and Carter, 1976). However, our results in 
no way detract from the therapeutic promise of cime- 
tidine as an inhibitor of secretion. 

We have had the opportunity of using cimetidine 
in a patient with the Zollinger-Ellison syndrome, 
and Fig. 4 demonstrates the profound reduction of 
acid secretion which can be achieved. Metiamide was 
less effective in controlling secretion in this case, but 
there is every indication that cimetidine wil prove 
useful in this context, not only as an aid in prepara- 
tion for gastrectomy, but as a possible alternative 
to surgery in selected cases. 

The H,-receptor antagonists have raised intriguing 
questions about the role of histamine in the control 
of gastric secretion. There is still debate as to whether 
histamine serves as the final common pathway in the 
mediation of secretion, or whether the effects of the 
H,-receptor antagonists can be explained by some 
form of interaction between receptors at the parietal 
cell. Formal clinical trials of cimetidine are now under 
way In patients with duodenal ulcer and the results 
will be awaited with interest. There is no doubt that 
the compound is a potent inhibitor and at the present 
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time it appears free of restrictive side-effects. Cime - 
tidine must be regarded as the most promising of te- 
currently available inhibitors of secretion but tipe - 
alone will tell whether this promise will be fulfilled 





Conclusions 
The ideal inhibitor for therapeutic use in the pept- 
ulcer diathesis should be able to maintain effect.^« | 
reduction of gastric secretion without undesirac - 
side-effects. It should relieve ulcer pain, speed ulcer 
healing and prove acceptable to the patient. Of cae | 
available inhibitors, cimetidine appears the mce - 
promising provided that it remains free from toxic” 
and proves effective in clinical trials. It is likely thee 
inhibitors of gastric secretion will prove valuace 
during acute exacerbations of peptic ulceration zed 
they may have a valuable role in the management = 
gastro-intestinal haemorrhage and the rare Zolling=~- 
Ellison syndrome. However, it remains to be se«s 
whether any inhibitor will materially affect the lowe | 





















seems likely to retain a major role in management 4 
the foreseeable future. 


References 
ASH A. S. F. and SCHILD H. 0. (1976) Receptors med s - 
ing some actions of histamine. Br. J. Pharmac. - 
27, 427-439. 










Direct inhibition of gastric acid by grow: 
hormone release-inhibiting hormone in deg. 
Lancet 1, 886-887. B 

BENNETT A., MURRAY J. G. and WYLLIE J. H. (156). 
Occurrence of prostaglandin E, in human stome« 4, 
and a study of its effect on human isolated gast^c 
muscle. Brit. J. Pharmacol. Chemother. 32, 35—— 
349. | 

BHANA D., KARIM S. M. M., CARTER D. C. et al. (19 53. 
The effect of orally administered prostaglareon - 
A,, A, and 15-epi-A, on human basal secreted, 
Prostaglandins 3, 307—316. 

BIECK P. R., OATES J. A., ROBISON G. A. et al. (19 3} 
Cyclic AMP in the regulation of gastric secretion 
in dogs and humans. Am. J. Physiol. 224, Ue 
164. 

BLACK J. W., DUNCAN W. M., DURANT C. J. et al. (197*)- 
Definiion and antagonism of histamine 
receptors. Nature (Lond.) 236, 355-390. 

BLOOM S. R., MORTIMER C. H., THORNER M. ©. et al. (19% 
Inhibition of gastric acid secretion by grow. 
hormone release-inhibiting hormone. Lancet 4, 
1106-1109. 

BURLAND W. L., DUNCAN W. A. M., HESSELBO T. exi. 
(1975) Pharmacological evaluation of cimi- 
dine, a new histamine H,-receptor antagce st 
in healthy man. Br. J. Clin. Pharmacol. 2, = e 
486. 

BURLAND W. L., SHARPE P. C., COLIN-JONES D. G. etd. 
(1975) Reversal of metiamide-induced agraniu&És-- 
cytosis during treatment with cimetidine. (Lew@er 
to the Editor.) Lancet 2, 1085. 
































D. C. Carter 


CARMICHAEL H. A., NELSON L., RUSSELL R. 1. et al. (1976) 
Effect of prostaglandin 15(R)15 methyl-E, methyl 
ester on aspirin and taurocholic acid-induced 
gastric mucosal haemorrhage in rats. Gut 17, 
33-36. 

CARTER D. C., FORREST J. A. H., WERNER R. et al. (1974) 
Effect of histamine H,-receptor blockage on 
vagally induced gastric secretion in man. Br. 
Med. J. 2, 554-556. 

CARTER D. C., GANESAN P. A., BHANA D. et al. (1974) 
The effect of locally administered prostaglandin 
{5(R)15 methyl-E, methyl ester on gastric ulcer 
formation in the Shay rat preparation. Prosta- 
glandins 5, 455-463. 

CARTER D. C., KARIM S. M. M., BHANA D. et al. (1973) 
Inhibition of human gastric secretion by prosta- 
glandin. Br. J. Surg. 60, 828-831. 

CLASSEN M., KOCH H., BICKHARDT J. et al. (1971) The 
effect of prostaglandin E, on the pentagastrin- 
stimulated gastric secretion in man. Digestion 
4, 333-344. 

DOZOIS R. R. and THOMPSON C. J. (1974) Presence of 
prostaglandins E, and A, in canine gastric secre- 
tions. Life Sci. 15, 975-986. 

ELDER J. B., GANGULI P. C., GILLESPIE I. E. et al. (1975a) 
Effect of urogastrone on gastric secretion and 
plasma gastrin levels in normal subjects. Gur 16, 
887-893. 

ELDER J, B., GANGULI P. C., GILLESPIE I. E. et al. (1975b) 
Effect of urogastrone in the Zollinger-Ellison 
syndrome. Lancet 2, 424-427. 

FUNG W. P., KARIM S. M. M. and TYE c. v. (1974) Effect 
of 15(R)15 methyl prostaglandin E, methyl ester 
on healing of gastric ulcers. Lancet 2, 10-12. 

GUTH R. H., MEEROFF J. C., PAULSEN G. et al. (1975) 
Prevention ofexperimental stress induced haemor- 
rhagic gastritis. (Abstr.) Clin. Res. 23, 130. 

HENN R., SELCON S., ISENBERG J. et al. (1975) Experi- 
ence with synthetic secretin in treatment of duo- 
denal ulcer. (Abstr.) Clin. Res. 23, 98. 

IVEY K. J., BASKIN W. and JEFFREY G. (1975) Effect of 
cimetidine on gastric potential difference in man. 
Lancet 2, 1072-1073. 

JACOBSON E. D. (1970) Comparison of prostaglandin 
E, and nor-epinephrine on the gastric mucosal 
circulation. Proc. Soc. Exp. Biol. Med. 133, 516- 
519. 

KARIM S. M. M., CARTER D. C., BHANA D. et al. (1973a) 
Effect of orally administered prostaglandin E, 
and its 15-methyl analogues on gastric secretion. 
Br. Med. J. 1, 143-146. 

KARIM S. M. M., CARTER D. C., BHANA D. et al. (1973b) 
The effect of orally and intravenously adminis- 
tered prostaglandin 16,16 dimethyl-E, methyl 
ester on human gastric acid secretion. Prosta- 
glandins 4, 71-83. 

KENYON G. S. and CARTER D. cC. (1976) Unpublished 
observations. 


792 


KONTUREK S. J. (1968) The effect of secretin on gastric 
acid secretion and peptic ulcers induced by penta- 
gastrin in cats with intact or resected duodenum. 
Am. J. Dig. Dis. 13, 874-881. 

LIPPMANN W. (1974) Inhibition of indomethacin- 
induced gastric ulceration in the rat by perorally- 
administered synthetic and natural prostaglandin 
analogues. Prostaglandins 7, 1—10. 

MAINARDI M., MAXWELL V., STURDEVANT R. A. L. etal. 
(1974) Metiamide, an H,-receptor blocker as 
inhibitor of basal and meal-stimulated gastric 
acid secretion in patients with duodenal ulcer. 
New Engl. J. Med. 291, 373-376. 

MAO C. C., JACOBSON E. D. and SHANBOUR L. L. (1973) 
Mucosal cyclic AMP and secretion in the dog 
stomach. Am. J. Physiol. 225, 893-895. 

MILTON-THOMPSON C. J., WILLIAMS J, G., JENKINS D. J. A. 
et al. (1974) Inhibition of nocturnal acid secre- 
tion in duodenal ulcer by one oral dose of meti- 
amide. Lancet 1, 693—694, 

MULTICENTRE TRIAL (1975) Treatment of duodenal 
ulcer by metiamide. Lancet 2, 779.781. 

O'BRIEN P. E. and CARTER D. C. (1975) Effect of gastric 
secretory inhibitors on the gastric mucosal 
barrier. Gut 16, 437-442. 

POLAK J. M., PEARSE A. G. E., GRIMELIUS L. et al. (1975) 
Growth-hormone release-inhibiting hormone in 
gastrointestinal and pancreatic D cells. Lancet 1, 
1220-1222. 

POUNDER R. E., HUNT R. H., STEKELMAN M. et al. (1976) 
Healing of gastric ulcer during treatment with 
cimetidine. Lancet 1, 337—339. 

POUNDER R. E., WILLIAMS J, G., MILTON-THOMPSON J. G. 
et al. (1975a) Relief of duodenal ulcer symptoms 
by oral metiamide. Br. Med. J. 1, 307-309. 

POUNDER R. E., WILLIAMS J. G., MILTON-THOMPSON G, J. 
et al. (1975b) 24-Hour control of intragastric 
acidity by cimetidine in duodenal ulcer patients, 
Lancet 2, 1069-1072. 

POUNDER R. E., WILLIAMS J. G., MILTON-THOMPSON 1. G. 
et al. (1976) Effect of cimetidine on 24-hour 
intragastric acidity in normal subjects. Gur 17, 
133—138. 

ROBERT A. and MAGERLEIN B. J. (1973) 15-Methyl PGE, | 
and 16,16-dimethyl PGE,: potent inhibitors of 
gastric secretion. Adv. Biosci. 9, 247253. | 

THJODLEIFSSON B. and WORMSLEY K. G. (1974) Gastric 
response to metiamide. Br. Med. J. 2, 304-306. . 

THOMPSON M. H., VENABLES C. W., MILLER C. W. et al. - 
(1975) Metiamide in Zollinger-Ellison syndrome. ` 
(Letter to the Editor.) Lancet 1, 35. 

WILSON D. E., PHILLIPS C. and LEVINE R. A. (1971) 
Inhibition of gastric secretion in man by prosta- 
glandin A,. Gastroenterology 61, 201—206. 

WYLLIE J. H., EALDING W. D. P., HESSELBO T. et al. (1973) 
Inhibition of gastric secretion in man by meti- 
amide: a new orally active histamine H,-receptor 
antagonist. Gut 14, 423. 


Br. J. Surg. Vol. 63 (197€) 793-796 


Layer closure of laparotomy wounds with absorbable 
and non-absorbable suture materials 
T. T. IRVIN, C. G. KOFFMAN AND H. L. DUTHIE* 


SUMMARY 

Opinions vary regarding the best suture material 
for abdominal wound closure. Some surgeons favour 
non-absorbable sutures while others use absorbable 
materials, but there is little objective clinical inferma- 
tion regarding the relative merits of the different suture 
materials, 

In a randomized prospective clinical trial the syn- 
thetic absorbable polyglactin and polyglycolic acid 
sutures were compared with the non-absorbable poly- 
propylene suture in the closure of 161 laparotomy 
wounds. A layered closure technique was used in all 
cases. 

The total incidence of wound dehiscence and hernia- 
tion was 8-1 per cent, and there was no significant 
difference between polyglycolic acid (9:6 per cent), 
polyglactin (5-8 per cent) and polypropylene (8:8 per 
cent) Dehiseence and herniation were significantly 
more common in wounds closed by surgeons in training. 

It was concluded that none of the suture materials 
provided satisfactory freedom from wound complica- 
tions. It is pessible that these sutures may prove satis- 
factory with an alternative technique of abdominal 
wound closure, but this should be the subject of further 
clinical studies. 


IN recent years there has been a substantial increase 
in the range of suture materials which may be used 
for abdominal wound closure. New synthetic absorb- 
able and non-absorbable sutures have been introduced, 
and the surgeon is faced with an increasingly perplex- 
ing problem in deciding which suture he should use 
to close a laparotomy wound. 

This problem largely stems from the absence of 
strictly controlled data on the relative merits of the 
different suture materials, and there is a need for 
randomized prospective clinical studies of the various 
sutures in abdominal wound closure. 

In the present study, three new suture materials 
were compared in a prospective clinical study of 
abdominal wound closure. The synthetic absorbable 
sutures polyglycolic acid (Dexon, Davis-- Geck) and 
polyglactin (XLG, Ethicon Ltd) were compared with 
the synthetic non-absorbable suture polypropylene 
(Prolene, Ethicon Ltd). 


Patients and methods 

Patients undergoing elective laparotomy through 
median or paramedian incisions during the period 
July 1974 to June 1975 in the University Surgical 
Unit, The Royal Infirmary, Sheffield, were studied. 
Patients who already had paramedian or median scars 
from previous surgery were not included in the study. 





The wound closures were performed by two consul- = 
tant surgeons and four surgical registrars. voy 


Methods of closure ud 
A layered suture technique was used in the closure o- 






of all the wounds. The first layer was a continuous... 


suture of the peritoneum in median wounds, and o? 


the peritoneum and posterior rectus sheath in para- |. 
median incisions. The second layer of susures was ^^ 
placed through the linea alba in median woands, and — 
through the anterior rectus sheath in paramedian © 
wounds. Either a continuous or interrupted suture >- 
technique was used for the second layer, cepending ` 


on the type of suture material. The skin 
with interrupted silk sutures. 





No. 3 metric gauge (Size 0, BPC gauge) sutures 
were used throughout the study, and the susure tech- 0 


niques used with the three suture materias 
summarized as follows: 





Polyglactin: A continuous suture was used for the =- 


first layer of the closure, and interrupted sutures ir. 
the second layer. 2m 
Polyglycolic acid: The technique of suture was identica! 
to that used with polyglactin. 

Polypropylene: Two layers of continuous sutares were 


used. In the insertion of the second layer care was > 


taken to ensure that the knotted ends of the suture 


were buried beneath the aponeurosis, and all knots K : 
were tied by hand since the application of farceps te © 
this suture material may lead to fraying or fracture. = 


of the suture. 





Randomization 
The suture materials were randomly allocated in each 


case by drawing a trial card at the end of the abdominal a 


procedure. To ensure that the three groups o^ patients 
allocated the different sutures were reasonably well 
matched with regard to age, sex and pathovogy, the 
method of randomization also took account o£ the type 
of surgery being performed. Four types of surgical 
procedure were recognized for the purposes of random- 
ization: biliary tract surgery, peptic ulcer surgery, 
intestinal surgery and other operations, e.g. splenec- 
tomy and operations for gastric cancer. A separate 
box of randomized cards was used for eack type of 
surgery, and it was construed that this method would 
also result in a similar distribution of the suture 
materials in median and paramedian wourxils since 
biliary and intestinal operations were invariably per- 
formed through paramedian incisions, and median 
wounds were used for peptic ulcer surgery. 
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Table I: COMPARISON OF THE GROUPS OF 
PATIENTS ALLOCATED THE THREE SUTURE 
MATERIALS FOR WOUND CLOSURE 


Polyglycolic 
Polvglactin acid Polypropylene 
No, of cases 52 52 57 
Average age 5t- 160 48 + 15-0 50+. 16:1 
(years s.d.) 
Sex 
Male 27 32 33 
Female 25 20 24 
Surgeon closing 
wound 
Consultant 35 28 30 
Registrar 17 24 27 
Wound 
Median 24 25 26 
Paramedian 28 27 31 
Type of surgery 
Biliary 19 15 16 
Peptic ulcer 17 22 18 
Intestinal 8 8 11 
Other 8 7 12 
Palliative 5 6 8 
operations 
Obesity 20 14 15 
Postoperative 15 12 16 
respiratory 
complications 


Table II: INCIDENCE OF WOUND DEHISCENCE AND 
HERNIATION 





Polyglycolic 
Polvglactin acid Polypropylene 

No. of cases 52 52 57 
Dehiscence 0 3 2 
Wound hernia 3 2 3 
Total incidence 3 (5-824) 5 (9-657) 5 (8:87) 

of wound 

failure 
Records 


The incidence of wound dehiscence, herniation, infec- 
tion and sinus formation was recorded, and the 
patients were followed up for 6 months after surgery. 
Wound infection was recorded only in cases in which 
there was frank discharge of pus from the wound. 


Results 


Number of patients studied 

It was our original intention to study each of the 
suture materials in 100 abdominal wound closures 
but the study was terminated when a total of 166 
patients had been entered in the trial. This resulted 
from the termination of supplies of the polyglactin 
suture due to a temporary legal injunction imposed 
on Ethicon Ltd (Capperauld, 1975; Leading Article, 
1975). 

Five of the 166 cases had to be excluded from the 
study. There were 2 early postoperative deaths (poly- 
glycolic acid and polypropylene closures), and one 
patient from each closure group required further 
abdominal surgery in the early postoperative period 
before a reasonable assessment of abdominal wound 
healing could be made. Of the remaining 161 patients, 
one died and one was lost to follow-up within 3 
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months of surgery (polyglycolic acid and polypro- 
pylene closures), and 2 patients died between 3 and 
6 months after surgery (polyglactin and polypropy- 
lene closures). 


Comparison of the three groups 

A comparison of the groups of patients allocated the 
three suture materials for wound closure is shown in 
Table I. tt can be seen that the groups were well 
matched with regard to the age and sex of the patients, 
the distribution of median and paramedian wounds, 
the type of surgery performed and the incidence 
of obesity, palliative operations for carcinoma and 
postoperative respiratory complications requiring 
intensive physiotherapy. The only apparent difference 
between the three groups was that rather more of the 
polyglactin closures were performed by the consultant 
staff by comparison with the other suture materials, 
but this difference does not achieve statistical 
significance. 


Wound dehiscence and herniation 

The incidence of wound dehiscence and herniation 
with the three suture materials is shown in Table II. 
Wound dehiscence occurred in 5 patients, and in all 
the cases it presented with the copious discharge of 
haemoserous fluid from the suture line. In 4 cases 
the diagnosis was confirmed at a re-suture operation. 
The remaining patient was managed conservatively, 
and he subsequently developed a large incisional 
hernia. This case is not included amongst the incisional 
hernias shown in Table Il, and the table does not 
include the results of re-suture operations. 

The total incidence of wound dehiscence and hernia- 
tion in the trial was 8:1 per cent, and the incidence 
after closure with polyglactin, polyglycolic acid and 
polypropylene was 5-8, 9-6 and 8:8 per cent respec- 
tively. The differences between the three sutures are 
not statistically significant. 

The details of 13 patients who developed dehiscence 
or herniation are summarized in Table III. It can be 
seen that these complications were not confined to 
major operations or patients with advanced malig- 
nant disease. Ten of the patients developed dehiscence 
or herniation after surgery for peptic ulcer or chole- 
lithiasis. There was a similar incidence of complica- 
tions in median and paramedian wounds. 

There was a higher incidence of dehiscence and 
herniation in wounds closed by registrars compared 
with wounds closed by consultant surgeons. Table IV 
shows that the incidence of these complications in the 
hands of consultants was about one-third of that 
experienced by registrars, and this difference is statis- 
tically significant (y* = 4-22, P « 0:05). 


Wound infection and sinuses 

The incidence of wound infection and sinus formation 
after closure with the three suture materials is shown 
in Table V. There were 17 wound infections, an inci- 
dence of 10-6 per cent. Wound infection was slightly 
more common after closure with polypropylene 
compared with the other suture materials, but this 






Suture materials for abdominal wound closure — 


Table IH: DETAILS OF 13 PATIENTS WHO DEVELOPED WOUND DEHISCENCE OR HERNIATION 


Suture material Age Sex Surgeon 
69 M Registrar 
Polyglactin 53 M Registrar 
68 F Registrar 
50 M Consultant 
54 M Registrar 
Polyglycolic acid 6l M Consultant 
57 F Registrar 
69 M Registrar 
50 F Registrar 
27 M Registrar 
Polypropylene 78 M Registrar 
47 F Consultant 
34 F Consultant 





difference is not statistically significant. However, per- 
sistent sinuses occurred in 3 of the patients who de- 
veloped wound infection after polypropylene closure, 
Sinus formation persisted for 6 months in one case, 
and removal of the polypropylene suture was required 
before the wound healed. 

Table VI shows the incidence of wound failure 
(dehiscences and hernias) in cases complicated by 
sepsis, and it can be seen that wound failure was 
significantly more common in cases complicated by 
infection. Of the 17 cases of wound infection, 4 
developed wound herniation. Three of these wounds 
were closed by the consultant staff, and one was 
closed by a registrar. 


Discussion 

Most surgeons close laparotomy wounds with a 
layered suture technique. However, a variety of suture 
materials is used in abdominal wound closure, and it 
is difficult to judge which suture material gives the 
best results. The information which is available regard- 
ing suture materials largely stems from laboratory 
studies and uncontrolled clinical observations, and 
there have been very few controlled clinical trials 
comparing different sutures in abdominal wound 
closure. 

It has been suggested that the use of absorbable 
sutures in abdominal wound closure should be avoided. 
Experimental studies have indicated that absorption 
of surgical catgut may occur before the wound repair 
has achieved adequate tensile strength (Postlethwait 
et al., 1959), and clinical studies have shown that there 
is a high incidence of dehiscence after abdominal 
wound closure with catgut (Jones et al., 1941; Goligher 
et al, 1975). A non-absorbable suture material is 
generally recommended, therefore, and the most recent 
addition to the range of non-absorbable sutures is 
polypropylene. This is a synthetic monofilament suture 
which is said to possess admirable qualities for the 
closure of laparotomy wounds (Usher et al., 1962). 
However, interest in the use of absorbable sutures 
has been restored by the development of the synthetic 
absorbable materials polyglycolic acid and poly- 
glactin. The chemical structure of these sutures is 
rather similar, and they have greater tensile strength 
and a slower rate of absorption in vivo than surgical 


Wound Type of surgery Complicatieénc | 
Paramedian Palliative intestinal Hernia 
Median Peptic ulcer Hernia 
Paramedian Biliary Hernia 
Paramedian Biliary (palliative for Hernia 

carcinoma) 
Paramedian Biliary Dehiscence —— 
Median Peptic ulcer Hernta mE 
Paramedian Biliary Dehiscence —- 
Median Peptic ulcer Dehiscence 
Median Peptic ulcer Hernia | 
Median Peptic ulcer Dehiscence |. 
Paramedian Biliary (palliative for Dehiscence 
carcinoma) 
Median Peptic ulcer Hernia 
Median Peptic ulcer Hernia 
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Table IV: INCIDENCE OF DEHISCENCE AND 
HERNIATION IN WOUNDS CLOSED BY 
CONSULTANTS AND REGISTRARS 





Surgeon closing No. of | Wound dehiscence join | 
wound cases or herniation inciden. 

Consultant 93 4 

Registrar 68 9 

dud. adora RR REN nse ee ee EIER 


* Significantly higher incidence of dehiscence and herniation — : 
in wounds closed by registrars (5? — 4:22, P « 0-05). 





Table V: INCIDENCE OF WOUND INFECTION AND... 

SINUS FORMATION Ses 

Polygiycolic 
acid 


5 (9:65) 
0 


Polyglactin 


Wound infection 4 (TA) 
Sinus at 3 months Q 
Sinus at 6 months 0 0 1 


Polypropylene 





— ———r 





Table Vl: INCIDENCE OF WOUND DEHISCENCE O8- 
HERNIATION IN INFECTED WOUNDS 








No.of Wound dehiscence "9 

cases or herniation incidere 
Wound infection 17 4 Nd 
No infection 144 9 





* Significantly higher incidence of dehiscence and herniations x. 
in infected wounds (y? = 6:13, P«: 0:02). s 




















catgut (Katz and Turner, 1970; Herrmann, 1$ uid 
Craig et al, 1975). The limited clinical informati 
regarding these sutures has suggested that they r 
be suitable for abdominal wound closure (Anscorabe- 
et al., 1970; Martyn, 1975). 

In the present study polyglactin, polyglycolic se x 
and polypropylene were compared in a randomiz 
prospective study of abdominal wound closure. 
fortunately, the supply of the polyglactin suture cea 
following a legal injunction which prevented t 
commercial production of this suture (Capperaui 
1975; Leading Article, 1975), and although the su: 
was later released for clinical research our trial a 
terminated when only 166 patients had been studies. 
The rather small number of patients included in tis 
study does not therefore permit a critical appraisal 
the relative merits of the three suture materials, ba: 
is apparent that none of the sutures gave satisfacto y^ 
results in abdominal wound closure. Ideally, owe 
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would regard only a zero rate of wound dehiscence 
and herniation as acceptable, but this is perhaps an 
unattainable goal. However, it has been shown that 
these complications can be reduced to an incidence 
of less than 1 per cent using a mass suture technique 
and stainless steel wire sutures in abdominal wound 
closure (Jones et al, 1941; Spencer et al, 1963; 
Goligher et al., 1975), and these results would appear 
to be an acceptable yardstick for the assessment of 
other suture materials and techniques. The incidence 
of dehiscence and herniation with polyglactin, poly- 
glycolic acid and polypropylene in the present study 
was 5:8, 9-6 and 8:8 per cent respectively. 

Wound herniation was significantly more common 
in cases complicated by wound infection (Table VI), 
and dehiscence and herniation were encountered more 
frequently in wounds closed by junior surgical staff 
(Table IV). These two factors are not related. Consul- 
tant surgeons closed 3 of the 4 wounds in which 
herniation developed after wound infection. One in- 
terpretation of the results of this study may be that the 
unsatisfactory incidence of wound complications was 
due to poor technique. This is a difficult point to 
contest but it should be noted that the association of 
wound complications with the junior staff has only 
marginal statistical significance. The observation is 
interesting but it does not detract from our conclu- 
sions regarding the suture materials. A suture material 
or technique can be judged to be satisfactory only 
when it gives acceptable results in general use, and 
not simply in the hands of selected surgeons. 

It is possible that the suture materials used in this 
study would provide more satisfactory results if an 
alternative suture technique was used in abdominal 
wound closure. Experimental studies by Higgins et 
al. (1969) and Dudley (1970) have suggested that 
abdominal wounds closed with a mass suture tech- 
nique have greater strength than those closed with 
the conventional layered method, and these observa- 
tions may explain the excellent results achieved with 
stainless steel wire closures (Goligher et al, 1975). 
Further clinical studies of the new synthetic suture 
materials in the mass closure of abdominal wounds 
may be desirable. 
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Acalculous gallbladder disease: a prospective study 
NIGEL C. KEDDIE, A. L. GOUGH AND R. B. GALLAND* 


SUMMARY 
A prospective study of 62 cases of acalculous galibiadder 
disease is reported. The clinical, radiological and patho- 


logical features are described as well as the results of 


cholecystectomy with a minimum follow-up of 3 years. 
The results compare favourably with those for calculous 
disease, and it is concluded that there is no clear-cut 
distinction between acalculous and calculous biliary 
disease. 


CALCULOUS gallbladder disease is generally accepted 
as a cause of symptoms, and the results of surgery 
are very satisfactory. In contrast, the clinical signi- 
ficance of acalculous gallbladder disease is contro- 
versial. Nevertheless, a common clinical problem is 
the patient with typical biliary pain but a ‘nermal’ 
cholecystogram. This study was carried out to assess 
the clinical problem, to analyse the radiological 
changes on cholecystography, to review the various 
pathological changes in the gallbladder and to record 
the results of cholecystectomy. 


Patients 

Sixty-two patients with acalculous gallbladder disease 
seen over a 5-year period have been studied prospec- 
tively. The minimum follow-up is 3 years and the 
maximum 8 years. During the same 5-year period 648 
cases of calculous gallbladder disease were treated; 
thus, the 62 patients with acalculous disease represent 
8:7 per cent of patients with gallbladder disease. Table I 
shows the duration of symptoms and Table H the 
severity of pain. Mild pain did not interfere with the 
patients’ activities, moderate pain did and severe pain 
required parenteral analgesics. Associated symptoms 
are shown in Table III. There was a greater proportion 
of patients with severe pain in a group with galistones 
studied during the same period, but otherwise the 
symptoms did not differ greatly from those of patients 
with stones. 


Radiological findings 

The X-rays of 43 patients were reviewed. Nineteen 
patients had their X-rays done at other hospitalis, and 
these have been excluded. Table IV shows the radio- 
logical findings. Twenty patients had X-rays which 


were considered to be normal even at review. Four- . 


teen per cent showed thickening of the wail of the 
gallbladder. In chronic cholecystitis fat is deposited 
around the gallbladder (Moynihan, 1905) and this is 
less translucent than normal. This appears as a halo 
around the gallbladder which is best seen on chole- 
cystography, but can also be seen on retrospective 
review of some plain films. This so-called ‘fat sign’ is 
helpful in the diagnosis of chronic cholecystitis in 
some cases (Russell et al., 1976). 


— Table 1: DURATION OF SYMPTOMS 
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Duration (yr) No. of cases 


<i 24 
1-2 16 
3-4 10 
5-8 6 
9-16 3 
> 16 3 





Table H: SEVERITY OF PAIN EXPERIENC 


Pain No. of cases 
Mild 5 
Moderate 47 
Severe 10 





Table IIl: ASSOCIATED SYMPTOMS 


Symptom No. of cases 
Fat intolerance 21 
Nausea 14 
Vomiting IQ 
Flatulence 16 
Diarrhoea 8 
Constipation 12 
Weight loss 2 


Table IV: INCIDENCE OF RADIOLOGICAL SIGNS 
IN 43 PATIENTS 












Radiological sign No. of cases B Eu 
No opacification 3 a 
Poor function 6 a 
Cholesterol polyp 1 2 
Adenomyomatosis [ x 
Septum 2 GEO 
Blurring of outline i E 
Fat sign 6 
Abnormal shape i 
No abnormality seen 20 EN: 


Pathological changes " 
The pathological changes are shown im Table V. A 
point of interest is the frequency of adenamyoma 
in contrast to the frequency of this : iagnosis * 
radiology. The chronic inflammatory Changes w 
identical to those seen in calculous disease. Che 
sterolosis was frequently seen in calculous gallblad 
Another interesting sequel of chronic inflammateere 
was intestinal metaplasia. 





Results Eas 
The results of cholecystectomy are shown in Table Wf. 
The term ‘complete relief? applies to the pain suff 
preoperatively. Some of the patients have contin: 
to experience postprandial flatulence. but c 
associated symptoms have been relieved in the SC 
per cent with relief of pain. 







a a a a i Trinit seid : 


* Royal Infirmary, Manchester. 
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Table V: PATHOLOGY 


Pathology No. of cases Te 
Adenomyomatosis 30 48 
Chronic inflammation 24 39 
Cholesterolosis 6 10 
Acute inflammation 2 3 
tisse elisa C, 





Table VI: RESULTS OF CHOLECYSTECTOMY 


Result No. of cases 25 
Complete relief 56 90 
No change 6 10 


Table VII: RESULTS OF CHOLECYSTECTOMY IN 
SERIES OF CASES OF ACALCULOUS 
GALLBLADDER REPORTED IN THE LITERATURE 


Author vo cured’ 
Whipple (1926) 76:6 
Muller (1927) 76:2 
Mackey (1934) 60 
Glenn and Mannix (1956) 65 
Elfving et al. (1967) 78 
Munster and Brown (1967) | 60 
Andersson et al. (1971) 79 
Gunn et al. (1973) 61 


Discussion 

The results of cholecystectomy in other series of 
acalculous gallbladder disease are shown in Table 
VH. The present series and that of Gunn et al. (1973) 
are the only prospective studies of this problem. Our 
results are much better than those of other series and 
the reasons for this are puzzling. All our patients 
really needed an operation. Many had been seen and 
investigated at other hospitals and were then referred 
because of persistent symptoms. In over 60 per cent 
persistent symptoms had been present for a year or 
more before cholecystectomy. There is a risk that 
our results may encourage us to perform cholecyst- 
ectomy too readily, with the risk of more disappointed 
patients. 

There is certainly a need for more accurate radio- 
logy of the gallbladder. Stones are missed all too 
easily when gallbladder function is good, but in 
chronic inflammation without stone the diagnosis is 
missed by standard cholecystography in nearly 50 
per cent of cases. Detailed study of the X-rays may 
show irregularities of the gallbladder wall which are 
missed initially. These may represent cholesterolosis, 
inflammatory polypi or chronic inflammation in the 
wall. There may be the classic changes of adeno- 
myomatosis, but in this series this diagnosis was 
made on histology much more frequently than by 
radiology. A full discussion of the clinical significance 
of adenomyomatosis was given in an earlier report of 
a smaller number of cases (Gunn et al., 1973) because 
the radiological literature on this subiect is very 
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considerable. The new ‘fat sign’ described (Russell 
et al., 1976) has certainly been valuable, but only in 
a proportion of patients. 

This prospective study has focused attention on 
the difficult and controversial subject of acalculous 
gallbladder disease. It is important to appreciate that 
the distinction between calculous and acalculous 
disease is not always clear, and it is well established 
that stones can disappear either by dissolution or 
passage (Reid and Rogers, 1975). Some patients in 
this series may have had stones, although none was 
found at operation. There is no doubt that chole- 
sterolosis and adenomyomatosis can be associated 
with calculi, and therefore the sharp distinction drawn 
between calculous and acalculous disease is quite 
artificial. 

The symptoms of calculous and acalculous disease 
are very similar and the treatment by cholecystectomy 
gives comparable results. Our conclusion, therefore, 
is that acalculous gallbladder disease must be accepted 
as an integral part of the problem of biliary tract 
pathology and not demarcated from calculous disease 
as though it were an entirely separate problem. 
Patients in whom no stones can be demonstrated 
should be subjected to cholecystectomy provided that 
other causes of chronic upper abdominal symptoms 
have been excluded. The results of operation will 
compare favourably with those for calculous disease. 
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Is colostomy closure a hazardous procedure? 
A comparison of elemental diet and 


routine bowel preparation 
R. J. R. TOMLINSON, B. M. 


SUMMARY 

Morbidity after closure of a colostomy is low if a simple 
antiseptic technique of intraperitoneal closure is used. 
In 26 patients there was no example of major wound 
sepsis and only 2 faecal fistulas both of which rapidly 
closed spontaneously. A randomized study of pre- 
operative bowel preparation incorporating an elemental 
diet showed no apparent advantage for this method 
using our criteria for assessment. 


THe marked morbidity and mortality associated with 
colostomy closure reported by Knox et al. (1971) 
stimulated this investigation. We felt that any 
morbidity after adequate closure of a colostomy was 
uncommon. The study was of sepsis rate anc faecal 
leakage after colostomy closure of the intraperitoneal 
type. The suggestion that an elemental diet may be a 
good bowel preparation was investigated. 


Patients and methods 

Twenty-six consecutive patients with loop stomas 
were studied. They were admitted 5 days prior to 
operation and randomly allocated, by the spin of a 
coin, to one of two types of bowel preparation. The 
füirst group received an orthodox preparation by 
repeated wash-outs of the distal lumen, a low residue 
diet for 48 hours followed by a fluid diet for 24 hours 
before operation. The second group received similar 
bowel wash-outs combined with an elemen:al diet 
(Vivonex) with flavouring for 5 days pre- and post- 
operatively. No patient received antibiotic preparation. 
In our régime Vivonex provided 1800 cal of glucose, 
36 g of essential amino acids and the normal daily 
requirements of fats, minerals and vitamins. 

Each group contained 13 patients of similar average 
age. The siting of the colostomy and the incidence of 
carcinoma and diverticular disease in the two groups 
were similar. Closure was by a standard technique. 
The colostomy was fully mobilized from the abcominal 
wall and all fibrous tissue excised to produce a ‘fresh’ 
colonic edge. Antiseptics (0-5 per cent Hibitane in 
spirit) were liberally used during the dissection. The 
colostomy was closed with seromuscular continuous 
2/0 chromic catgut and interrupted thread reirforcing 
serosal sutures and then returned to the abdomen. 
The abdominal wall was closed with two layers of 
Dexon and interrupted silk skin sutures with simple 
drainage of the wound for 48 hours. The wound was 
inspected daily and the presence of sepsis or faecal 
fistula noted. Sepsis was classified simply into *wound 
abscess’, ‘persisting purulent discharge’, ‘transient 
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non-purulent discharge’ and ‘no discharge’. Changs - 
in the patients’ weight and plasma proteins wer — 
noted as was the first day of passage of a forme? - 
motion. 








Results 

There was no difference between the groups in oes - 
incidence of macroscopically clean bowel at operatic, - 
and no gross difference in wound sepsis. The routiae: ` 
group had 8 clean wounds, 4 with transient dischacee _ 
and 1 faecal fistula. The elemental diet group had 5$ - 
clean wounds, 2 with transient discharge and 1 fstes 
The day of first bowel action, loss of weight, drop *. 
plasma proteins and length of postoperative stay wats 
similar in both groups (Table I). 








Table I: FINDINGS AFTER COLOSTOMY CL OSURE : 7 
Elemental diet iy 
Albumin fall (g) 0-39 
Weight loss (kg) 1:37 
Function (d) 3-6 
Postoperative stay (d) 10-4 








Discussion | 
The operation of colostomy closure has long had a - 
bad, and probably undeserved, reputation for breme ` 
down and subsequent leakage of faeces. Knox et s 
(1971) reported a faecal fistula rate of 23 per cent | ; 
a mortality of 2-2 per cent in 179 patients, and & . 
subsequent Leading Article (1971) in the Brie. 
Medical Journal further emphasized these appaia : 
hazards. . 

We felt that with adequate bowel preparat: an E 
producing a clean gut, adequate mobilization & 
removal of fibrous tissue to obtain a pliable colon 
suture, use of an antiseptic technique and care 
intraperitoneal closure, the incidence of leaka 
sepsis and morbidity from colostomy closure is 
Our figures show no major sepsis, no reoperation asi - 
a clinical leakage rate of 7-6 per cent. Thomson asi - 
Hawley (1972) reported even better figures in | 
patients, with an incidence of anastomotic breakdc 

of 2-9 per cent. We feel, therefore, that the hazards <i - 
colostomy closure may have been over-emphasizes , n 
and it should be regarded as a relatively safe practesi 
procedure. 

























* Park Hospital, Davyhulme, Manchester, and Department? 
Surgery, Manchester Royal Infirmary. 

Present address of R. J. R. Tomlinson and P. F. Schofizse: 
Withington Hospital, West Didsbury, Manchester. 
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Winitz et al. (1970) have established the lowering of 
faecal bulk and reported decreased faecal bacterial 
levels on an elemental diet. This provides a rational 
reason for suggesting that it may be a satisfactory 
method of bowel preparation, especially as it provides 
a means of maintaining a reasonable caloric and 
nitrogen intake in the immediate preoperative period. 

Glotzer et al. (1973), however, showed no decrease 
in faecal bacterial levels in colonic surgery and Cooney 
et al. (1974) no decrease in anastomotic leakage in 
animal experiments. Johnson (1974), in a mixed group 
of colonic operations, found no difference in wound 
infection or enterocolitis in patients on an elemental 
diet. 

In our series we have shown no significant advantage 
in using an elemental diet as a bowel preparation, 
and we have estimated that in order to show even 
a marginal advantage a very large study would be 
needed. It appears that both an elemental diet and our 
routine bowel preparation are effective. 


Acknowledgement 
We wish to thank Eaton Laboratories Ltd for the 
supply of Vivonex. 





800 





References 

COONEY D. R., WASSNER J. D., GROSFELD J. L. et al. (1974) 
Are elemental diets useful in bowel preparation? 
Arch. Surg. 109, 206-210. 

GLOTZER D. L, BOYLE P. L. and SILEN w. (1973) Pre- 
operative preparation. of the colon with an 
elemental diet. Surgery 74, 703—707. 

JOHNSON W. V. (1974) Oral elemental diet. Arch. Surg. 
108, 32-34. 

KNOX A. J. 5., BIRKETT F, D. H. and COLLINS C. D. (1971) 
Closure of colostomy. Br. J. Surg. 58, 669.672. 

LEADING ARTICLE (1971) Hazards of colostomy 
closure. Br. Med. J. 4, 380. 

THOMSON J. P. S. and HAWLEY P. R. (1972) Results of 
closure of loop transverse colostomies. Br. Med. 
J. 3, 459-462. 

WINITZ M., ADAMS R. F., SEEDMAN D. A. et al. (1970) 
Studies in metabolic nutrition employing 
chemically defined diets. Am. J. Clin. Nutr. 23, 
525—559. 


Results of jejuno-ileostomy for gross refractory obesity . 


R. MICHAEL BADDELEY* 


SUMMARY 

The results of jejuno-ileostomy in 182 patients have 
been studied. The operative mortality was I1 per cent 
and the overall mortality 6:6 per cent, of which 3:3 per 
cent was attributable to the effects of the small bowel 
bypass. Weight reduction usually ceased at about 
18-24 months postoperatively, by which time the average 
fall was 36:3 per cent of the mean original body weight. 
Males and younger patients achieved better than 
average results. The main side-effects were fatty 
infiltration of the liver, polyarthralgia, excessive 
diarrhoea and electrolyte upsets. 


THE management of choice in all cases of simple 
obesity is by conventional dietary restriction combined, 
where possible, with re-education of eating habits. It 
appears, however, that by the time massive obesity, 
amounting to 45-50 kg or 90-100 per cent above 
standard body weight, has proved refractory to such 
measures, nothing short of small bowel bypass can 
achieve a sustained reversal of the problem. 

Small bowel resection for gross obesity was 
probably performed first by Henriksson in 1952 
(Backman, 1975), but small bowel bypass without 
resection was first reported by Kremen et al. (1954). 
Later, a series of cases using jejunocolic bypass was 
reported by Payne et al. (1963), but this technique was 
subsequently abandoned owing to metabolic hazards. 

In the 1960s Payne and DeWind (1969) developed 
the technique of end-to-side jejuno-ileostomy and 
reported very satisfactory results, which have been 
confirmed by others (Salmon, 1971; Wills, 1972; 
Baber et al, 1973; Buchwald et al., 1973; Danoe et al., 
1973; Payne et al., 1973; Scott et al., 1973; Weismann, 
1973; Bleicher et al., 1974; Corso and Joseph, 1974; 
Fikri and Cassella, 1974). 

From the United Kingdom there have been only 
two large series (Baddeley, 1973; Gazet et al., 1974) 
which have yielded results similar to the North 
American experience. The report which follows has 
been based on further experience in 182 patients 
undergoing operation during the period 1970-6. 


Patients and methods 
One hundred and eighty-two patients (23 of whom 
were men) have undergone jejuno-ileostomy during 
the period February 1970 to March 1976. All were at 
least 45 kg or 100 per cent above standard body weight 
for their age, height and sex and had failed to sustain 
weight reduction with supervised conventional dietary 
care during periods covering more than 5 years. 
Each underwent a battery of investigations to 
confirm the gross simple nature of the problem and to 
provide baselines for later comparison. These included 
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serum electrolytes, liver function tests, creatin.ng, - 
lipids, urate, cortisol, glucose, thyroxine, urinary. 
steroids, blood count and film, serum iron and bincing © 
capacity, serum vitamin B,, and folate, whole bocy : 
potassium, ECG, skull and chest X-rays. 





Surgical technique 








started on hydroxychloroquine (Plaquen : 
Ltd) 200 mg four times a day which was continue 
throughout the period of inpatient care. "he legs w 
bound from toes to knees in Coban elastic bandeg 
prior to the journey to the operating theaire and cn 
removed 3-4 days later when the patient was f 
mobile. 





Jejuno-ileostomy was performed through a 22-. 


30-cm mid-abdominal incision, which skirted to ti 
right of the umbilicus. The desired lengths of proxim 
jejunum and distal ileum were marked with silk suter 
after measurement along the stretched antemesent2r 
border from the duodenojejunal flexure and the. 
ileocaecal valve respectively. This was repeated : MO 
to four times to obtain consistent measurements. — .. 
The free end of jejunum was closed aad anchcr kc 
to the mesentery in all instances. The proximal end #f 
the jejunum was anastomosed end-to-side to t Be 
terminal ileum in all but 27 patients in whom end-te- 
end anastomosis was performed. In the latter patiens : 
the free end of the ileum was anastomosed to the 
caecum or ascending or sigmoid colon. The append 
if present, was removed routinely, but surgical t 
ment for conditions in other viscera, such as gallstor 
were deferred to a later date as and when symptor 
developed. 
The abdomen was closed with nylon, Dexon 4 
skin silk, Apronectomy was not carried out in à 
patient but deferred until weight reduction ` 
ceased, when its necessity could be more eos 
assessed. l 






























Postoperative care DE 
Routine intravenous infusion therapy anc nasogastEc | 
aspiration were instituted as with any bowel surgere. 
The return of bowel mobility resulted in mart 
diarrhoea by the third or fourth day, and for t 
diphenoxylate hydrochloride (Lomotil), up to 5: 
four times daily, alone or with codeine phosphate 
to 60 mg, four times daily, normally achieved sa 
factory control of stool frequency. All the patie 
received an oral potassium preparation such 
Slow-K, 1:2 g, four times daily, and multivitamins 5s 
a routine. | 











* The General Hospital, Birmingham. 

















- R. Michael Baddeley 





NJ "t 
e e 


v 
e 


76 reduction from original weight 


TT... females 





Way d 
reeeo, Males 
** 


40 ; | 
3 6 12 18 24 36 
Time (mth) 


Fig. 1. Percentage weight loss for males, females and total 
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Fig. 2. Percentage weight loss for three age groups. 


Before discharge from hospital all the patients were 
advised to minimize dietary fat but to consume high 
calorie and high protein foods ad libitum. They were 
also advised against excessive alcohol intake and, 
indeed, against excess of fluids in general as these, in 
some patients, evoked exacerbation of diarrhoea. 


Long term care 

The patients were seen at monthly intervals for 6 
months, then every 6 weeks up to I year, every 8 
weeks up to 2 years and thereafter every 3 months. 
On each occasion they were weighed, blood taken for 
full haematological and biochemical profiles and 
advice given regarding any difficulties that may have 
arisen. Annually they were admitted for liver and bone 
biopsies, whole body potassium estimation and, at the 
first year, barium meal and follow-through X-ray 
examination in addition to routine haematology and 
biochemistry. 
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Table 1: MEAN PERCENTAGE WEIGHT REDUCTION 
AFTER JEJUNO-ILEOSTOMY 


75 weight Total No. of 
Time (mth) reduction 4 s.e. patients 
0 — 171 
3 14-2 of 0: 3 1 34 
6 21-6--0-4 133 
12 3L9 4-07 137 
18 34-9 4-08 106 
24 36:8-- 1-0 88 
36 366-44-13 46 


Table II; NUMBER AND CAUSES OF DEATHS 


No. of 
cases 


Z(1 


Cause of death 


Operative deaths 
Pulmonary embolism (fifth day) 
Inhalation of gastric contents (fifth day) 


Late deaths unrelated to jejuno-ileostomy 4 
Myocardial infarction (2 months) 
Pulmonary embolism and subacute bacterial 
endocarditis (12 months) 
Misadventure at liver biopsy (24 months) 
Gram-negative septicaemia, acute pyelonephritis 
(3 months) 
Late deaths related to jejuno-ileostomvy 
Metabolic derangement, fatty liver (3 months) 
Liver failure following reversal of jejuno-ileostomy 
(8 months) 
Peritonitis following reversal of jejuno-ileostomy 
(9 months} 
Gram-negative septicaemia, fatty liver (11 months) 
Gram-negative septicaemia, fatty liver (12 months) 
Liver failure, alcoholic cirrhosis, reversal of jejuno- 
ileostomy (32 months) 


6 (35, 


Total 12 (6:675) 


Table Hi: STOOL FREQUENCY 


Time Average No. of patients with Total No. of 
(mth) frequency 6 or more stools daily patients assessed 
3 4-6 40 156 
6 4-2 19 152 
12 35 17 133 
18 2-8 8 107 
24 2:8 5 90 
36 29 3 49 
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Results 
Weight reduction 
The mean weight reduction at various stages after 
jejuno-ileostomy expressed as percentages of the 
original weight of all the patients having a minimum 
follow-up period of 3 months is shown in Table I. 
Fig. 1 illustrates that the weight reduction occurred 
mainly during the first year and that by 18 months had 
largely ceased. This figure also shows that males lost 
weight more rapidly and to a greater extent than 
females, the difference at 1 year after operation being 
statistically significant (P « 0-05). The small number 
of males available for comparison thereafter made 
statistical assessment inappropriate. 

Comparison of the weight reduction in three age 
groups is shown in Fig. 2. Significantly greater loss 
was seen in the age group 0—29 years than in the group 


30-49 years at both 12 months (P<0-001) and 18 
months (P< 0-05). 

Five patients were considered as failures and lost 
only small amounts of weight which were insufficient 
to correct the side-effects which the obesity had created. 
One was due to erroneous measurement of the jejunal 
segment at the operation, a barium meal study at I 
year revealing 90 cm of small bowel 'in circuit'. A 
second case was shown to have an extremely slow 
small bowel transit time. The cause in the other cases 
was not apparent but 2 have since lost weight well by 
conventional dieting régimes. 


Mortality 
The overall mortality fcr the series of 182 patients 
undergoing jejuno-ileostomy was 6:6 per cent (12 
patients). the operative mortality being 1:1 per cent 
(2 patients). The causes of death are indicated in 
Table II. 

Both the operative deaths occurred on the fifth 
postoperative day. One patient who had a history of 
deep vein thrombosis died of massive pulmonary 
embolism despite prophylactic anticoagulant therapy. 
The second death occurred in a mentally retarded 
patient who inhaled gastric contents. He was a case of 
Praade-Willi syndrome. 

The later deaths thought to be attributable to 
complications of jejuno-ileostomy include 2 cases of 
Gram-negative septicaemia who were being treated 
for fatty liver. In all, 5 deaths were associated with 
liver failure, severe fatty liver or severe alcoholic 
cirrhosis. In one case peritonitis occurred after reversal 
of the jejuno-ileostomy necessitated by over: urinary 
tuberculosis which had presumably been occult prior 
to the original operation. 

Ten patients have undergone reversal of the jejuno- 
ileostomy because of severe side-effects. Five of these 
were for severe fatty liver and one each for persistent 
diarrhoea, arthralgia, vomiting, alcoholic cirrhosis 
and urinary tuberculosis. Three patients died in 
hospital during the postoperative period (30 per cent). 


Morbidity 

Of 167 patients followed for a minimum of 3 months, 
78 at some time were affected by excessive diarrhoea, 
vomiting, electrolyte disturbance or polyarthralgia, 
either singly or in combination. 

Diarrhoea: Following the return of bowel mobility 
after jejuno-ileostomy, diarrhoea has been profuse. 
Lomotil and/or codeine phosphate medication usually 
achieved adequate control by the time of discharge 
from hospital. Table HI indicates that by 3 months 
after operation the average daily stool frequency had 
fallen to a socially acceptable rate, though about one- 
quarter were inconvenienced by 6 or more stools 
daily. Thereafter, the average stool frequency gradually 
diminished and with it the number of patients deemed 
to have excessive stool frequency. By 12-18 months it 
constituted only a small problem. 

Vomiting: Occasional transient vomiting occurred 
during the first postoperative month in many patients, 
but was persistent or troublesome at 3 months in 23. 
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Table IV: LIVER HISTOLOGY 


No. of 
biopsies 


Time of 


biopsy Findings 





Aen pun mag nr I aA s 


At operation 116 108 (93-172) showed fatty change: < 









At lyr 94 42 (45-722) showed increased fatty 
change a 

23 (24-3°) showed less fatty chzage: 

At 2 yr 80 22 (44: 097) showed increased fatty: 


change 
14 (28-022) showed less fatty change 






















Twelve of these required hospital admission 
intravenous repletion. By the sixth postopera 
month, 14 patients still complained of this symp 
and 6 had required further intravenous reple: 
Thereafter, the problem occurred in on y 3 patie 
2 of whom were suffering from cholecystitis and sn 
from depression. 

Electrolyte imbalance: 


admitted to hospital for intravenous repletioa of 
potassium, magnesium and/or calcium. ` 
responded well in each instance so that the prodsem 
of electrolyte imbalance had virtually disappearec: by 
6 months after operation. | 
Drinking to quench excessive thirst was somet: mes 
a cause of diarrhoea and thus of electrolyte disturb- 
ance. Three days of intravenous infusions always 
corrected the thirst and thereby the diarrhoea. 
All the patients exhibiting electrolyte difficc: 
were maintained on oral potassium and, i? appropr " 
calcium medication until the provocative diarrhoea or 
vomiting was solved. : 
Arthralgia: Polyarthralgia and polyarthr'tis, similar in 
appearance and distribution to rheuma:oid arthr tis; 
have been reported in several series of small bowel 
bypass (Shagrin et al, 1971; Mir Madjlessi et ai , 
1974). In the present series 20 patients sufi ved 
transiently from these complaints and a further 2 3ad 
typical gout. The former often respoaded we t $. 
analgesics and co-trimoxazole. | 
Fatty liver: This was without doubt the main scerce 
of concern in these obese patients both before and. 
during the first 2 years after jejuno-ilecstomy. 
IV shows that 93 per cent of the liver biopsi 
at the time of jejuno-ileostomy showed fatty inf 
tion of varying degree. Biopsies in 94 of these pati 
taken a year later showed further fatty change im «57 
per cent, the remainder showing either improvement 
or no change. At 2 years biopsies im 50 pati 
revealed a similar incidence in comparison with the 
operation biopsies, though some showed impr e 
ment upon the appearance at | year. ee 
Eight patients had biopsies containing granulo 
in only 2 of which were similar appearanzes seen i7 
original liver biopsies. Four other patients tz 
developed micronodular cirrhosis, one possibly 
one certainly being due to alcoholism. The latter 
4 weeks after reversal of the small bowe bypass < 
hepatic failure, but the remaining 3 are extremely s: 
Symptomatic acute fatty liver, as indicated - 
marked lassitude, anorexia, vomiting, aepatomezi 
and abnormal liver function tests, and confirme oy 
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Table V: FOLATE DEFICIENCY 


No. of patients Total No. 
Time (mth) with low values of patients 
Preop. 28 152 
3 31 130 
6 32 120 
12 12 112 
18 14 102 
24 13 83 
36 5 42 





Normal values: 3-0-20-0 ng/ml. 


liver biopsy, was seen in 1l patients. Four died 
ultimately, 3 underwent successful reversal of the 
bypass and the remainder responded well to a high 
protein, high calorie diet, bed rest and, in 2 cases, 
parenteral nutrition. 

A more detailed report on liver histology and 
function will appear elsewhere. 
Haemopoietic deficiences: No patient developed 
megaloblastic anaemia and there was no instance of 
hypochromia which could not be attributed to other 
causes in a series largely dominated by women. 
Table V shows a notable incidence of low serum folate 
values both before and after jejuno-ileostomy. These 
were readily corrected by oral replacement therapy. 
Serum vitamin B,, values, which were subnormal 
preoperatively in 2 patients, generally tended to fall 
to low normal levels and stabilize. Three patients have 
been given replacement therapy. Raised prothrombin 
values requiring oral vitamin K therapy have occurred 
in 5 of 155 patients during the first 18 postoperative 
months. 
Reversal of jejuno-ileostomy: Because of excessive 
morbidity it was decided to reverse the small bowel 
bypass in 10 patients. The indications for reoperation 
were fatty liver (5), excessive diarrhoea (1), metabolic 
derangement (1), performed at another hospital for 
vomiting, alcoholic cirrhosis (1), arthralgia and 
cancerphobia (1) and urinary tuberculosis (1). Three 
deaths occurred during the postoperative period due to 
liver failure (2) and peritonitis. 


Discussion 

Obesity shortens longevity and increases the risk of 
sudden death. With increasing excess of weight above 
standard body weight for age, sex and height, mortality 
also rises, so that persons 90 per cent overweight have 
a 250 per cent greater mortality (Jaggers, 1976). 
Obesity of such massive dimension also evokes high 
morbidity due to diabetes, hypertension, thrombo- 
embolic disease, bronchitis, arthritis, gravitational 
oedema, varicose veins and ulceration. It carries the 
hazards of late diagnosis due to obscuration of 
physical signs and of greater surgical risk due to sepsis, 
chest infection and thrombo-embolism. Thus, surgical 
mortality and morbidity are likely to be greater. 

For these reasons, aggressive and radical measures 
may be required and small bowel bypass may be 
justified when all else has failed. The results of this 
and other series show that satisfactory weight reduc- 
tion can be achieved in these patients. Scott et al. 
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(1973) showed that end-to-end jejuno-ileostomy 
aimed at preventing reflux of bowel contents into the 
bypassed segment achieved more consistent weight 
reduction than the end-to-side technique of Payne and 
DeWind (1969). In a randomized study comparing the 
two techniques, however, Baddeley (1976a) found no 
difference in the weight reduction achieved by either 
method. Not infrequently, cessation of weight loss 
has occurred before standard body weight has been 
reached, but even so this has been sufficient to correct 
diabetes, alleviate hypertension and osteo-arthritis 
and allow healing of chronic gravitational ulceration. 
Further reduction can be more easily achieved by 
dieting with or without the aid of dental splintage. 
Whether life is prolonged can only be assessed by a 
controlled long term trial, for which there is now 
need, but there is little doubt that in the first few years 
the patients' general well-being can be markedly 
benefited. 

The results indicate that males have done better 
than females and younger patients better than older 
ones. On the other hand, failure to achieve beneficial 
weight reduction has occurred in 3-4 per cent of 
patients. Others have reduced only slowly or have 
ceased to do so prematurely. This may be due to 
resumed gluttony, slow small bowel transit time or 
perhaps the retention of too great a length of the ‘in 
circuit’ jejuno-ileal segment. It seems inappropriate to 
use the same bowel measurements for short females as 
for tall males, and Backman (1975) has suggested 
‘tailoring’ of the bypass to each individual patient 
based on small intestine length. Accurate measure- 
ments of the latter at operation would, however, seem 
to be prone to error. 

Mortality and morbidity are high after the opera- 
tion and during the first year, but it is clear that both 
will be improved by better case selection. It might be 
expected that patients suffering from complicated 
gross refractory obesity will be greater risks than those 
of normal weight and consequently carry a higher 
mortality. The overall mortality in this series was 
6:6 per cent, which is similar to the average of most 
large series of more than 100 patients (Baddeley, 
1976b). This could be reduced by eliminating all 
patients with a history of alcoholism, severe primary 
psychiatric abnormality, low intelligence or mental 
retardation or known heart disease. The mortality 
attributable to the metabolic effects of small bowel 
bypass (3:3 per cent), similar to that of Payne et al. 
(1973), will also improve with better understanding 
of the liver changes which may occur during the early 
years. This should result in better management of the 
6 per cent of cases which are severely affected and 
earlier restoration of normal bowel continuity in 
those not responding to treatment. 

Morbidity in the first year is not inconsiderable and 
there is no doubt that many patients suffer discomfort 
from anal soreness, fissure or piles. Abdominal 
distension, due to large bowel pseudo-obstruction, and 
embarrassing foul flatus are common but appear to 
respond to short courses of a broad spectrum anti- 
biotic such as neomycin or tetracycline. Excessive 


diarrhoea is sometimes due to polydypsia in response 
to severe thirst, and it may be necessary to break the 
vicious circle of thirst/drinking/diarrhoea/thirst by 
intravenous infusions of fluid and electrolytes. Such 
treatment is also efficacious in patients developing 
electrolyte disturbance due to vomiting and excessive 
diarrhoea. Patients with small bowel bypass tolerate 
enteric infections notably less well than those with 
normal bowel continuity, though oral antidiarrhoeal 
and electrolyte medication is usually effective. 

Polyarthralgia and polymyalgia of varying severity 
have occurred in 20 patients. It has usually been 
transient and has responded to conventional analgesics. 
The fact that most also benefit from a chemothera- 
peutic such as co-trimoxazole suggests an infective 
cause, but no confirmed aetiology has been estab- 
lished. Shagrin et al. (1971) drew an analogy with 
the articular complications of chronic inflammatory 
bowel conditions. Mir Madjlessi et al. (1974) drew 
attention to the occurrence of joint symptoms in 
patients suffering from acute and chronic liver disease, 
and others have made analogy with the obscure 
arthritides of catabolic states such as malignancy. 

Liver changes are the most serious of all the side- 
effects which follow small bowel bypass. Malabsorp- 
tion of essential and non-essential amino acids (White 
et al., 1974) has been offered as an explanation for its 
occurrence, as has the absorption of lithocholic acid, 
the product of bacterial action upon chenodeoxycholic 
acid in the colon (Drenick et al., 1970). Brown et al. 
(1974) incriminated toxic injury from bacteria! 
colonization of the bypassed small bowel. 

Serum biochemical liver function tests provide a 
crude means of assessing a patient's progress at 
follow-up. Liver biopsy, however, gives better 
indication of the state of the liver, and it is interesting 
that all 4 cases of cirrhosis in this series had normal 
biochemical values at the time the diagnosis was first 
made. It would seem, therefore, that liver biopsy 
carried out annually should be an essential part of the 
routine follow-up of these patients in order that the 
need for reversal of the bypass can be anticipated 
before advanced changes occur. 

Clearly there is need for further refinement in the 
management and understanding of the effects of small 
bowel bypass in obesity. The procedure imposes a 
considerable burden upcn the surgeon in terms of 
operating time and long term management. In the 
large majority of patients the results are most 
gratifying, but the morbidity and mortality in a few 
are causes for considerable concern. 
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Ir is enough to say that a zest for exploration is the best incentive to work; 
direct observation develops both originality and precision; the planning 
of experimentation, with its necessary sequence of hypothesis, check, 
recheck, and reformulation, teaches the laws of scientific evidence, and the 
attack upon the unknown is a profound antidote to dogmatic thinking. 


GEORGE W. CORNER (1957) Proc. Natl Acad. Sci. USA 43, 622- 
629. | 
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— The use of sophisticated control systems and 
specially developed machinery ensure that ribbons of 
natural collagen are bonded together to produce a 
material monofilament in all but name. 

Because of the even diameter of the material 
along its entire length, the smooth monofilament surface 
finish makes passage through tissue easier and smoother 
and produces less trauma. | 

This physical property inherent in the material 
makes knotting easier. 

Catgut beds down smoothly and securely with 
even the first throw of the knot and holds securely and 
strongly with standard surgical knots. mE 

There is no other absorbable material as time 
proven in its field as catgut—and no other Company has 
done more to improve tts quality and handling 
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. But we're not stopping there. Through research 
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surgeon, the finest absorbable suture available—but that's 
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is today's most widely used suture material. 
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effect in prevention of pulmonary 
embolism?” 

Lomodex 70 (Dextran 70 Injection 
B.P.) is easily administered and is 
effective during the critical 48 hours 
following surgery.There is little risk 
of bleeding or haematoma formation 
during surgery and far less post- 
operative ward work. 

Heparin, however, requires up to 21 
injections both pre- and post- 
operatively, and has the added 
disadvantages of extra ward work, 
constant laboratory monitoring and 
appreciable patient discomfort. 

... Dextran 70 has the advantage 
that it is much more acceptable to 
patients and is less demanding of 
the nursing staff!’ 

Lomodex 70 is the practical choice 
in prophylaxis of thromboembolism. 
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Experimental studies on the aetiology of 


acute scorpion pancreatitis 


C. BARTHOLOMEW, K. F. McGEENEY, J. J. MURPHY, O. FITZGERALD 


AND H. SANKARAN* 


SUMMARY 

This study examined the action of the venom of the 
scorpion Tityus trinitatis on the pancreas and gastro- 
intestinal tract in anaesthetized dogs, on the isolated 
extracorporeal haemoperfused canine pancreas and on 
the isolated canine sphincter of Oddi. The venom 
induces exocrine secretion in both the isolated and intact 
pancreas and causes contraction of the isolated sphincter 
of Oddi. These results are discussed in relation to the 
pathogenesis of acute scorpion pancreatitis and possibly 
of some other forms of acute pancreatitis. 


Tue evaluation of methods of management of acute 
pancreatitis is at present almost totally dependent on 
the study of patients. The deficiencies of this situation 
are particularly pronounced with regard to the evalua- 
tion of specific therapeutic substances rather than of 
general supportive measures. There is clearly a need for 
an experimental model on which the actions of drugs in 
acute pancreatitis can be evaluated for their safety and 
effectiveness. 

None of the available experimental models can be 
said with certainty to reflect the pathogenesis of acute 
pancreatitis in the human. Since the description of 
acute scorpion pancreatitis (Waterman, 1938; 
Bartholomew, 1970) there has existed the prospect of 
the development of an animal model of acute pancrea- 
titis, directly analogous to the clinical form of this 
disease. This study was designed to investigate the 
pathophysiology of this form of pancreatitis, a clear 
understanding of which is necessary for the design of 
an animal model of acute pancreatitis. Some aspects of 
the effects of scorpion venom on the pancreas and the 
alimentary tract of the dog are reported. 


Materials and methods 

Venom was obtained from the scorpion Tityus 
trinitatis by electrical stimulation and stored in a 
desiccated form at —20 ^C. Venom in normal saline 
was injected slowly into the inferior vena cava of 
dogs through a long venous catheter. Amylase was 
measured by the Phadebas method (Ceska et al., 1969), 
lipase was measured on an emulsified olive oil 
substrate and trypsin activity resulting from the 
canine enterokinase activation of the pancreatic juice 
was measured by the BAPNA method (Erlanger et al., 
1961). Bicarbonate was measured by the Natelson 
microgasometer. Pancreatic juice (15-minute samples) 
was collected under oil in weighed tubes. Mongrel 
dogs (10-14 kg) were used throughout. 
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In all dogs following propanidid (Epoatol, Bas 
induction, anaesthesia was maintained with another 
non-barbiturate agent chloralose. Three groups d 
experiments were conducted. In the first group venors 
was given intravenously to fully anaesthetized dogs; 
in the second group the action of venom on the 
totally isolated extracorporeal haemoperfused canine — 
pancreas was studied; in the third group the act 
of venom on the totally isolated canine sphincter c 
Oddi was recorded. 








Results 

In the first group of animals laparotomy was pe E 
formed through an upper midline incision. The 
pancreatic duct was cannulated near its terminato 
without opening the duodenum. During this cannu 
tion great care was taken to avoid unnecessary — 
handling of the pancreas. The cannula was secure) 
and brought to the exterior through the laparotoex 
incision which was then closed. 

In the second group the pancreas, having bee 
totally isolated, was removed from the dog with 0s 
blood supply intact. Following a minimal ischaemic 
time the organ was perfused with an oxygenate! 
mixture of the dog's own whole blood and Ringer 
solution (FitzGerald et al., 1974). 

In the third group of experiments the sphincter cf 
Oddi was dissected free of surrounding structures ane, 
following retrograde cannulation, was removed to a 
organ bath. The sphincter was then perfused throug 
the cannula. Contraction of the sphincter wes 
measured as changes in the drop rate of the perfusai=. 

In the group of whole dog experiments doses cj 
venom between 0-01 and 3:5 mg/kg were used. Deses 
of venom less than 0-5 mg/kg produced no increase: $3 
pancreatic output. Injection of 3:5 mg/kg or gree ter 
caused ventricular fibrillation and rapii death, à 
dose of 1 mg/kg produced an increase in the volume 
of pancreatic juice secreted and an increase in tbe 
enzyme output. When this dose was repeated after : n 
interval a further increase in volume and enzyme 
output was recorded (Fig. 1). When the same dose « 
venom (1mg/kg) was administered to the anim: 
under continuous secretin infusion (i6 u/b) tre. 
secretin-stimulated gland responded with increase!) | 
output of enzyme but not of volume (Fig. 2). 
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Fig. 1. Pancreatic exocrine output (volume, lipase, trypsin and amylase) in response to intravenous 


injections of venom 1 mg/kg. 
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Fig. 2. Response of an anaesthetized dog to intravenous 
injections of 1 mg/kg venom under continuous secretin 
infusion (16 u./h). 


The action of the venom was also studied on the 
isolated extracorporeal haemoperfused canine pan- 
creas. The viability of the pancreas was established 
by the injection of secretin (1 unit). When all pan- 
creatic output had ceased scorpion venom 0-1 mg was 


injected. There was then a volume response of 0-17 ml; . 
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amylase was 778 i.u., lipase 44 396 i.u. and trypsin 
2112 ug. Whether this rise was due to venom alone, 
or, more likely, to the action of the venom super- 
imposed on some residual secretin effect is as yet 
unclear. When the gland was stimulated by con- 
tinuous infusion of secretin 4 u./h, a dose of 0-4 mg of 
venom produced a rise in volume output from 0:15 to 
0-58 ml and of amylase from 135 to 1086 i.u., of lipase 
from 19 395 to 22 068 i.u. and of trypsin from 963 to 
6111 ug. 

In the isolated perfused canine sphincter experi- 
ments, 14 observations were made on 9 sphincters. 
The integrity of the sphincters had been established 
by observing contraction following a standard dose of 
acetylcholine, and relaxation following a standard 
dose of caerulein. The introduction of 50 ug of 
venom into the perfusate caused a contraction of the 
sphincter. The pre-set drop rate of 15-04 4-6 (s.d.) 
drops/min was lowered to 10-9-- 3-0. On Student's 
t-test for paired observations the diminution in drop 
rate was highly significant (P « 0-001). 

At the termination of each intact animal experi- 
ment autopsy was performed. In all cases it was 
noted that the stomach was grossly distended with 
fluid, the mucosa was normal in appearance and the 
pylorus was closed. The appearance of duodenum 
was that of a haemorrhagic duodenitis and the 
duodenal papilla was visibly distended and oede- 
matous. The mucosa of the upper small bowel was 
moderately haemorrhagic in appearance, the lower 
small bowel less so and the large bowel was normal 
in appearance (Fig. 3). 





Discussion 

The scorpion T. trinitatis (Fig. 4) of the Buthidae family 
is the commonest scorpion on the island of Trinidad, 
accounting for almost 90 per cent of the scorpion 
population of the island. They occur in large numbers 
in the sugar cane fields where most stings occur. The 
extent of the clinical problem may be gauged from the 
fact that Bartholomew (1970) collected 30 cases over 
a 2-month period. It has long been appreciated in 
Trinidad that acute pancreatitis is a common complica- 
tion of the sting of this scorpion. At laparotomy 
Waterman (1938) described 2 cases of acute oedema- 
{ous pancreatitis, 2 cases of haemorrhagic pancreatitis 
and 12 cases of pancreatic pseudocyst, all of which 
had followed the sting of T. trinitatis. However, it 
was not until 1970 that the remarkable incidence of 
acute pancreatitis following the sting was recorded 
(Bartholomew, 1970). 

The clinical presentation is typical, with character- 
istic abdominal pain, nausea and vomiting and 
appropriately elevated serum amylase levels. A 
scorpion sting is by far the commonest cause of acute 
pancreatitis in Trinidad. Apart from its obvious 
clinical importance and interest, we feel that the 
venom of 7. trinitatis may shed some light on the 
poorly understood pathogenesis of acute pancreatitis. 
In the management of a patient with acute pancreatitis 
there is general agreement on the use of supportive 
measures, analgesia and adequate replacement of 
fluids and electrolytes. However, the introduction of 
specific therapeutic agents is controversial. This 
controversy arises because of the difficulty of collect- 
ing an adequate number of cases, allied to variation in 
the classification of the severity of the disease and of 
the indices used to assess clinical improvement. There 
is a need for an animal model of acute pancreatitis 
which resembles the clinical condition in the human. 
We feel that by clarifying the mode of action of this 
scorpion venom on the pancreas we might be in a 
position to create an experimental model, or series of 
models, for the study in animals of the pathogenesis 
of acute pancreatitis. 

In the present experiments the scorpion venom has 
been shown to stimulate pancreatic exocrine secretion ; 
this effect was associated with a serial rise in serum 
amylase (Fig. 5). The autopsy findings of oedema of 
the duodenal papilla and associated duodenitis taken 
together with the exocrine response suggest the hypo- 
thesis that the pathogenesis of this form of pancrea- 
titis is based on a greatly increased exocrine output 
of the pancreas associated with an outflow obstruction. 

The secretion of the isolated pancreas in response 
to the venom suggests that the pancreatic effect of the 
venom is by direct action on the pancreas. The 
hypothesis that outflow obstruction is part of the 
pathogenesis of scorpion pancreatitis is supported by 
the finding that the venom causes contraction of the 
isolated sphincter of Oddi. 
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Fig. 3. Segments of stomach, duodenum, jejunum and 
ileum following scorpion envenomization. 
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Fig. 4. The scorpion Tiryus trinitatis. 


Venom 


(i.u. x 10?) 


Amylase 





0 | 
Minutes 60 120 180 240 


Fig. 5. Serum amylase response to injections of venom 
| mg/kg. 
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The value of preliminary bone scanning in staging an 
assessing the prognosis of breast cancer 


D. J. CAMPBELL, A. J. BANKS AND G. D. 


SUMMARY 

Preliminary bone scans have been performed on all 
patients with early breast cancer. The incidence of 
positive seans has been recorded and several factors 
determining scan status have been enumerated. Par- 
ticular attention has been focused on the natural history 
of scan positive and scan negative patients. Eighteen 
per cent of stage I and 41 per cent of stage IH cancers 
had positive bone scans. Scan results were correlated 
with age, menopausal status, tumour position, tumour 
size and histological node status. Postmenopausal 
patients were found to have a significantly increased 
risk of being scan positive (P « 0-01). Follow-up studies 
have confirmed that the lesions demonstrated by scan- 
ning actually represent metastatic foci. At 18 months 
85-7 per cent of scan positive patients had evidence of 
disseminated disease compared with only 11:4 per cent 
of scan negative patients (P « 0-01). Clinically overt 
advanced disease evolves from positive scan lesions. 

It is clear that a significant percentage of patients 
felt to have early breast cancer already have widely 
disseminated disease at the initial presentation. The 
hiological significance of bone scan lesions makes a 
sensitive screening test for dissemination an essential 
part of the preliminary assessment of patients with 
breast cancer. Bone scans provide an excellent prog- 
nostic index at a patient's initial assessment. 


THE claim that the mortality rate of breast cancer has 
not improved during the past 30 years (Forrest, 1969; 
Slack et al., 1969) is confirmed by the Birmingham 
Registry (Table I). Of particular concern is a group of 
potentially curable patients (stages I and H) who 
continue to die from disseminated disease. Why has 
the survival rate in this group of patients remained 
stationary ? 


Table I: FIVE-YEAR CRUDE SURVIVAL RATES FOR 
BREAST CANCER IN THE BIRMINGHAM REGION, 
1946 AND 1965 

Survival (25) 


Stage of disease 1946 1965 
All stages 44-8 43-1 
Stages I and H 56:6 58-8 
Stages IIT and IV 26-7 17.8 


The prognosis of breast cancer is directly related to 
its stage at presentation (McWhirter, 1968). However, 
there is a need to distinguish between the apparent 
(clinical) stage of the disease and its real (pathological) 
stage. The presence of occult, disseminated metastases 
may transform an apparent stage I cancer into a 
pathological stage IV, and this greatly undermines the 
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value of clinical staging in breast cancer. Occur 
metastases, until recently undetectable, recebil: 
treatment only when they became apparent clinical 
as advanced incurable disease. The failure to ob: 
improved results in the treatment of early brea 
cancer is, therefore, due in part to our failure - 
identify a subpopulation of patients whe apparent 
have local disease but in reality have disseminesud | 
disease (Roberts, Williams et al, 1975) Thee 
patients require systemic therapy, although their earzv 
clinical staging results in the use of local therapy alone. - 
Is it possible to identify patients with occult dE- 
seminated disease? | 
Galasko (1972) emphasized the rationale for bose : 
scanning in breast cancer, and recently conclus bud 
that it provides ‘the most sensitive way of stagigg. 
breast cancer at the present’ (Galaskc, 1975) - 
superiority over conventional radiology bas led to t 
recent suggestion that X-ray skeletal surveying shew 
be abandoned and replaced by skeletal scanuisg. 
(Roberts et al., 1976). The future position of the 3i 
chemical indices of dissemination, measured in bloed- 
(Roberts, Keyser et al, 1975) and urine (Cushie i. 
1975), awaits further study. | 
This paper records our experience with bese 
scanning in the preliminary assessment of patiz 
with breast cancer. The objectives of the study we 
threefold. First, to identify the patienis who he 
occult dissemination, and in particular to assess * 
size of this subpopulation in patients fel: clinicall 
have early cancer. Secondly, to determine some of tae: 
factors associated with occult dissemination, amd. 
thirdly, to determine the natural history of patien:s n. 
whom occult dissemination has been demonstrated. 
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Patients and methods 

Since August 1972 **"Tc? pyrophosphate bone scans. 
have been performed on 80 patients with bremst 
cancer as part of their initial assessment. Pater 
were scanned 3 hours after the intravenous injecti 
of 8-15 mCi of *Tc™ pyrophosphate, using a Picker: 
Dyna camera 2C gamma camera with omni. 
attachment. Scans were recorded as 'scan positiv 
‘scan suspicious’ or ‘scan negative’. Routine skee 
survey was not performed. Suspicious areas derm 
strated by scanning were subjected to local rad: 
logical investigation, In this way, benign skeiesal 
conditions were identified. Patients over 70 and t3cse 
with clinical stage IV cancers have been excluded frc 
this study. 
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The composition of the series by Manchester 
staging is as shown in Table II. All the patients were 
followed up in the same clinic at 3-monthly intervals 
for the first year, 6-monthly for the second year and 
then annually. Only patients in whom a 12-month 
follow-up was possible have been included in the 
follow-up studies. Statistical analysis of the results 
was by the y? test employing Yates’ correction. 


Results 


Incidence of abnormal scans 
The overall abnormal scan rate is recorded in Table 
IH. The spectrum of scan appearances ranged from 
negative to positive through an intervening group of 
suspicious scans. These suspicious scans exhibit 
features consistent with but not diagnostic of early 
bone dissemination. Twenty-six per cent of all the 
scans were positive, while a further 14 per cent were 
suspicious. Citrin et al. (1975), employing Tc™ phos- 
phate scanning, recorded 27 per cent scan positive 
and 14 per cent scan suspicious in patients with 
primary breast cancer. These figures are identical to 
those recorded in this study. The abnormal scan rates 
recorded by other authors are listed in Table IV. 
Charkes et al. (1973) warned that the heightened 
sensitivity and resolution obtainable with ™Tc™ 
phosphate scanning might well lead to errors in scan 
interpretation. For example, F scanning is capable 
of demonstraing only 56 per cent of lesions revealed 
by "Tc" diphosphonate scanning (Silberstein et al., 
1973). This observation applies to all 9? Tc» phosphate 


Table H: CLINICAL STAGING OF SERIES AT 
PRESENTATION 





The General Hospital, Birmingham 
Stage of disease Birmingham (1972-6) region (1972) 
Stage I 62:307, 44-477 
Stage H 21-25% 21-99; 
Stage III 16:25? 16:877 
Stage IV — 16-87; 
Table HI: RESULTS OF PRELIMINARY 
ASSESSMENT BY BONE SCAN 
Scan result No. of cases ph 
Positive 21 26:25 , 
Suspicious 11 13-75 £400 
Negative 48 60-00 





preparations as they have a uniform diagnostic 
accuracy (Dunson et al., 1973) It is recognized that 
within the suspicious scan category false positive 
reports may be recorded. However, it is also felt that 
positive scans must have evolved through a suspicious 
scan phase. The need for increased expertise in the 
interpretation of scans is undoubted (Roberts et al., 
1976). With its attainment the suspicious scan 
category may be eliminated. 


Factors influencing scan status 

Effect of clinical stage on scan results: The histogram 
in Fig. 1 shows the effect of clinical stage on the overall 
abnormal scan rate. Of the ‘curable’ stage I and II 
cancers (Forrest, 1974), 35-8 per cent had scan 
appearances consistent with bone metastases. In 18 


per cent of stage I and 41 per cent of stage II lesions 


these scans were undoubtedly positive. Hoffmann and 
Marty (1972) found positive scans in 20 per cent of 
stage I, 38 per cent of stage II and 61 per cent of 
stage III cancers. It is clear that a significant per- 
centage of patients thought to have early and poten- 
tially curable breast cancer have already, in fact, 
disseminated disease, incurable by conventional 
therapeutic régimes. 

Effect of age and menopausal status on scan results: 
The graph in Fig. 2 depicts the age distribution of the 
patients, with the abnormal scan results recorded per 
decade. Patients over 50 are particularly liable to have 
abnormal scans. The results in Table V indicate that 
this distribution is a reflection of menopausal status. 
Postmenopausal patients are statistically more likely 
to have abnormal scans than premenopausal patients 
(P «0:01). MacMahon et al. (1968) have shown that 
premenopausal patients over 35 have consistently 
better survival rates than those past the menopause. 
In this series the stage distribution of postmenopausal 
patients was typical of the series as a whole. 

Effect of tumour position on scan results: The widely 
held belief that medially placed cancers have a worse 
prognosis than those in outer quadrants has been 
refuted by the multicentre investigation of Fisher et 
al. (1969a). The effect of tumour position on scan 
results recorded in this study (Table VI) shows no 
statistical difference between medial, central or lateral 
tumours and thus supports the findings of Fisher et al. 
(1969a). 


Table IV: PRELIMINARY ASSESSMENT BY BONE SCAN IN BREAST CANCER IN SERIES REPORTED 


IN THE LITERATURE 


Author Isotope 
Galasko (1975) WE 
Green et al. (1973) BE 
Sklaroff and Charkes (1968) "Sr 
Blair (1975) ies 
Hoffmann and Marty (1972) Sr 
Charkes et al. (1975) VS 


Belliveau and Spencer (1975) 


Citrin et al. (1975) 
Lentle et al. (1975) 
Roberts et al. (1976) 


Tc" polyphosphate 


“Tc™ phosphates 
*"Tc'? polyphosphate 
“Tc! phosphates 
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Patients Positive Suspicious 
Stages I and H 24 — 
Stages I and H 10 ires 
Histological stage H 16 14 
All new patients 2 — 
Stages I and II 40 — 
Histological stage H 9 a 
All new patients 56 — 
X-ray negative 45 — 
Al new patients 27 14 
All new patients 10-3 -— 
11-2, NO-1, MO 23 -— 
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Fig. 1. Scan results related to clinical staging. 
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Fig. 2. Distribution of scan positive and scan suspicious 
results related to age. 


Effect of tumour size on scan results: It is now 
established that the larger a breast cancer, the worse 
is its prognosis (Fisher et al., 1969b; Bruse, 1975). In 
Fig. 3 scan status is related to tumour size. Tumours 
between 5 and 10cm have a greater overall incidence 
of abnormal scans. However, we should not be misled 
by the small primary cancer; 35 per cent of tumours 
less than 2 em in diameter had a positive scan. 

Effect of histological node status on scan results: An 
assessment of the histological status of the axillary 
nodes is at present the most reliable prognostic index 
in breast cancer (Fisher and Slack, 1970) and provides 
an indirect method of determining the likelihood of 
disseminated disease (Carter, 1976). A significant 
correlation between axillary node involvement and 
positive scans was reported by Charkes et al. (1975), 
and is confirmed by the present study (Fig. 4). Node 
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Fig. 3. Scan results related to tumour size. 
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Fig. 4. Scan results related to histological node status. 






negative patients can nevertheless exhibit semi : 
evidence of disseminated disease. r 


Natural history of abnormal scans 
The biological significance of positive bone scan. 
been assessed by follow-up examination of all 
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Table V: EFFECT OF MENOPAUSAL STATUS ON 
SCAN RESULTS 


Combined positive 


Menopausal Total No and suspicious scans 
status of cases No. yd 

Premenopausal 35 ' 22.9 

Postmenopausal 45 24 533 


Table VI: INFLUENCE OF TUMOUR POSITION ON 
SCAN RESULTS 


Total 
Scan Scan abnormal 
Position Total No. positive — suspicious scans 
of tumour of cases CA) (92) (2) 
Lateral 41 29 15 44 
Central 13 23 15:5 38.5 
Medial 23 26 13 39 





Table Vil: NATURAL HISTORY OF SCAN POSITIVE, 
SCAN SUSPICIOUS AND SCAN NEGATIVE 


PATIENTS 
Mean Proved Suspected 
follow- dissemina- dissemina- Total 
up tion tion morbidity 
Scan (mth) a) Co) C 
Negative 18 5:7 5.7 11-4 
Suspicious 17.9 30 0 30:0 
Positive 18 42-85 42-85 85-7 
Combined 17-9 37.5 25 62:5 
positive and 
suspicious 





patients. The differing natural histories of the three 
recognized categories is shown in Table VII. A 
statistically significant difference (P «0-01) exists at 
both 12 and 18 months between the total morbidity 
of scan positive and scan negative patients. Suspicious 
scans were included with positive scans for statistical 
analysis. At 12 months 54-2 per cent of scan positive 
and scan suspicious patients had evidence of dis- 
seminated disease compared with 5-7 per cent amongst 
the scan negative group. These results confirm that 
the lesions demonstrated by scanning actually 
represent metastatic foci, and therefore determine the 
prognosis. Scan lesions develop into clinical lesions. 


Discussion 
The results of this study, together with those listed 
in Table IV, confirm that bone scans are able to 
identify patients who have occult disseminated 
metastases. The size of this subpopulation, estimated 
by most authors at 20-40 per cent of stage I and H 
cancers, closely corresponds with the 40 per cent 
known to be dead at 5 years. From a knowledge of the 
natural history of scan positive patients, it seems clear 
that these are essentially the same group of patients. 
Galasko (1975) found that all scan positive patients 
developed metastatic disease within 5 years and at 
least 75 per cent of these had died. No scan positive 
patients were alive and free from disease. Blair (1975) 
also found that scan positive patients did badly when 
compared with scan negative cases; 50 per cent of his 
scan positive patients were dead at 3 years, compared 
with 26 per cent of the scan negatives. The follow-up 
studies reported in this paper (Table VII) confirm the 
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undoubted biological significance of bone scan lesions, 
the overall morbidity rate at 18 months in scan positive 
patients being 85:7 per cent compared with only 
11:4 per cent in scan negatives, The true assessment 
of the pathological stage of clinically early breast 
cancer obtained by bone scanning provides an 
excellent prognostic index at the patient's first 
assessment. “Breast cancer is a systemic disease until 
proved otherwise’ (Baum, 1976). 

The observation that postmenopausal patients are 
at particular risk of having abnormal scans is interest- 
ing. More than 50 per cent of postmenopausal patients 
have abnormal scans consistent with bone metastases. 
This is double the premenopausal rate. When positive 
scans alone were considered, a 40 per cent incidence 
was recorded amongst postmenopausal patients and 
8-6 per cent amongst premenopausal patients. 

Despite the limitations of clinical staging, scan 
results crudely reflect the worsening prognosis 
associated with more advanced stages. Nevertheless, 
18 per cent of clinical stage I cancers and 35 per cent 
of combined stages I and II are not confined to the 
breast. The apparent and real stages of the disease are 
quite different. Dissemination in these patients does 
not occur solely via the axillary lymphatics. At least 
16:6 per cent of axillary node negative patients also 
have occult disseminated metastases which must 
have spread via the bloodstream or internal mammary 
chain. The poor prognosis found in axillary node 
positive patients is confirmed by their high rate of 
abnormal scans. 

Bone scanning is able to select patients with 
clinically early breast cancer who will die if treated 
with local therapy alone because of their occult 
disseminated metastases. These metastases are no 
longer truly occult, as they are detectable both by 
scanning and a range of biochemical indices of 
dissemination. It is illogical to treat the local disease 
alone in scan positive patients now that the natural 
history of these lesions is known. Galasko (1975) has 
described three stages in the development of breast 
carcinoma: (1) 'early breast carcinoma' confined to 
the breast, (2) ‘early advanced disease’ with occult 
dissemination and (3) ‘advanced disease’. Systemic 
therapy is employed in the treatment of ‘advanced 
disease’ and is necessary in treating ‘early advanced 
disease’ if the survival rate from breast cancer is to be 
improved. Positive bone scans can no longer be 
ignored. They indicate the need for systemic therapy. 
It should be stressed, however, that scan negative 
patients with their significantly better prognosis also 
have a small risk of early bone dissemination. 
Scanning is unable to demonstrate lesions less than 
2cm in diameter (Roberts et al., 1976), affording an 
explanation to Galasko’s (1975) observation that 26 
per cent of his scan negative patients developed 
metastatic disease. It follows that the least sensitive 
scanning techniques will be associated with higher 
levels of recurrent disease amongst scan negative 
patients. Charkes et al. (1975) found that employing 
"Sr" scanning they were able to detect only 38 per 
cent of the patients who subsequently developed 


metastatic disease within 20 months of operation. In 
the present series 80 per cent of patients who: sub- 
sequently developed metastatic disease were identified 
at initial assessment; 63 per cent positively and 17 per 
cent were regarded with suspicion. This fact confirms 
the superiority of *"Tc'" phosphate scanning (Weber 
et al., 1974; Galasko, 1975) and stresses the need for 
careful follow-up of scan negative patients. They 
should not be left to await the development of 
clinically overt disease. Serial scanning will record 
scan conversion in patients with dissemination at a 
subscan level prior to mastectomy. In the absence of 
radiological benign bone disease such conversions 
should be regarded as metastatic in known cancer 
patients (Charkes et al., 1968). 

The biological significance of bone scan lesions is 
proved and is associated with a consistently poor 
prognosis. Sklaroff and  Charkes (1968) found 
carcinoma in 79 per cent of biopsies taken from scan 
positive skeletal foci. We are, therefore, committed to 
employing systemic therapy in addition to local 
therapy when treating scan positive patients. Régimes 
seen to be effective in treating advanced disease should 
be used as adjuvant therapy for early disseminated 
disease. Edelstyn and Macrae (1974) found chemo- 
therapy to be superior to hypophysectomy and nor- 
ethisterone in the management of advanced breast 
cancer. Carter (1974) stated that chemotherapy, used 
optimally, has the potential to eradicate metastatic 
foci of early disease. The encouraging reports of single 
agent (Fisher et al, 1975) and combination 
(Bonadonna et al., 1976) chemotherapy as adjuvant 
therapy for operable breast cancer lends support to 
this view. Whether the survival rate of breast cancer 
will improve on such régimes remains to be seen. 
Blair (1975) warned that the early detection of bone 
metastases by scanning may not improve the prog- 
nosis, despite early treatment. He used Durabolin and 
hormonal manipulation as adjuvant systemic therapy, 
although combination chemotherapy is known to be 
more effective than either of these forms of treatment. 
A prospective clinical trial of adjuvant quadruple 
chemotherapy for scan positive and histological stage 
Il cancers is at present being planned under the 
auspices of the West Midlands Oncology Group 
(Morrison and Oates, 1976). 
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A prolonged course of cyclophosphamide as an 
adjunct to mastectomy in the primary 

treatment of breast carcinoma | | 
I. A. DONOVAN, JEAN POWELL, J. A. H. WATERHOUSE AND D. M. daas 


SUMMARY 

Cyclophosphamide given after mastectomy for 4-6 
months to a consecutive series of patients seea in one 
surgical practice in the years 1964 and 1965 significantly 
improved the 10-year survival rate of the treated 
patients as compared with the patients seen con- 
secutively in the same surgical practice in the years 
1957-63. Staging showed that the improvement was due 
to a significant increase in the survival rate in patients 
with histologically negative axillary nodes (P « 0:01). 
There was mo significant difference in survival in the 
node positive or advanced disease groups. 


THE utilization of bone scanning techniques in the 
investigation of patients presenting with carcinoma of 
the breast has established that in many clinically early 
cases with no involvement of the axillary nodes distant 
bony metastases are already present (Galasko, 1975). 
Curative therapy in these patients with occult 
dissemination, as well as in those with clinically 
advanced disease, must therefore include systemic 
therapy. In this paper the survival rates are reported 
of a group of patients treated with a long course of 
prophylactic chemotherapy. 


Patients and methods 

In 1964 and 1965 all the patients with breast carcinoma 
seen consecutively in one surgical practice (D. M. M.) 
were treated with a 4-6 month course of cyclophos- 
phamide. The drug was given intravenously for 10 
days immediately after surgery in a dosage of 500 mg 
daily, and the patients were then discharged on an oral 
dosage of 100-200 mg daily. The operation performed 
was either an extended local or a Patey mas:ectomy. 
The 10-year survival rate of these patients has been 
compared with that of patients treated in the same 
practice between 1957 and 1963, when either no 
chemotherapy was given or a single dose of cyclo- 
phosphamide or Thiotepa was given at operation. To 
exclude the influence of any other improvements in 
therapy between 1957 and 1965 the 5-year survival of 
the 1964-65 group has been compared with that of 
patients treated in the same practice between 1966 and 
1969. The régime of prolonged cyclophosphamide had 
been discontinued then because of the distress 
produced by the high incidence of alopecia that was 
induced, and the patients either had no routine 
chemotherapy or a single intravenous injection at 
Operation. 
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The patients have been divided into three stagi ng 
groups on the basis of clinical findings and histe- 
logical examination of the axillary nodes. Group 1 
consists of patients with no clinical evidence ot 
distant metastasis and no histological. evidence of 
tumour in the axillary nodes. Group 2 consists of 
patients with no clinical evidence of distant metastasis | 
but with histological evidence of tumour in the 
axillary nodes. Group 3 consists of patients with | 
clinical evidence of distant metastasis at the time of o 
presentation. 

The statistical analysis used has beer the x’ test 
with Yates' correction. E 





Results 
Table I shows the 10-year survival rates. in the three | 
staging groups for the periods 1964-65 znd 1957-453. 
The survival rate of the node negative patients s 
significantly better in the 1964-65 group Q^ — ^ A 
P<0-01) than in the 1957-63 group. There is no 
significant difference in survival in the rode posit ec 
or advanced disease groups. The overall survival « 
the 1964-65 group was also significantly better dn. 
that of the 1957-63 group (x? = 6°5, P «0025, ; 
excluding staging bias as an explanation for the 
improved survival in the node negative patients. 
Table H shows the 5-year survival rates in the three: 
staging groups for the periods 1964-65 and 1966-69. 
The survival of the node negative patents in the 
1964-65 period is significantly better (y? = 59 
P<0-05) than that for the 1966-69 perioc. There is 
difference in survival in the node positive or advanced. 
disease groups. 2 













Discussion 
The number of patients in the treated group 1962-65 
is small and in addition they were rot allocated 
randomly in a prospective trial which would hase: 
reduced the vagaries of selection. The gro 
compared do, however, consist of patients seen co 
secutively in the same surgical practice, and 
distribution as far as age and menstrual status afe 
concerned is similar in the different periods studied. 
It has been suggested that prophylactic deep X-ray ; 
therapy has a deleterious effect on the survival ir 
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* Oueen Elizabeth Hospital, Birmingham, and the Birmingha ; 
Regional Cancer Registry. 
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Table I: TEN-YEAR SURVIVAL OF PATIENTS 
TREATED IN 1964-65 AND 1957-63 





1964-65 1957-63 
Total Total 
Stage of No. of | No. of No. of No. of 
disease cases survivors cases survivors 
Axillary node 20 16 (80)* 78 33 (42) 
negative 
Axillary node 20 7 (33) SI 9 (18) 
positive 
Acvanced 6 1 (17) 38 H (29) 
disease 
Al. stages 46 24 (52) 167 33 (32) 


* Figures in parentheses are the percentage of survivors. 


Table H: FIVE-YEAR SURVIVAL OF PATIENTS 
TREATED IN 1964-65 AND 1966-69 


1964—65 1966-69 
Total Total 
Stage of No. of No. of No. of No. of 
disease cases survivors cases survivors 
Axillary node 20 18 (90)* 66 42 (64) 
negative 
Axillary node 20 11 (55) 38 18 (47) 
positive 
Advanced 6 3 (50) 17 9 (352) 
disease 


* Figures in parentheses are the percentage of survivors. 


patients with uninvolved axillary nodes (Truscott and 
Bond, 1969). Between 1957 and 1963, 27 of the 78 
patients in the node negative group had prophylactic 
deep X-ray treatment. To exclude the possibility that 
the apparent improvement in survival in the 1964-65 
group was due to the withdrawal of prophylactic 
deep X-ray therapy (withdrawn in 1961), the com- 
parison of 5-year survival with that of 1966-69 has 
been included. This comparison confirms that there 
was a genuine improvement in node negative survival 
in the treated patients of 1964-65, 

There are reports in the literature of the effects of 
prolonged adjuvant chemotherapy on early recur- 
rence after primary treatment, but these trials have 
been limited to patients with histological evidence of 
tumour in the axillary nodes. Fisher et al. (1975) 
found that an intermittent course of melphalan given 
for up to 24 months significantly reduced the treat- 
ment failure rate as compared with controls at 
assessment 18 months after operation. Bonadonna 
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et al. (1976) found that an intermittent course of poly- 
chemotherapy (cyclophosphamide, methotrexate and 
5-fluorouracil) given for 12 months significantly 
reduced treatment failure rate assessed at 27 months 
as compared with controls. In both these series only 
node positive patients were included in the trial. 

We have been unable to demonstrate a significantly 
beneficial effect on long term survival in patients with 
tumour positive axillary nodes, but the number of 
patients involved is small and in the 10-year survival 
figures there is a trend in favour of the treated group. 

Logically it would be expected that adjuvant 
chemotherapy should be of most benefit in patients 
with the smallest tumour residuum. The results 
presented in this paper support this hypothesis and 
justify a prospective trial of adjuvant chemotherapy 
in node negative patients. Side-effects must be kept 
to a minimum to make adjuvant therapy acceptable 
to this group of patients and this may be achieved by 
keeping the dose of cyclophosphamide below 2-3 mg 
kg body weight d-'. Alternatively intermittent 
polychemotherapy, with a less aggressive régime than 
that investigated in the treatment of more advanced 
disease, might be used as this would conform better 
with the current concepts of tumour growth kinetics 
and the actions of chemotherapeutic agents as 
described by Schabel (1975). 
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by pregnancy-associated alpha-macroglobulin 


J. MAXWELL ANDERSON, 


SUMMARY 

Nine of 30 mammary cancer patients developed 
metastases during 13-94 months after mastectemy. All 
9 patients had elevated blood levels of pregnancy- 
associated a-macroglobulin (PAM) 1-21 months before 
conventional detection of metastases. Seven of the 
clinically well patients had PAM rises exceeding 90 per 
cent above the baseline and in 4 of these the PAM later 
fell to lower levels. PAM appears to have potential as 
an indicator of the growth of micrometastases. 


Tue blood of pregnant women and of cancer-bearing 
patients contains large amounts of a high molecular 
weight glycoprotein, pregnancy-associated «-macro- 
globulin/z,-glycoprotein (PAM), which exists only in 
trace amounts in normal serum (Stimson, 1975). This 
compound has been characterized and contains 
approximately 10 per cent carbohydrate including 
sialic acid (Stimson and  Eubank-Scott, 1972). 
Extensive evidence indicates that the trophoblast is 
coated with glycoprotein which probably influences 
important cell surface phenomena. This property and 
the possible effects of PAM upon mechanisms such as 
antigen-antibody complexing, complement activation 
and lymphocytic functions may be importan: aspects 
of the immunological inertia of pregnancy (Anderson, 
1965, 1972). Elevated levels of glycoproteins have been 
observed frequently in the blood of human cancer- 
bearers (Almquist and Lansing, 1957; Razzini and 
Gatta, 1965; Rosato, 1967) and of experimental 
animals with tumours (Baldwin and Harries, 1958; 
Abd El-Ghaffar and Assad, 1967). They are also found 
during experimental wound repair and regeneration 
(Heim, 1963; Stanislawski-Birencwajg et al, 1966). 
Thus, mobilization and possibly synthesis of glyco- 
proteins appear to be coupled with new growth, 
whether reparative, reproductive or malignant. A new 
enzyme immuno-assay (Stimson and Sinclair, 1974) 
for PAM has permitted repeated sequential measure- 
ment of this macroglobulin in the blood of females 
with mammary cancer before and after treatment, 
and the efficiency of these measurements as preclinical 
indicators of micrometastatic growth can now be 
evaluated. 


Patients and methods 

Sequential measurements of PAM were made in 30 
women during 13-94 months after the first treatment 
for mammary cancer. Eleven patients had mastectomy 
alone, 16 had mastectomy and radiotherapy and 3 had 
mastectomy, radiotherapy and cancer autograft 
immunotherapy (Anderson et al., 1974). The patients 
were reviewed jointly by two clinicians (F. K. and 
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J. M. A) and blood samples were withdrawr ai. 
intervals of 2-6 months. Skeletal scintizrams, re@al 
excretion of hydroxyproline and liver fenction were. 
examined at least annually in all the patients, ad. 
appropriate radiography was undertaken wih 
clinically indicated. The patients who remained v 
(aged 34-71 years, mean 56 years) were followed 
total periods of 12-37 months (mean 25 mont 
Those who developed metastases (aged 42-78 years, 
mean 55 years) were followed for 8-34 months (tr ee 
15 months). A comprehensive statistical analysis of. 
multiple sequential observations in a group of subi: 
divided retrospectively into two non-komogene 
subgroups is a complicated exercise which appears: 
require further study involving greater numbers : 
both subjects and observations. In this assessme. à. 
simple plot of regression lines and ar analysis : 
variance have been used to compare the serum P&M 
changes in clinically well patients with these in patients- 
developing metastases. $ 

In 16 patients aged 34-78 years (mean 54 ye 
measurements were made before masteciomy, at 
weeks (16 patients), at 5 weeks (3 patients) and a 
weeks (1 patient) thereafter. PAM was aso measan 
before and at 1-2 weeks after operation for 5 
malignant conditions such as hernia and varicose: 
veins in 14 females aged 40-61 years (mean 50 ye oor 3 
without known current or previous cancer. Ir 3 
patients measurements were made immediately before 
postoperative radiotherapy and at intervals up eX 
months thereafter. : 

Serum was harvested from median cubital vemaus, 
blood withdrawn between 09.00 and 12.90 hours end: 
immediately stored at — 50 °C in a clinical laborats 
at Glasgow Royal Infirmary. Batches of serum sam! 
were assayed for PAM in a biochemical aboratom 
Strathclyde University using antibody-enzyme =o 
jugates as previously described (Stimson and Sincli 
1974). The samples were never named; each 
code numbered and the code was broken only v 
each batch of results was complete and ready 
identification. 






































Results 

The assay was accurately reproducible, 
duplicates of the same sample of serum often 
identical readings. The mean of the initia? serum Ea 
for the 30 subjects was 90 g/ml (range 2:—240 ug. 
The large range makes individual readings difficult: 
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* Y, M, Anderson: Surgical Division, Reyal intros 
Glasgow. W. H. Stimson: Department of Biochers 
University of Strathclyde, Glasgow. F. Belly: Glasae 
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Table I: PRESENTING VALUES AND ‘SUBSEQUENT CHANGES IN SERUM PAM OF PATIENTS WHO 
DEVELOPED CLINICALLY EVIDENT METASTASES: 
af 
| | Delay to £^ e Time since 
ud Initial PAM Interval Later PAM metastases Pei ld is RE mastectomy 
. Age (ug/ml) (mth) (ug/ml) (mth) Fall — Rise (mth) Site of metastases 








78 80 13 155 2 90 
14 460 1 473 16 Mastectomy scar 
69 167 3 196 9 17 Supraclavicular nodes, 
10 260 2 57 44 pleura 
50 43 1 48 8 12 
2 94 7 119 
6 105 3 144 
8 90 1 109 50 Bones and liver 
45 31 i 35 18 13 
2 39 17 26 
6 26 13 16 
8 67 11 148 
10 106 9 242 
12 116 7 274 
16 126 3 306 14 Bones, lungs, brain 
58 89 3 44 17 49 
8 72 12 19 
12 88 8 1 
15 82 4 8 
16 88 4 1 
18 137 2 76 I8 Mastectomy scar 
48 83 1 78 12 6 
3 73 10 12 
4 78 9 6 
8 69 5 17 | 
li 960 2 1056 13 Bones, ovary 
Si 57 2 57 12 
11 45 3 21 
13 114 1 100 58 Bones, lungs 
52 28 14 48 21 71 
26 70 9 150 
34 67 1 139 83 Mastectomy scar 
42 69 I 81 12 17 
2 116 H 68 
9 69 4 . 0 0 
12 181 I 162 13 Bones, lungs 
ic NEN EE LERE RI 2d RETE ROSE ER INTO: ne ena hc 
»300 x X Metastatic, X 
300 
a P «0-01 
Saw 
m 
0 Non-metastatic, @ 
100 
% fall : 
Time since initial PAM estimation (yr) 


Fig. 1. Percentage changes in serum PAM from baseline levels plotted against time since measurement of first PAM. The 
regression lines, constrained to pass through zero, differ significantly in slope as indicated (metastatic patients, + 10-72, 
n= 30; clinically well patients, ~-0-22, n = 40). 


interpret, Therefore, a baseline value for each subject cancer judged by a combination of clinical, radio- 
was calculated as the mean of four observations made logical and scintigraphic findings. In 21 patients 
at intervals 1-2 weeks before mastectomy and up to reviewed by the same methods no recrudescence of 
2 months thereafter, and subsequent percentage cancer was found. 

changes from these values have been correlated with All the percentage changes from baseline levels were 
clinical observations. Nine patients developed un- plotted against time since the first measurement of 
equivocal evidence of recurrent local or disseminated PAM (Fig. 1). Regression lines constrained to pass 
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Table Il: PRESENTING VALUES AND SUBSEQUENT CHANGES IN SERUM 
PAM OF PATIENTS WHO REMAINED CLINICALLY WELL 


Initial Later 7 eyed Time since 
PAM Interval PAM — 1515/7" mastectomy 
Age (ug/ml) (mth) (ug/ml) Fal Rise (mth) 
59 53 5 81 40 
7 68 17 
14 67 16 
17 60 3 
23 67 16 23 
46 39 5 45 1j 
10 49 27 
22 44 13 
24 25 36 
29 43 10 29 
48 99 26 100 1 
36 44 56 94 
65 65 i 82 26 
25 76 17 
37 27 58 73 


46 


through zero were drawn for the patients who 
developed metastases and for those who remained 
clinically well, and were assessed by analysis of 
variance (P « 0-01). 


Metastatic group (Table I) 

The mean serum PAM rise in these 9 patients was 
161 per cent (range 0-1056 per cent) at 1-18 months 
before metastases were detected. The mean of the last 
rise in each of these 9 patients before metastases were 
detected was 275 per cent (range 57-1056 per cent). 
Four patients had recurrent cancer in the mastectomy 
scar or in the supraclavicular lymph nodes; the mean 
of their serum PAM rise was 134 per cent (range 17- 
475 per cent) and the mean of their last rise before the 
clinical detection of metastases was 186 per cent (range 
57-475 per cent). The remaining 5 patients developed 
metastases in lung, liver or bone; the mean of their 
serum PAM rise was 174 per cent (range 0-1056 per 


Initial Later “echange | 
PAM Interval PAM PAM 
Age (ug/ml) (mth) (pg/m) Fall Rise. 
52 120 6 122 224 
8 230 92 . 
19 142 18 
63 156 5 180 15 
22 120 23 
28 110 29 
47 46 il 50 
19 59 
21 48 
27 60 
30 70 
33 75 
37 70 
35 36 10 99 
12 36 



































Test for recrudescent mammary can 


AND AFTER OPERATION AND RADIO HE 
Non-cancer 


Mastectomy operations 
Time (n= 16) — (n z- 14) 
Before 67 85 
During — i 
After 61 84 









75 change 


cent) and the mean of their last rise before the clini 
detection of metastases was 346 per cent (range b 
1056 per cent). 


Clinically well group (Table H) F 
The mean of the serum PAM rise in these 21 patien 

was 53 per cent (range 1-316 per cent) during 5 
observation period of 12-37 months. Ir 10 patier 
the last serum PAM measured fell below the baselis 
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and in the other 11 patients the mean of the last rise 
measured was 70 per cent (range 10-269 per cent). In 
4 of these patients the serum PAM rise exceeded 90 
per cent and later fell to a much lower level above 
each baseline. 


Effects of operations and radiotherapy (Table HT) 

In 16 patients the mean serum PAM before mastec- 
tomy was 67 ug/ml (range 0-180 ug/ml) and after 
mastectomy 61 ug/ml (range 0-130 ug/ml), a fall of 
5 per cent. The mean serum PAM before operation in 
the 14 non-cancer patients was 85 ug/ml (range 24- 
150 ug/ml) and after operation it was 84 ug/ml (range 
19-129 ug/ml), a fall of 2 per cent. The mean serum 
PAM in 11 patients before radiotherapy was 75 ug/ml 
(range 29-170 ug/ml) and during the subsequent 4 
weeks of therapy it was 79 ug/ml (range 29-180 ug/ml), 
giving a maximum rise of 4 per cent. 


Discussion 

The consistent and statistically significant elevation 
of the serum PAM above baseline values before the 
conventional detection of recrudescence in all the 
metastatic patients is strong evidence that this protein 
is an efficient preclinical indicator of micrometastatic 
growth and a possible therapeutic marker. There may 
be a quantitative relationship between the rise in 
serum PAM and tumour load since patients with 
regional recurrences only had smaller rises than those 
with widespread metastases; although the difference 
is large the numbers of subjects are too small to 
accord firm practical relevance to this observation 
even with a highly sensitive statistical analysis. No 
other correlations with radiotherapy, infections or 
other diseases have emerged, leaving the presence of 
cancer as the only reasonable correlate. The minor 
changes in serum PAM after mastectomy and other 
operations indicate that PAM is not an acute phase 
reactant and that it is unlikely to be a product of 
mammary cancers. The origin, fate and biological 
role of PAM are unknown. Its relationship to the 
cancer-host and fetus-mother complexes, both of 
which impose demands upon self-preservation func- 
tions of the lymphoreticular system, indicate that it 
may be one component of the complicated series of 
reactions involved in suppression of the immuno- 
logical rejection of elements of non-self. PAM has 
been shown to inhibit preferentially cell-mediated 
immune responses in vitro and can be identified upon 
the surface membranes of 5-11 per cent of circulating 
leucocytes (Stimson, 1976). 

Mass screening programmes and modern régimes 
of chemotherapy have not improved survival in 
the common cancers. Often treatment 1s started too 
late. A sensitive measure of the growth of micro- 
metastases would indicate activity long before clinical, 
radiographic or scintigraphic signs. Systemic treat- 
ment by chemical, hormonal or immunological 
methods could then be started when the bulk of the 
cancer is small. Our current understanding indicates 
that this would control the growth of cancers more 
effectively and result in better survival than when 
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clinically obvious metastases are treated by the same 
methods. Further application of the PAM assay to 
monitoring, to the institution of systemic treatments 
for mammary cancers and possibly to changing these 
treatments is now required. 
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procedure following mastectomy for carcinoma 


G. T. WATTS* 


SUMMARY 
During a period of 8 years over 200 cases of carcinoma 
of the breast have had replacement procedures carried 
out as either a primary or a delayed procedure. The 
end results do not appear to be in any way inferior to 
those of conventional treatment of this condition. 
Selection of cases is important, but equally vital is 
meticulous dissection technique, haemostasis and 
planning of incisions together with preservation of the 
blood supply. 
Recurrence locally appears to be somewhat less than 


anticipated when compared with other metaods of 


treatment. 1t can be treated by irradiation or excision 
without removal of the prosthesis. 


Tue widely differing views on the correct method of 
treatment i. carcinoma of the breast have caused 
considerable controversy in recent years. It has even 
been suggested that the fate of the patient may be 
determined before any clinical symptoms or signs are 
present and that screening of the ‘normal’ person may 
be of little value. Most surgeons cling to the belief 
that it is possible to cure a significant proportion of 
cases by operation and regard cure of the cancer as 
the prime objective of treatment. Whichever attitude 
is taken, however, the patient must not be forgotten. 
Many patients accept the loss of a breast philo- 
sophically and adapt their lives accordingly with 
commendable fortitude, but to many women, or to 
their husbands, the loss is a disaster feared sometimes 
more than the disease. Noting this in women who had 
undergone mastectomy for benign conditions, we have 
endeavoured over the past 14 years to carry out 
reconstruction in both malignant and benign cases 
wherever possible and whenever it was thought safe 
and desirable for the patient. 

Our early attempts were poor and we only achieved 
success when silicone implants were made available 
using a thin Silastic shell containing a silicone gel to 
replace the extirpated tissue. A number of variants 
have been produced where saline or other fluids are 
used or where other plastic materials have been 
employed, but in our experience they all have un- 
acceptable features and we now only use the gel- 
filled Silastic implant. 

Careful selection of cases is a vital prelude to this 
type of surgery. When in doubt the reconstruction is 
deferred to a second operation. First, whether the 
reconstruction is likely to prejudice cure by preventing 
adequate excision is considered. Until sufficient 
evidence accrues to the contrary, it seems reasenable 
to be dominated by this. Next the risks of the opera- 
tion itself in other ways are considered. Since the 


di 


operation may take longer than conventicnal masseg- 
tomy, general conditions such as age or disease weigh 
against reconstruction. Obesity is a strong com 

indication to primary implantations. Distznt spread is . 
not reckoned a reason for refusal alone. These patients © 
may need a salve for their morale more than those - 
who will survive, and restoration of the figure : 
help to comfort their remaining days. The m 
important local assessment is the viability of the s 
Shortage of skin leads to tension and prevents hea 
-—there is no contraction or contracture in à wo 
which has no deep layer, and if apposition of viat 
skin and subcutaneous tissue without teasion is 1 
possible, the wound will gradually fall apart. This 
not a characteristic of this area or disease. It is 
observed if any impermeable substanee is im 
posed between the skin layers and the deeper one 
normal animals wherever the wound ma» be (Wa P 
et al., 1958). Healing will only take place if and a cer 
the foreign matter is extruded. F 
























Methods a 
Surgical technique is of paramount importance for : 
success. Asepsis must be of the highest order. Althoagh — 
infection does not necessarily result in "ailure, E 
obviously undesirable and leads to a more rigid z 
unnatural ‘new breast. Contact with he skin | 
instruments, gloves or prostheses is nox allowe: 
there is no known method of skin preparation whi 
can clear all bacteria; a tacit admission we mak 
all surgery by wearing gloves. edition, 













In ae t 
prostheses are not handled by surgeon or assistant | 
carried in sterile E from sterilizer or container 
the wound (Figs. 1, 2). As an added precaution 3 
surgeon should wear an extra pair of gloves when t: te f 
implant is inserted. A 

Haemostasis must be of the same crder as fai 
intracranial surgery. This is not difficult F the corect 
dissection plane described by Riddell (1948) is foa d 
after making the first incision. If this is fci e 
fully, few bleeding points are encountered until t 
main supplying vessels are reached. Wifh care, : 
usually possible to separate the branches to t 
breast from those to the skin outside “he brea: 
contrary to the usual anatomical descriptie 
Ligature of the glandular branches is “referable 
diathermy to preserve viability of the skie flaps. V* 
care, blood loss is minimized. We have never found 
transfusion to be necessary. 

The choice of incision depends on the site and 
extent of growth. The ideal case for ths procecus 
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Fig. 1. The method of using gauze swabs to prevent contact 
of gloves with the patient’s skin, 





Fig. 3. The left breast has been removed and reconstructed 
as a Single stage procedure. The nipple has been conserved. 





Fig. 2. The prosthesis is not directly handled by surgeon or 
assistants even though double gloves are worn, but is carried 
in a sterile swab or towel. 


is a small stage I growth, but sometimes there is early 
skin attachment and in these stage II cases skin must 
be excised, and this determines the incision. In the 
Same way if a biopsy by exploration or needle has been 
performed this skin should be excised. In general, 
however, we prefer the submammary incision when- 
ever possible if only the breast is to be excised. We 
normally prefer to conserve the nipple unless the 
growth lies in or near to this structure, and have had 
no cause to regret this (Fig. 3). Alternative incisions at 
other sites should be placed with regard to the blood 
supply to the skin flaps in mind. The main supply 
comes from the outer lower aspect and the secondary 
supply from the inner side. Incisions should not 
invade the areola; if this is necessary the nipple’s 
blood supply will be in jeopardy and removal of the 
nipple is advisable unless the reconstruction is 
delayed to a secondary operation. 

Choice of prosthesis depends on the cavity shape, 
and experience is the best guide, but weighing the 
removed tissue gives help to the tyro. In general, a 
thin-walled, patchless, under-fill, round pattern of low 
profile is best. This type offers the most natural form 


824 


Fig. 4. The value of viewing the breasts from the anaesthetist's 
angle. It may be necessary to support one or both breasts 
until the adhesive support and brassiére have been applied. 





2 
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Fig. 5. Foam adhesive in place. 


and ‘feel’ for almost all cases. Rarely, a tear-drop 
shape is needed, sometimes with fixation patches if the 
cavity is large and shapeless. Closure is by two layers 
of catgut with gold foil dressing. No drainage should 
be used and it is not necessary if careful dissection 
has been employed. Matching of the two sides should 


Reconstruction of the breast 





Fig. 6. a, Case performed early in the series showing a poor result from incorrect positioning of the prosthesis. 5, The 
operation, although not pleasing the surgeon, gave a result which was found very satisfactory by the patient. 


be obtained as far as possible and the view from the 
head of the table can be a great help (Fig. 4). When 
matching and shape for both sides are not perfect, 
later adjustment may be carried out by increasing or 
decreasing the size of the other breast or by changing 
the size of the implant some months later when the 
skin flaps are sound. The breast is then supported by 
adhesive plastic foam (Fig. 5) and a front-fastening 
brassiére previously fitted by a competent corset 
maker applied. 

The dressings and brassiére are left undisturbed for 
2 weeks when they are changed under the surgeon’s 
supervision. A brassiére is, however, worn day and 
night until 2 months postoperatively when the patient’s 
normal habits are resumed. 


Complications 

If the technique has been followed correctly, these 
should be few. Sepsis should not occur, but we have 
seen cases performed by other surgeons where it has 
developed, but where simple evacuation by dependent 
drainage has resolved the problem without loss of the 
prosthesis. Antibiotics are not needed as prophylaxis, 
and locally are very disadvantageous as they increase 
fluid formation, which is normally much less than in 
conventional mastectomy. 

Haemorrhage is unlikely, but should it occur we 
feel it would be wise to explore the wound at once, 
stop the bleeding and replace the prosthesis with the 
same precautions as at the initial operation. 

The complication most to be feared is skin necrosis. 
Even if technique is good, injudicious choice of the 
prosthesis, causing tension, can lead to this. In a few 
cases pseudonecrosis appears where drying of the 
superficial layers of the skin at the wound edge gives 
the impression of a slough. A gentle rub with a spirit 
swab will remove this layer and prevent confusion. 
When true sloughing occurs, it is necessary to excise 
the slough and re-suture the healthy skin, if necessary 
reducing the prosthesis size. Lesser measures always 
fail. 

The only other complications that we have 
encountered are slight excess of fluid and fibrosis 


around the prosthesis; these are usually associcted. 
Excess fluid can, with care, be aspirated or evacucted. 
In 2 cases fibrosis needed re-exploration and incsion 
of the fibrous shell to allow gaping and hence mob lity. 


Results 

We completed our first 200 cases (spread over 7 years) 
in April, 1975. Since the cases were mostly stage I, and 
in almost half were performed as two-stage pro- 
cedures, selection obviously makes comparison with 
conventional treatment of little value. There have 
been 2 deaths. One woman who had had a mastectomy 
13 years before the second one survived for 7 years 
after we performed a mastectomy and double imp ant. 
The other patient died of infective hepatitis; she was 
found to have no metastases at post-mertem. In the 
past year 2 more patients have died of widespread 
dissemination 2 years and 18 months after mastec- 
tomy. Seven patients have developed metastases 
locally that have been irradiated without loss of the 
prosthesis and 5 others have had surgical removal of 
local recurrences (2 on several occasioas). None of 
these has died. 

In conclusion, it would perhaps be true to say that 
the patients have been our greatest encouragement. 
Even results obtained early in the series whick we 
regard as very poor (Fig. 6a) have been received with 
acclaim by the patients as they are enabled to ook 
normal in clothing (Fig. 6b). With experience and 
availability of better implants, however, it is now 
possible to produce a good cosmetic result. Peraaps 
most important of all is the fact that patents are now 
less afraid of mastectomy and the mutilation which it 
has previously entailed. This means less emotional 
distress and also encourages them to seek help earlier 
than they might otherwise have done. 


References 

RIDDELL V. (1948) Radical mastectomy. The technique 
and the complications. Br. J. Surg. 36, 113-129. 

WATTS G. T., GRILLO H. C. and GROSS T. (1958) Studies 
in wound healing: part 2. The role cf granulation 
tissue in contraction. Ann. Surg. 148, 153-160. 


825 





Br. J. Surg. Vol. 63 (1976) 826-830 


Original papers 





Scanning electron microscopy of normal human 


scar tissue and keloids 
J. A. A. HUNTER AND J. B. FINLAY* 


SUMMARY 

The fibrous architecture of 5 normal human scars 
between 1 week and 1 year old and 4 keloid scars has 
been studied by scanning electron microscopy. In 
normal wounds, significant changes in fibril and fibre 
orientations and mode of aggregation take place as the 
scars mature, indicating that remodelling carries on for 
many months. There are also major differences between 
the edge and centre of the wound. These changes can be 
related to the stresses placed on the fibroblasts which 
have responded by laying down collagen aligned in such 
a Way as to resist these forces. It is suggested that keloid 
fibroblasts may lack this ability to respond appropriately 
to orientational stress. 


WoUND healing is of paramount importance to the 
body and has, therefore, been studied extensively. 
Histology, electron microscopy, biochemistry and 
bic-engineering are some of the techniques which 
have contributed to our understanding of this process. 
The early stages in which cellular activity and collagen 
production are maximal have been studied in great 
detail, but comparatively little work has been done on 
the changes occurring more than 21 days after 
wounding. This stage is marked by a slowing down 
in the rate of collagen production, changes in the 
mode of fibril and fibre aggregation and an increase 
in the tensile strength of the tissue (Jackson, 1970). 
Probably the main reason for the paucity of our 
knowledge is that the changes in tissue architecture 
(which are three-dimensional) cannot be appreciated 
readily from histological sections. The scanning 
electron microscope, on the other hand, combines 
moderately high resolution (15 nm) with a great 
depth of focus to produce a three-dimensional image 
of the specimen surface; consequently, it is ideally 
suited for studying the weave and arrangement of 
collagen fibres (Hunter and Finlay, 1973). Forrester 
et al. (1969, 1970a) applied this technique to rat scar 
tissue and were able to show changes in the mode of 
aggregation of the collagen fibre bundles with time 
after wounding. Unfortunately, it is impossible to 
extrapolate results obtained in animal tissues directly 
to human tissues. Therefore, a preliminary scanning 
electron microscopic study of both normal human 
scars and some keloid scars has been undertaken. This 
paper presents observations of the fibre patterns in 
healing wounds and the differences between immature 
and mature scars—changes which have an important 
bearing on the mechanical properties of the tissue 
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(Gustavson, 1956). A Synopsis of these findings 
has been published previously (Hunter and Finlay, 
1973). 


Materials and methods 

Scar tissue with a wide margin (approximately 10 mm) 
of skin and subcutaneous tissue was excised either 
from amputation specimens or post-mortem from $5 
patients with no known connective tissue disorder. 
Although the sites of the wounds varied (Table I), all 
the wounds were aligned perpendicular to Langer's 
lines and had healed by first intention. After fixation 
in formol-saline, pH 7, for 1 week, they were frozen in 
Arcton 12, cut into 60-u thick sections perpendicular 
and parallel to the epidermis usin g a sledge microtome 
and prepared for scanning electron microscopy by the 
method of Finlay and Hunter (1971). Keloid scars 
with surrounding skin from 4 patients were prepared 
similarly. 


Results 

Normal skin 

Normal skin has a complicated fibre pattern. The 
collagen fibres and fibre bundles are arranged mainly 
in laminae parallel to the epidermis, and within each 
layer there is a preferred fibre orientation. In the 
superficial layers this orientation bears a close 
relationship to Langer's lines, but there are variations 
in fibre orientation and aggregation between the 


" different layers of the dermis (Finlay, 1969, 1970; 


Gibson and Kenedi, 1970). 


Normal scar tissue 

There are considerable differences between the fibrous 
architecture of scar tissue located at the edge of a 
wound and at its centre. They are detectable as early 
as 3 weeks after wounding and become more marked 
as the tissue matures. The rather complicated fibrous 
organization of scar tissue also changes with time 
after wounding. : 

One week after wounding, continuity was restored 
by a fine meshwork of fibrils. The collagen fibres and 
fibre bundles of the adjacent dermis were frayed into 
a number of smaller fibres close to the wound, and 
this observation is in keeping with the histological 
* University Department of Rheumatology, Manchester Royal 
infirmary. 
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Scanning electron microscopy of scars 





Fig. 1. Low power view of a section of the 3-week scar cut Fig. 3. Matted fibres in the centre of the 3-week wound. 
parallel to the epidermis. The scar tissue (central) is composed Section cut parallel to the epidermis. ( x 995.) 

of small fibres orientated along the line of the wound. 

( x 38.) 





; Cw 
Fig. 2. Higher power view of fibres near the edge of the Fig. 4. The fibres at the edge of the 1-year wound are 
3-week wound. The fibres are fairly discrete. Section cut orientated across the wound. Section cut paralEl to the 


parallel to the epidermis. ( 995.) epidermis. ( x 1015.) 


Table I: CLINICAL MATERIAL STUDIED 














Scar Patient 
Maturity (wk) Site Age Sex Operation Cause of death (D) or amputation #4) 
3 U à SUOS ee ec 
| Thigh 64 M Biopsy of femur (A) Paget's sarcoma 
3 Midline epigastric 52 M Laparotomy (D) Myocardial infarction 
10 Calf 28 M Biopsy of tibia (D) Sarcoma 
16 Left paramedian 31 M Nephrectomy (D) Microangiopathic haemolytic 
anaemia 
50 Calf 32 M Open reduction of (A) Non-union 


fractured tibia 








All the wounds were perpendicular to Langer's lines and had been closed with black silk sutures. 
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Fig. 5. In the central area of the mature (1-year) scar the 
fibres are more matted and orientated obliquely across the 
wound. Section cut parallel to the epidermis. ( x 1015.) 





Fig. 6. Section of the 1-year wound cut perpendicular to the 
epidermis showing the continuity between the layers of 
fibres in the dermis (left) and the scar tissue (right). ( 113.) 


description of reticulin fibres near the wound edge 
(Gillman, 1968). 

At 3 weeks the collagen fibrils were aggregating 
into small fibres running along the line of the wound 
and there were numerous connections between the 
fibres. This feature can be seen in Fig. 1, which is a 
low power view of a section cut parallel to the 
epidermis. It also shows that the area of interdigita- 
tion between scar tissue and dermis is very small 
indeed. At higher power (Figs. 2, 3) the differences in 
fibril aggregation between the edge of the wound and 
the centre can be seen. At the edge of the wound 
(Fig. 2) the fibrils have aggregated to form small, 
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Fig. 7. Low power view of keloid showing large interw eaving 
bands of scar collagen cut at varying angles depending on 
their orientation. ( 43.) 


fairly discrete fibres, whereas in the centre (Fig. 3) the 
fibres are much more ‘matted’. 

By | year there was a marked change both in 
morphology and fibre orientation. The fibres were 
orientated mainly across the wound, but there were 
again marked differences between the edge of the 
wound and the centre. Morphologically, the fibres 
were much larger than in the 3-week-old wound, and 
while there was still much interdigitation, this feature 
involved fibres and not just individual collagen fibrils. 
At the edge of the wound (Fig. 4) the collagen fibres 
were fairly discrete and orientated directly across the 
wound parallel to the epidermis. In the centre of the 
wound, on the other hand, the fibres passed obliquely 
across the wound with many interconnections between 
the different layers and interdigitations between the 
fibres of the same layer. The appearance (Fig. 5) was 
once again rather more matted than that of the fibres 
at the edge. Sections taken perpendicular to the 
epidermis showed that the laminae in the scar tissue 
at the edge of the wound were generally in continuity 
with the layers of the adjacent dermis (Fig. 6), but 
some of the deepest fibre bundles in the centre of the 
wound seemed to merge with the subdermal fibrous 
tissue. 

Sections of scars at 10 and 16 weeks showed that 
the orientation change had already occurred, but there 
was some growth in fibre and fibre bundle diameter 
between 16 weeks and a year. 


Keloid 

Four keloid scars and their adjacent dermis were 
examined and they consisted of large bands of fairly 
uniformly orientated scar collagen fibres (Fig. 7). The 
striking feature, however, was that these large bands 
of collagen were orientated in every direction except 
directly across the wound. 


EPIDERMIS 


DERMIS 


mme tet Attn RAG SALA NHANES EE 


(on gunn piongvemenit 


SUBDERMIS 


TRANSVERSE SECTION 


a 





DERMIS 


LONGITUDINAL SECTION 
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Fig. 8. Diagrammatic sections perpendicular (a) and parallel (6) to the epidermis in a mature scar. They emphasize the 
difference in orientation and arrangement between the scar tissue at the edge and the centre of the wound. The density of 


collagen in viro is the same in both areas. 


Discussion 

These results are open to criticism on the grounds 
that the wounds were not all in the same part of the 
body. However, they were all orientated perpendicular 
to Langer’s lines and therefore the direction if not 
the magnitude of the forces acting on the wound fibres 
was constant. Furthermore, the 3-week and 16-week 
incisions were comparable in site and illustrate well 
the evolution of scar tissue. 

It is clear from this study that scar tissue is not 
arranged in a random fashion but is, in fact, highly 
ordered. Most authors recognize that scar fibres are 
arranged mainly across the wound, but the compli- 
cated pattern of fibre orientation in the centre of the 
wound (which would not be appreciated on histo- 
logical sections) probably accounts for the contention 
by other authors that scar tissue is arranged in à 
random fashion. Furthermore, this simple morpho- 
logical study shows clearly that remodelling (i.e. con- 
nective tissue breakdown and synthesis) must 
continue for a very long time (many months) after 
wounding—a theory which is supported directly by 
experimental results in animal tissues (Madden, 1970). 

We believe that the differences in tissue architecture 
can be explained by considering the fibre arrange- 
ments to represent a living 'diagram of forces' acting 
on the tissue. This feature is a fundamental property 
of normal connective tissue and can be seen in a 
variety of tissues; it has its clearest representation in 
the lines of force passing down the trabeculae in the 
neck of the femur (Wolff's law), but can be seen in 
tendon, ligament, etc. On this basis the difference in 
structure between the edge and the centre of a scar 
(shown diagrammatically in Fig. 8) can be explained 
by considering the forces transmitted from the adjacent 
dermis and subdermis. At the edge of the wound the 
scar fibres are influenced directly by the fibres of the 
adjacent dermis and are, therefore, orientated in a 
similar direction. However, in the centre of the wound 
the forces acting on the scar collagen arise not just 
from the adjacent dermis but also from the subdermis 
and, in certain situations, deeper tissues; for example, 
in vertical abdominal incisions the wound is brought 


under repetitive stresses by movement of the cast. 
wall, diaphragm and abdominal muscles in breathe: 
This is particularly relevant to the change in orien 
tion with time, especially for the 3-week and 16-w 
specimens. The longitudinal orientation at 3 wes 
is probably due to the fact that transversesstrain or -ne 
early wound is taken by the stitches and tensan 
sutures, and the principal stress on the fibrobizsts 
comes, therefore, from respiratory movements; tha 
reflected in the alignment of the collagen. Aer 
removal of the stitches, however, transverse stra 
increases and the collagen is remodelled appropria: 

We would not claim that all scars wil follow 
pattern that we have described. In wounds a: 
Langer's lines, for example, we would expect mort: 
the collagen fibres to be orientated along the wot 

Recent studies of animal wounds placed uader 
tension support our basic thesis that the fibres ae 
laid down along the lines of stress (Forrester et x. 
1970b). This basic property of connective tissue is. 
course, mediated via the fibroblasts which are capac 
of sensing the orientational stresses anc respond ug. 
by laying down collagen fibres so as to resist them. Ess- 
a fundamental property of normal connective tm: 
cells, whose molecular basis is not understocxi, 
although it is possible that piezo-electric forces are 
involved. 

If this thesis was applicable to keloids, we woud. 
have to explain the large amounts of fibrous ti ue 
by suggesting that excessive forces were acting : 
these wounds. This explanation cannot 5e ruled 3 
but is highly unlikely considering the known clin: 
features of keloid. Alternatively we may postulate t 
keloid cells, proliferating initially like benign tunes 
cells, are capable of sensing the forces applied to t: 
but are incapable of laying down collagen along 
lines of force in order to counteract the stres 
Collagen is synthesized but since it is "wrorg 
aligned the cohesive forces are only these of fib: 
fibril interaction and therefore the cells still have s 
stress placed on them when the norma! amount 
scar tissue has been laid down. Thus, collz 
synthesis continues till the strength of the keloid ti 
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is equal to that of normal surrounding tissues; then 
the process settles down, leaving the mass. of scar 
tissue. Simplistically, we may look on the keloid 
fibroblasts as trying to make up in quantity of collagen 
what is lacking in mechanical quality. We suggest that 
the observed imbalance between collagen synthesis 
and degradation (Craig et al., 1975) may be secondary 
to this cellular inability to respond appropriately to 
orientational stresses, 
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Chagas’ disease of the colon 


GERALDO MILTON DA SILVEIRA* 


SUMMARY 

One hundred cases of chagasic megacolon operated 
upon in Bahia, Brazil, have been analysed. The prin- 
cipal theories of the pathological physiology of the 
disease are discussed. The pre- and postoperative radio- 
graphic features of the colon are presented, and the 
surgical treatment as well as the incidence of complica- 
tions and late results are reported. 


CHAGAS’ disease or Brazilian trypanosomiasis is an 
endemic disease in certain rural areas of Brazil. The 
aetiological agent is Trypanosoma cruzi. The Machado 
Guerero complement fixation test is specific for this 
disease and is positive in 93 per cent of the patients 
with megacolon (Fonseca, 1968), which is often one 
of the presenting symptoms. The terminal colon and 
rectum become markedly dilated. The histopatho- 
logical and clinical pictures of chagasic megacolon 
have been reproduced experimentally by the inocula- 
tion of the trypanosomes into mice (Okumura and 
Correia Neto, 1961). 

Chagas’ disease, however, produces histopatho- 
logical changes in several organs, most frequently 
damaging the heart, the terminal oesophagus, the 
sigmoid and rectum. 

There are three theories which try to explain the 
pathogenesis of Chagas' disease. These are known 
as the ‘focal’, the ‘toxic’ and the ‘allergic’ theories. 
Some believe that the megacolon is a result of lesions 
of the muscle fibres themselves (Andrade and Andrade, 
1965, 1966; Vasconcelos, 1966), whilst others have 
proposed that it is due to a decrease in the number of 
autonomic nerve cells in the intestinal plexus (Koberle, 
1960: Alencar, 1962; Gama, 1966; Rassi, 1967). In 
the acute phase of the disease the lesions in the intes- 
tinal tract are due to parasites and are composed of 
mononuclear interstitial infiltration and degenerative 
changes of the muscle fibres and of the neurons in 
Meissner’s and Auerbach’s plexuses. In the chronic 
phase parasites are rarely found (Fig. 1), and there 
are foci of chronic myositis and myocarditis with a 
decreased number or absence of ganglion cells and 
a necrotizing arteritis. The number of ganglion 
cells found at autopsy is presented in Table I (Costa, 
1968). 

In cases of chagasic megacolon the usual findings 
are elongation and dilatation of the distal colon, 
thickening of the intestinal wall due to muscular 
hypertrophy and mucosal ulcers. Electromanometric 
studies (Haddad et al., 1965) on patients with chagasic 
megacolon have shown changes in motor activity of 
the distal portion of the large bowel, characterized 
by an increase in frequency, amplitude and duration 
of waves. Similar alterations were found 3 years 
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postoperatively on patients subjected to rectosigmoel- 
ectomy, although the clinical symptoms had ds- 
appeared. There was no dilatation of the colon. I 3e 
response to metacholin stimulation was similar be cre 
and after surgery. 

Following the work of Hiatt (1951) end Swersen 
et al. (1951, 1954) on the surgical treatment of ean- 
genital megacolon, patients with chagasic megacelen 
have been treated by rectosigmoidectemy (Cutast, 





Fig. 1. Amastigote forms of T. cruzi within smooth musce 
cell cytoplasm of the colon in a case of megacclon. HE. 
( x 310.) 


Table I: NUMBER OF GANGLION CELLS FOUND I~ 
STUDIES OF AUTOPSY MATERIAL OF NORMAL 
INDIVIDUALS AND CHAGASIC PATIEN S 


No. of ganglion celis 


Transverse 
Group Caecum colon Sigmeid Rewm 
Normal 4163 4947 5785 QD) 
Chagasic 189 253 381 1€3 


1953; Luz, 1954). This is now the surgical procedmre 
most commonly used to treat chagasic megacolon 
(Cutait, 1953; Luz, 1954; Pinto, 1960: Raia, P9e0: 
Haddad et al., 1965; Simonsen, 1966; Vasconcelos, 
1966: Rassi, 1967; Reis Neto, 1968). The agangl onic 
segment of the bowel, which is the par: functionally 
most affected, is resected. Although other segments 
of the colon also show changes, they Go not appear 
to be sufficient to cause recurrent symptoms (Gana, 
1966). 


Patients and methods 
This report is based on a review of 100 cases o! 
chagasic megacolon. Ninety-three patients were 
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No. ‘of patients 


Fig. 2. Age distribution of 100 patients with chagasic 
megacolon. 


Table H: COMPLICATIONS FOLLOWING COLONIC 
SURGERY ON 100 PATIENTS WITH CHAGASIC 
MEGACOLON 


Direct Delayed 
anastomosis anastomosis 
(31 cases) (69 cases) 
No. of No. of 
Complication cases yA cases 25 
Infection of presacral 6 19-3 6 846 
space 
Partial breakdown of 4 12-9 6 8-6 
anastomosis 
Total breakdown of 2 6-4 — — 
anastomosis 
Stercoraceous fistula 2 6:4 2 2-8 
Vesicorectal fistula 1 F2 0 . — 
Peritonitis i AU e — 
Necrosis with retraction - vm 3 4-3 
of pull-through 
Stenosis of anastomosis 4 12:9 3 4-3 
Haemorrhage I 32 - — 
Non-stenotic narrowing ae ~ 10 14-4 


Postoperative mortality 3 9-6 1 1-4 


operated upon in the Hospital Prof. Edgard Santos, 
Faculty of Medicine, Federal University of Bahia, 
Brazil. Seven patients were operated upon in other 
hospitals. There were 59 males and 41 females. The 
age distribution is shown in Fig. 2. The youngest 
patient was 22 years old and the oldest 76. The main 
complaint was progressive constipation. The length 
of time between the initial symptoms and surgery 
varied from | to 25 years. Periods without bowel 
movements varied from 5 days to 7 months. The 
incidence of faecaloma in the series was 26 per cent. 
There was associated mega-oesophagus in 36 per cent 
of the cases. Chagasic myocarditis with abnormal 
electrocardiogram findings was seen in 52 per cent 
of the cases. Routine laboratory studies showed no 
specific alterations related to the disease, except eosino- 
philia occurring in 40 per cent of the patients. The 


832 








highest count was 23 per cent eosinophils and the 
average 12:8 per cent. 

All the patients in the series were submitted to 
abdominoperineal rectosigmoidectomy. In 31 cases 
Hiatt’s (1951) technique of direct anastomosis was 
used and in 69 cases Cutait's (1960) technique of 
delayed anastomosis. In the 31 cases of direct anasto- 
mosis the colon was prepared with purgatives, glycerin 
enemas, sulpha drugs and antibiotics. Antibiotics and 
sulpha drugs were not used in the cases undergoing 
the delayed type of anastomosis. 


Resuits 

With the direct anastomosis (Hiatt technique) there 
was a higher incidence of complications. Temporary 
transverse colostomy was performed in 61-2 per cent 
of the cases. Of these, 41-9 per cent were done simul- 
taneously with rectosigmoidectomy and 19 per cent 
during the early postoperative period. 

Among the 69 patients in whom the surgical tech- 
nique of delayed anastomosis was used (Cutait tech- 
nique), only 7-2 per cent of the colostomies were 
done in the early postoperative period. 

The postoperative complications are shown in 
Table H. With direct anastomosis there was a higher 
percentage of partial or total breakdown of the anasto- 
mosis leading to infection in the presacral space, peri- 
tonitis or fistula formation. The incidence of stenosis 
of the anastomosis, secondary haemorrhage and post- 
Operative mortality was also higher, whereas in 
delayed anastomosis there was more necrosis due to 
retraction of the pull-through which caused some 
narrowing. 

The causes of death in 3 cases (9:6 per cent) with 
direct anastomosis were peritonitis in one, haemor- 
rhage in another and vesicorectal fistula in the remain- 
ing case. The single death (1-4 per cent) in the delayed 


anastomosis group resulted from necrosis and retrac- 


tion of the pull-through. 

Urinary infection occurred in many cases as pro- 
longed catheterization was needed. 

All the cases in which delayed anastomosis was 
used had temporary anal sphincteric incontinence. 
This was due to the eversion of the rectum and conse- 
quent dilatation of the anal orifice produced by the 
sigmoid loop which was pulled through the anal 
orifice and remained in situ for 10-12 days. The 
longest period of time for total recovery of sphincteric 
function was 35 days. 

In the present series no sexual impotence was 
recorded. 

Based upon our experience we conclude that abdo- 
minoperineal rectosigmoidectomy is the most useful 
therapeutic method for the treatment of chagasic 
megacolon. This is in agreement with the opinion of 
most Brazilian surgeons (Cutait, 1 953; Luz, 1954: 
Pinto, 1960; Raia, 1960: Haddad et al., 1965; Simon- 
sen, 1966; Rassi, 1967; Reis Neto, 1968). In order to 
obtain satisfactory results we feel it is necessary to 
follow these principles: 

|l. The anastomosis should be performed 2-4 cm 
from the pectinate line. 
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Fig. 3. a, Preoperative barium enema film showing marked dilatation and elongation of the sigmoid colon. 6, Appearance 


of the left colon 3 years after abdominoperineal rectosigmoidectomy. 
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Fig. 4. Barium enema films. a, Preoperative view of the rectosigmoid and sigmoid with marked dilatation. b, Seven yea 


after surgerv. 
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Fig. 5. a, Typical barium enema appearances in chagasic megacolon. 5, Eighteen years after surgery there is no dilatation 


of the colon. 


2. The diameter of the bowel at the proximal line 
of resection should be normal or near normal. 

3. Mobilization of the left colon, including the 
sp.enic flexure, should be performed whenever neces- 
sary in order to obtain an intestinal anastomosis 
without tension. 

4. The pelvic dissection and ligation of the middle 
haemorrhoidal vessels should be performed close to 
the rectal wall. 


Immediate results of the surgical treatment of 


chagasic megacolon were satisfactory and all the 
preoperative symptoms disappeared. 

Late follow-up studies could not be obtained in 
the majority of cases. After discharge from hospital 
most of the patients returned to their homes, which 
were usually many miles away. The socio-economic 
status of the patients as rural workers prevented them 
from returning to the hospital for periodic examina- 
tions. Thus, late follow-up results are available for 
only 12 patients, for periods varying from 3 to 18 
years. At the time of the follow-up 11 had daily 
bowel movements needing no laxatives. One had 
spontaneous bowel movements every other day. No 
morphological alterations of the colon were demon- 
trated by barium enemas. Our findings are similar to 
other published series of cases (Figs. 3—5). 


Conclusions 
Surgery is indicated in cases of chagasic megacolon, 
and abdominoperineal rectosigmoidectomy with de- 


layed anastomosis (Cutait, 1960) is the technique of 


choice. The late postoperative results are satisfactory. 
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Reviews and notices of books 


Cancer of the Head and Neck 

Edited R. G. Chambers, A. M. P. Janssen de Limpens, D. A. 
Jaques and R. T. Routledge. 240 x 170 mm. Pp. 366, Illustrated. 
1975. Amsterdam: Excerpta Medica. $53.95. 


Tus publication contains the proceedings of a three-day 
symposium on head and neck cancer held in Montreux in 
April 1975. The authors are drawn from Britain, France, Spain, 
Germany, Switzerland, Holland, Scandinavia, the United 
States, Libya and India. 

There are forty-eight papers arranged in three sections: 
basic concepts and irradiation treatment; treatment of cancer 
of the head and neck; rehabilitative procedures in head and 
neck surgery. These topics obviously overlap, but it is surprising 
to find as many papers on reconstruction in the second section 
as in the third, while accounts of the treatment of thyroid 
cancer (highly recommended) and parotid tumours mysteriously 
fall under the heading of rehabilitation. 

The value of the individual contributions varies widely, 
Lindberg's overview of radiation therapy puts that subject 
succinctly into perspective, and, together with his colleagues 
Jesse and Goepfert, he describes the approach by the M. D. 
Anderson Hospital team to carcinoma of the paranasal 
sinuses in characteristically professional fashion. From the 
Royal Marsden Hospital come two papers by Clifford and by 
Hughes and his colleagues, indicating exciting prospects for 
combined modality and multiple drug therapy for the advanced 
case. Turning to surgical technique, the papers by Mustardé on 
skin cancer around the orbit, McGregor on carcinoma of the 
buccal mucosa and palate and Loré on cancer of the pharynx 
and laryngopharynx are of the standard expected by these 
eminent exponents. Hoopes briefly but comprehensively states 
the principles of reconstruction in this group of patients, and 
his chapter deserves the attention of all surgeons interested in 
this field. Coming down to detail, Wilson describes the 
important major flaps available for reconstruction in the head 
and neck, and Bakamjian and Baldwin reassert their faith ín 
the versatile deltopectoral flap. 

After these and other excellent contributions it is disappoint- 
ing, especially in a book which costs $53.95, to find some 
chapters so abbreviated as to be little more than a notice of 
atiendance at the conference rather than an informative précis 
of the work presented. In Kothary's description of radical total 
glossectomy the statement 'there was only one postoperative 
death in the last fifteen cases of the series’, followed later by 
‘we have had no postoperative deaths in the last twenty cases 
in the series’, has escaped both the author's and the editors’ 
attention. 

This book ts useful for the clinician sufficiently experienced 
in head and neck cancer to be critical and able to separate the 
wheat from the chaff. He may, however, feel that the price is 
too high to justify personal possession. 

G. WESTBURY 


Atias of Coloscopy 
F. P. Rossini. 265 x 200 mm. Pp. 205, with 492 illustrations. 
1975, Padua: Piccin. $50. 


Tuis book gives details of the preparation of a patient for 
colonoscopy and the methods of passing an instrument to the 
caecum. Numerous illustrations of the normal appearances are 
followed by illustrations of infective and neoplastic changes in 
the colon. Ulcerative colitis and Crohn's disease are amongst 
the other conditions delineated. The place of colonoscopic 
polypectomy is also described, 

This is a clearly laid-out and beautifully produced book. Its 
major drawback is its expense relative to the amount of 
information contained. 

H. L. DUTHIE 
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Heart Disease 
Earl N. Silber and Louis N. Katz. 260 < 190 mm. Pp. 1430, with 
327 illustrations. 1975. London: Bailliére Tindall. £24. 


THIS is an enormous compilation by Dr Silber and the late 
Louis N. Katz from the Michael Reese Hospital and Medical 
Center, Chicago. The first 220 pages are concerned mainly with 
the physiology and pathophysiology of the heart and these are 
a useful summary of the effects of pathological changes on the 
heart. There follow sections on examination of the patient, 
electrocardiography and the radiology of the heart, all of 
less uniform quality. It is astonishing in a book produced at 
this time that there is not a more adequate representation of 
angiocardiographic techniques and appearances. There is a 
wholly inadequate description of echocardiography. Congenital 
heart disease is confined to one chapter and is not well done by 
current standards, but perhaps this reflects the mainly adult 
interests of the authors. 

At the present time the treatment of heart disease by surgical 
operations forms a large part of therapy, but is described in this 
book in a mere 70 pages. 

Throughout the book the bibliographies are comprehensive 
and extend in most areas up to 1973, The quality of the printing 
and production in general is of a high standard. 

It is not considered that this volume will find a place on 
many surgical bookshelves. 

HUGH H. BENTALL 


Review of Physiological Chemistry 
Harold A. Harper. Fifteenth edition. 260 x 180 mm. Pp. 570. 
Hlustrated. 1975. Los Altos, Calif.: Lange. $10. 


Tuis well-known book reviews biochemistry relevant to the 
study of biology and medicine. It is more than adequate for 
qualifying examinations and is suitable for candidates for 
higher examinations in surgery. It has the advantage of being 
the work of one man assisted by only three colleagues. The 
twenty-two chapters cover first the structures of carbohydrates, 
lipids, amino acids and proteins, nucleic acids and nucleo- 
proteins, porphyrins and bile pigments and the vitamins. 
Succeeding chapters deal with metabolism-—enzymes, biological 
oxidation, respiration, metabolism of carbohydrate, lipid. 
amino acids, purines and pyrimidines. Finally, eight chapters 
have an anatomical basis in blood, digestion and absorption, 
liver, kidney, hormones, water and minerals. A uniform style 
pervades both the text and illustrations. Repeated revisions 
have kept the book up to date; the fifteenth edition differs 
from its predecessor mainly in points of detail, and in some 
areas, for example, the chapter on the kidney and urine, is 
virtually unchanged. Indeed, the main changes in this edition 
are in nomenclature, but the problems presented to American 
publishers by the change to SI units in Europe have not been 
tackled. 

It is always easy to criticize a book on points of detail, but it 
is disappointing to find gaps in physiological knowledge, for 
example, there is no mention of the dominant role of the lungs 
in converting angiotensin I to angiotensin H and in inactivating 
prostaglandins, bradykinin or 5-hydroxytryptamine. The only 
form of gastrin mentioned is the heptadecapeptide. Pentagastrin 
is incorrectly stated to possess five amino acids identical with 
those of the N-terminal sequence of gastrin. Also, there is a 
tendency to quote American authors, for example Levy and 
Chung (1953) instead of the Nobel prize winners Martin and 
Synge nearly 10 years earlier. Even so, it is disappointing to find 
that only 2-5 per cent of the references are recent (i.e. 1974) and 
only 15:5 per cent refer to papers published since 1970. The 
word ‘aliquot’ is not used in the sense understood by the 
Oxford English Dictionary. 

J oH. WYLLIE 





1976 Year Book of Plastic and Reconstructive Surgery 
Edited F. J. McCoy et al. 203 x 127 mm. Pp. 368. lidustrated. 
1976. Chicago: Year Book (London: Lloyd-Luke). £18 :20. 


Tue Year Books are edited by Americans and published in the 
United States. It is a common criticism, though readily 
understandable, that the reviews they present are predominantly 
from the American literature. This particular volume is no 
exception; three-quarters (72:5 per cent) of the papers abstracted 
are American. This criticism is made first to get it cut of the 
way; although it is not a global review, this Year Book ts 
otherwise excellent. 

Most specialists read their own specialist journals but few 
have the time to scan the journals of other specialities for 
information germane to their own. The Year Book fills this 
need, for two-thirds of the abstracts are of articles from 
journals other than those devoted entirely to plastic surgery. 
When slotted between articles with which the plastie surgeon 
should already be familiar, these abstracts provide additional 
information about which he might otherwise have remained 
ignorant. 

Each abstract fills about a page, is illustrated where clarity 
demands it and occasionally carries a short editorial note. 
They are succinct and on the whole easily read. When the gist 
of so many papers can be presented in a paragraph or two, one 
wonders why so many originals are so long. 

This book can be recommended to all plastic surgeons and 
those with neighbouring interests. 

7T. GIBSON 


Recent Advances in Plastic Surgery. 1 
Edited James Calnan. 235 x 160 mm. Pp. 210. Hlustrased. 1976. 
Edinburgh: Churchill Livingstone. £9:50. 


Tuts book should be welcomed by established surgeons and by 
trainees since it deals with a wide variety of important subjects. 
All are the concern of plastic surgeons, but the topics included 
are of equal interest to those in many allied specialities. This is 
reflected in the choice of contributors, several of whom are not 
plastic surgeons. It is refreshing to see this broad approach to 
subjects of mutual concern; it is a good concept which en- 
hances the value of the book to all readers. 

The first subject dealt with is the rheumatoid hand; this is 
covered in two chapters, one each by a plastic and an ortho- 
paedic surgeon. Experimental assessment of hand function on a 
scientific basis is complemented by a survey of clinica! methods 
of treatment, including a clear statement on the present position 
regarding the use and limitations of replacement by prostheses. 

There follows a review by the editor of the problems 
associated with speech defects. This gives a comprehensive 
survey of the causation and its diagnosis, together with advice 
regarding treatment in relation to the mechanism cf normal 
speech production. It contains the wisdom of many years of 
research into this problem and points the moral that in cleft 
palate cases prevention by good primary treatmen: is more 
successful than secondary attempts at correction. The problem 
of the submucous cleft is also well handled. 

The aspects of trauma which are covered inclade road 
traffic accidents involving the face, the fractured nose and 
burns. Stranc's short chapter is mainly concerned with injuries 
to the facial skeleton in which a wealth of personal experience 
makes possible clear recommendations for successful manage- 
ment. 

Fry emphasizes the pathology of nasal injury and makes a 
plea for adequate early intervention. McNeill reviews 1600 
admissions to a regional burns centre and draws many con- 
clusions from this scientific survey which should be studied by 
anyone proposing to set up a unit of this kind; some of the 
proved conclusions are at variance with the generally accepted 
notions of requirements. 

Of particular interest is Hughes's account of an unrivalled 
experience in dealing with the victims of urban guerilla warfare 
in Ireland. Modestly told, this review conceals a triumph of 
managemeat of an entirely new situation in this country; it 
underlines the importance of treating large numbers of 
casualties in a general hospital, where the services of all 
disciplines are available. 
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The ever present problems of the swollen leg and leg use 
are very adequately covered. As expected in such challer 
conditions, however, there is room for alternative w 
regarding both surgical and conservative management. i 

Jackson explains the changing concepts of the desigm of 
flaps, from the traditional ‘random’ flaps which are not | 
on a definable vessel, through ‘axial flaps which are, to ul 
flaps which are inset at one procedure by vascular anastorms 
using the operating microscope; the content ef this ch 
portends a radical change in the foreseeable füture of nux 
soft tissue reconstruction in plastic surgery. 

Finally, Wilson describes the surgical attack on head : 
neck cancer, whilst Catterall states the case and prospecss 
success for the use of fast neutron therapy in the same ire 
Both wisely advocate a multidisciplinary approach to diag 
and therapy, stressing that correct selection of the is 
treatment is vital to the patient's chances of survival. 

This is a successful book and it is to be hope that it wr: 
followed by others concerned with alternative, but eq» 
important, topics. 














DAVID MATTER. 


Lecture Notes on General Surgery: Tropical Supplement S 
Douglas Roy. 215 x 140 mm. Pp. 74. IHlustrated. 1975. Oxgrdl ^ 
Blackwell. £2-75. T 


Tuis book is an excellent supplement to the Lecture Notes 5 
General Surgery. The chapters are well arranged to include di. 
the surgical problems peculiar to tropical areas, The irf 
mation is concise and an amazing amount has been inclu: 
it serves as a most useful introduction for a student gor 
abroad for an elective period or a surgeon just arriving 2 
tropical hospital overseas, and once the probiems peculize 
the area are identified would serve as a basis for farther reae 
It will also be invaluable for students in medical schoot 
tropical countries. There are a few minor points where s 
might not agree with the author, but these are relatively x 
important. The book as a whole is a most valuable additicx 
the library of any surgeon planning to work in Africa or f 
and many other tropical countries, and the reviewer only wi 
that it had been written when he first went abroad in 19 oe 

F. L Tev 



















The Pharmacological Basis of Therapeutics ! 
Edited Louis S. Goodman and Alfred Gilman. Fifth edi o 
250 x 185 mm. Pp. 1704-- xci, with 90 illussrations. £ 
London: Bailliére Tindall. £18 cased. 


To the credit of the editors, contributors and publishers ies 
fifth edition of this famous book has been brought thoro 
up to date. For example, Chapter 29 gives a Tull accourt 
H,-receptor antagonists, first described in 1972, with referer 
to papers published as recently as 1 975. This is not an iso 
instance; a random check indicates that about ene-third 
the references are to papers published within the past 5 year 
A consistent bias exists throughout the work. Pharmaco 
is discussed in depth only when relevant to current therap 
practice. Thus, the section on pharmacokineties is short asd. 
avoids mathematical technicalities, but important practi! 
details are always given for each drug. M 
The subject matter is set out in sections, for example, the osie 
on the central nervous system has chapters devoted to b 
with different effects such as general anaesthetics, hypne 
and anticonvulsants. Where possible, there is a logical apprese 
to therapy. Thus, chapters on diuretics, antidiuretic horrens. 
and other substances affecting renal tubular function are: 
preceded by a lucid section describing the working of te. 
kidney. Where a logical approach is not possibie, informatisn | 
for each important drug is concisely presented under the 
headings of history, chemistry, pharmacology. fate in the b 
toxic reactions, drug interactions and therapeutic use. 
Although its 43 contributors all work in North America tue 
book is international in outlook, and so several @-blocker: & Ee 
discussed when only propranolol is available locally. : 
As a comprehensive well-written work of reference H R 
£18, to be highly recommended. 














































Reviews and notices of books 


Instructional Course Lectures. Volume XXIV, 1975 
The American Academy of Orthopaedic Surgeons. 280 x. 215 mm. 
Pp. 328, with 669 illustrations, 1976. London: Kimpton. £14. 


THis book lives up to its preface in that it presents a wide- 
rarging and seemingly random selection of topics. The 
content, however, is extremely interesting and many of the 
‘lectures’ are but poorly covered in standard textbooks. 

Because of the immense detail in some quite narrow fields, 
it is difficult to criticize individual chapters. Some, such as the 
chapters on stroke patients, cover a wide if rather neglected 
topic, while others, such as the chapter on peroneal spastic 
flatfoot, cover a much narrower field in some detail. 

The book makes excellent reading for all grades of ortho- 
paedic surgeons. For the juniors, all the chapters have a great 
deal to offer, while for more senior surgeons who may have 
weil-formed ideas of their own on some of the topics, there is 
the opportunity to contrast their own views with others, as well 
as to learn a considerable amount about more general and 
perhaps less popular subjects to which they may not have given 
adequate attention in the past. 

This book is an essential for the library in any institution 
where orthopaedics ts taught at postgraduate level. It probably 
will not be bought by individual students as the cost and rather 
specialized topics make it something of a luxury item. 

DAVID F. PATON 


Atlas of Surgical Operations 

Robert M. Zollinger and Robert M. Zollinger jun. Fourth 
edition. 355 x 260 mm. Pp. 932, with i84 illustrations. 1975. 
London: Bailliére Tindall. £27. 


THE fourth edition of this well-known work returns to a single 
volume which contains most of the two volumes of the third 
edition suitably amended and brought up to date. The book is 
written primarily for the young American general surgeon 
doing his residency programme. It therefore contains details of 
most of the commonly performed abdominal surgical pro- 
cecures, but very few of even the most common specialized 
operations. Urology is omitted, so that operations such as 
nephrectomy and prostatectomy, which are commonly 
performed by general surgeons here, are not mentioned. 
Neurosurgery is excluded, and even emergency post-traumatic 
craniotomy is not mentioned. Thoracotomy is described but 
no intrathoracic operations are given. On the other hand, there 
is & large section on gynaecological procedures. 

The general layout of the book is excellent. There is a short 
description of each operation and its indications on the left 
hand page and excellent drawings of the various steps of the 
operation on the right hand page. 

The book will be of use to surgical trainees, and of some 
limited value to the established surgeon who is called upon to 
do an operation which he performs only rarely. The work is 
essentially a reference book and at £27 it is unlikely that it will 
be bought by many individual surgeons. However, it should be 
in the possession of every surgical library. 


A. B. BIRT 


Control of Hospital Infection. A Practical Handbook 

Edited E. J. L. Lowbury, G. A. d. Ayliffe, A. M. Geddes and 
J. D. Williams. 225 x 155 mm. Pp. 306+ xi. 1973. London: 
Chapman & Hall. £8:50. 


A1 last, a complete and reliable guide to the control of hospital 
infection. The emphasis is on practical control, and this is 
where many earlier publications have fallen short. Like 
reluctant virgins confronted with naked truths these shyly 
theorize, approach the problem tangentially and finally baulk 
at a firm choice of action, but the history of control of cross- 
infection reads like a detective story and its micro-criminals are 
never caught without resolute and positive action. An apt 
quote from that ace of detectives, the incomparable Sherlock 
Hoimes, explains the nature of the dilemma: ‘It is a capital 
mistake to theorize before one has data.’ Perhaps this is why 
Control of Hospital Infection by Lowbury et al. succeeds where 
others have faltered, and consequently whv it should be 
required reading in every hospital claiming, or clamouring for, 
a control of infection programme. 
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In this excellent handbook we have the distillation of the 
experience of at least 20 experts in the field. The available data 
have been collected, catalysed and leavened into a firmly 
realistic and practical recipe for control by four principals, each 
of whom has justifiably earned international renown for his 
research on vital aspects of the subject. The value of their 
particular contribution lies less in any academic approach than 
in their immense practical experience. It is this that they draw 
upon to formulate effective and thoroughly up-to-date control, 
casting aside old rituals, correcting techniques and systematiz- 
ing administration so as to provide hospital authorities every- 
where with a complete set of workable solutions to problems 
that will continue to plague them. Readers will note in par- 
ticular the expert classification of isolation for patients and the 
clearly defined unequivocal directions set against individual 
diseases. Perhaps the most striking aspect of this publication is 
that despite the multifarious complexities of the problems 
dealt with, it defies serious sustained criticism. The acid test of 
the value of this type of handbook usually lies in a close 
examination of the information and directives put forward 
under specialized headings such as sterilization, disinfection 
and cleaning. It is here in particular that the informed critic 
will find his arrows and darts flightless and his knives with no 
edge. 'Best treatments' are clearly outlined along with suitable 
alternatives, not only for day-to-day requirements such as care 
of the operator's hands, but also for such complexities as the 
disinfection of ventilators and dialysis machinery. All aspects 
of asepsis and hygiene are covered, whether in the Operating 
theatre or in the hospital laundry. There is the customary 
statement on the importance of domestic staff to control of 
hospital infection, but in this instance it is properly emphasized 
by a clear definition of their duties and responsibilities. This 
is supplemented with the provision of specific directives to 
domestic superintendents on how best to organize and supervise 
this most indispensable of contributions to any control of 
infection programme-—good housekeeping. 

If a note of criticism is justified it must relate to the chapter 
on the use of antibiotics and chemotherapeutic agents. This is 
the only part of the book which might be said to be restricted 
to the prescribing doctor. Therefore from the viewpoint of 
other readers it is unnecessarily long and, particularly in 
relation to sensitivity tables, irrelevant. As an aid to therapeutic 
practice it will not compete with the more complete manuals 
dealing solely with this subject and for which there is no 
substitute for the doctor seeking skill in antibiotic usage. 

The authors promise a revision of this neat handbook. When 
the time comes to implement this promise it is to be hoped that 
such revision will not produce a bulky expansion, for the real 
value of this publication lies in its concise readability for all 
grades of hospital staff. 

H. G. SMYLIE 


Procedures in Vascular Surgery 

Chilton Crane and Richard Warren. Second edition. 280 x 
215 mm. Pp. 206. Illustrated. 1976. Boston: Little Brown. No 
price given. 


DURING the fifteen years since the first edition of this descrip- 
tive atlas appeared the speciality of vascular surgery has 
established itself as one of the busiest and least esoteric parts 
of the practice of large general hospitals everywhere. The great 
advances of the 1960 era are mostly accepted and common- 
place, and have been put into their true perspective in the 
practice of the seventies. Crane and Warren maintain the fine 
tradition of critical excellence for which the surgical depart- 
ments of the Harvard school have been famous since Cushing 
and before. With a true sense of the immediate, and like a 
great general away from the military academy, the text plunges 
almost at once into the crucial manceavre of the arrest and 
control of a leaking abdominal aneurysm, in fine clear prose 
that makes the occasion come to life. The rest of the text is set 
in this strong key. Principles are laid down that establish a sure 
foundation for good practice and a fertile field for the many 
developments that the second edition of this book both includes 
and promises for the future. The diagrams are clear and really 
helpful. There are no references, and none is needed. 

H. H. G. EASTCOTT 





The Biology of Cancer. A New Approach 
P. R. J. Burch. 230x 160 mm. Pp. 452. Ilustrated. 1976. 
Lancaster: MTP. £11-50. 


Kunn (1970) has made us familiar with the idea that occasion- 
ally an advance in understanding comes from a new look, a 
reversal of or a radical shift in the tenets of estabiished or 
‘normal’ science. Newtonian gravitational theory, Einsteinian 
relativity theory and the Crick-Watson ‘breakthrough’ to the 
double helix are all examples of what Koestler called ‘sleep 
walking’ followed by a sudden switch of view and a new 
concept. The trouble about Kuhn's work is that it has made us 
self-conscious. On the one hand, those who have long been 
concerned with a field may come to feel on inadequate grounds 
that they have gained a particular insight which qualifies them 
to claim a revolution; on the other hand, lesser mortals charged 
with criticism or analysis are afraid to be adverse lest they 
condemn something the future will show to be revolutionary. 

These things pass through my mind as I plough my way 
across the broad fields of Professor Burch’s magnum opus. 
Here, in great and often overwhelming detail, is a new and 
revolutionary look at cancer. Though modest to a certain 
degree, Burch clearly thinks that he has achieved a Kuhnian 
switch; I for my part doubt this, but am fearful that my doubts 
will be held against me when in the future Burch’s reasoning 
proves, against the run of my feelings, to be sound. 

Burch's book is like much of Marx's writing—there is such 
a wealth of evidence and dialectic (in the best sense of that 
word) that one can almost draw any conclusions one wishes. 
As with Marx, there is a century of work ahead just to disprove 
the numerous hypotheses he erects. Very briefly, and i am sure 
the author will say inaccurately, he postulates central control of 
growth (through the ‘immune’ system), and that the initiation 
of malignancy is a defect of control which has its origin 
in a mutation by DNA ‘strand switch’ within this central 
mechanism. Malignancy develops because of the inability of 
normal negative feedback to recognize and deal with a group of 
wild peripheral cells which are ‘cognate’ of the stimulus 
provided by the aberrant central messengers. One is pre- 
disposed to malignancy in its clinical form by a weakness in or 
absence of a surveillance system to suppress the forbidden 
clones so generated. From there it is an easy step to say that 
there is a genetic predisposition to cancer, based upon the 
insufficiency of protection and that malignancy expresses itself 
only in those with such genetic predisposition. Hence bronchial 
carcinoma is not caused by smoking cigarettes; it manifests 
itself in those who have a genetic predisposition both to 
smoking and poor immunological surveillance. The prevalence 
and incidence of cancer in various communities are then 
analysed to show that patterns of malignancy are compatible 
with the view that there is genetic determination and thereafter 
stochastic {random} emergence of the disease. 

Both the masses of data that Professor Burch brings together 
and his erudition are impressive. Yet at this point the shadow 
of another scientist-philosopher looms large. All Professor 
Burch's evidence marshalled here is confirmatory; indeed, he 
shows an occasional rather cavalier attitude towards exceptions 
and a casual approach to the approximations needed to make 
his argument persuasive. Karl Popper (1959) would count this 
an intrinsic weakness because in his view the strength of a 
theory is its ability to resist and explain departures and the 
fertility of a hypothesis is its power to suggest critical experi- 
ments which can confute it. Though Professor Burch rightly 
pleads in his final chapter for a theoretical medicine analogous 
to theoretical physics (and one might say theoretical astronomy), 
Popper does not figure in his bibliography, nor are there many 
links between his proposals and the biological experiments 
which would be required to test them. Instead, cencept is 
piled on concept and theory on theory until there exists a 
somewhat rickety superstructure analogous to what Chagarff 
(1974) in a moment of acidie called the "Tower of Babble’. 

The extent of the arguments in this book tends to drag the 
reviewer on. I shall limit myself to one other comment. The 
superstructure of ideas to which I have just referred has given 
rise to inappropriate publicity on cancer of the lung. Professor 
Burch, in championing the cause of predisposition, implicitly 
negates free will and says in effect that if you are going to get 
lung cancer, smoking is something you do as well. Apart from 
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the fact that this appears a bit odd on the face of it, «x 
may conclude also that we move in predestined grooves 
genetically determined tram rather than a bus. Therefore: 
conscious decision to stop smoking is well-nigh futile. Maras 
predestination again, unpalatable to most of us and cerizi 
an argument to laissez-faire approach in terms of public h 
reform. 

This is not to say (and here I am, as I indicated, hedging : 
bets) that Professor Burch has not done us a great service ir <1 - 
least three ways. First, and least, his collection of informata - 
will provide a magnificent archive. Secondly, and mes 
important, he has pleaded with us to take a different look a: 
phenomenon that we call cancer and which is the ce 
motive of much of the surgical life. Maybe we are wrong 
continue to chip away at cancer cells as if they were infect: 
organisms or a dry rot which can be relieved by radical exci: 
in but a few years surgical treatment of malignancy will bs 
dead as the dodo. It is always refreshing to be en i 
one's own professional obsolescence. Finally, and here he 
the greatest part of my support, his appeal for theore 
analysis should not fall on the deaf ears of a wholly pragn 
profession. We do need theories; surgeons tend to be repelie 
by them, but as surgical science increasingly infiltrates praet 
a theoretician such as Professor Burch at our elbow may heir 
direct our critical knives. It would be a great pity if his- 
thusiasm, undoubted grasp and leaps of potential insight w 
to be dismissed because of the frequent looseness and com 
plexity of his reasoning. Let us only hope there are exges- . 
mental biologists-——some of whom are doubtless surgeon: ie 
who will design critical experiments to test the Burchian vire 
Until then, his theme might be: 

‘I have spread my dreams under your feet; 
Tread softly, because you tread on my dreams’. 
H. A. F, DUIST 
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Plastic Surgery Continuing Education Review E 
Donald M. Greer jun. 215 x. 140 mm. Pp. 155. 1975. New Yos 
Medical Examination. $10. 


Tuis is one of a series of books whose purpose is to provide 
refresher course by means of a series of questions to whicb : 
given the answers and, in each case, an up-to-date referens - 
In all, there are over 400 questions covering the various aspe 
of plastic and reconstructive surgery and including test- 
physiological and pathological problems and with a section om - 
anaesthesia. i 

On the whole the questions are well chosen and interesse: | 
The references are mostly to the American and British literats: 
and altogether the book gives quite a good summary of mary-«! 
the day-to -day problems in plastic surgery. 






















LF 





Hand Surgery 
J. Edward Flynn et al. Second edition. 255 x 175 mm. Pp. Fie 
xvii. Illustrated. 1975, Baltimore: Williams & Wilkins. 348. 


In the second edition of Hand Surgery all the sections have hem - 
revised and brought up to date. In the first edition there we 
58 contributors from both sides of the Atlantic, while in : 
present edition there are 59, 21 of whom are new contribua 

In the reviewer's opinion, the second edition is a vw 
improvement on the first, both in content and style. It i: : 
excellent work of reference and well merits a place in 
library of plastic and orthopaedic surgeons whose partici 
interest is the hand. 
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Book notices 





[The Editorial Committee acknowledge with thanks the receipt of the following volumes. A selection will be made from these for 
review, precedence being given to new books and to those having the greatest interest to our readers.] 


Actualités chirurgicales. 75e Congrés francais de Chirurgie 
Edited Claude Olivier. 240 x 160 mm. Pp. 1192, with 92 illus- 
trations. 1974, Paris: Masson. 360F. 


An Economic Analysis of the Cooperative Medical Services in 
the People's Republic of China 

Teh-wei Hu and Fogarty International Center. 230 x 150 mm. 
Pp. 41. 1975. Bethesda, Md: DHEW. No price given. 


The Arterial Wall in Atherogenesis 

Edited C. Cavallero. 240 x 170 mm. Pp. 1924- xii. Ilustrated. 
1975. Padua: Piccin. No price given. 
Die  Cerebrovasculaire Insuffizienz infolge Extracranieller 
Arterienveranderungen 

Joachim Neugebauer, Joachim Glass and Jochen Quandt. 
215 x 145 mm. Pp. 173, with 55 illustrations. 1975. Berlin: 
Volk und Gesundheit. 35M. 


Physician’s Handbook 
Marcus Krupp et al. Eighteenth edition. 175 x 105 mm. Pp. 754, 
Illustrated, 1976. Los Altos, Calif.: Lange. No price given. 


Surgery of the Intestines 
$. Drobni. 240 x: 175 mm. Pp. 502, with 162 illustrations. 1976. 
Budapest: Akademiai Kiado. No price given. 


Grundlagen der Ersten Hilfe 
W. Wehner and M. Schadlich. 190 x 125 mm. Pp. 266, with 143 
illustrations. 1975. Berlin: Volk und Gesundheit. 14.50M. 


Current Medical Diagnosis and Treatment 1976 
Marcus A. Krupp and Milton J. Chatton et al. 260 x 185 mm. 
Pp. 1062. 1976. Los Altos, Calif.: Lange. $14. 


Transactions of the Third International Orthodontic Congress 
Edited J. T. Cook. 245 x 180 mm. Pp. 594. Illustrated. 1975. 
London: Granada. £16. 


Mechanisms of Contraction of the Normal and Failing Heart 
Eugene Braunwald, Edmund H. Sonnenblick and John Ross. 
Second edition. 230 x 160 mm. Pp. 417-+-ix. Hlustrated. 1976. 
Boston: Little Brown. No price given. 
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Skin Flaps 

Edited William C. Grabb and M. Bert Myers. 250 x 190 mm. 
Pp. 548 -i- xxii. Hlustrated. 1975. Boston: Little Brown. No price 
given. 


Textbook of Orthopaedic Nursing 

Robert Roaf and Leonard J. Hodkinson. Second edition. 
235 x 160 mm. Pp. 614. Illustrated. 1975. Oxford: Blackwell. 
£6-50, 


Manual of Medical Care of the Surgical Patient 
Edited Solomon Papper et al. 215 x 140 mm. Pp. 347. 1975. 
Boston: Little Brown. No price given. ! 


Handbook of Kidney Nomenclature and Nosology 

International. Committee for Nomenclature and Nosolagy of 
Renal Disease. 230% 155 mm. Pp. 381. Illustrated. 1975. 
Boston: Little Brown. No price given. 


Clinical Evaluation of the Critically Injured 
E. Truman Mays. 230x 155 mm. Pp. 458. Illustrated. 1975. 
Springfield, HL: Thomas. $29.50. 


Proceedings of the Tenth Singapore-Malaysia Congress of 
Medicine, 21-24 August 1975, Volume 10 

Edited Raj Mohan Nambiar, 250x 180 mm. Pp. 496+ xiv. 
Illustrated, 1975. Singapore: Academy of Medicine. No price 
given. 


Chirurgie der Gegenwart. Sections from Volume 6 
Edited R. Zenker, F. Deucher and W. Schink. 260 x 180 mm. 


Pp. 14, 27, 25, 17, 16, 11 and 10. Illustrated. 1976. Munich: 


Urban & Schwarzenberg. No price given. 


The Double Contrast Examination of the Colon. Experiences 
with the Welin Modification 

Solve Qelin and Grethe Welin. 270 x 190 mm. Pp. 112, with 141 
illustrations. 1976. Stuttgart: Thieme. No price given. 


The Renal Uptake of Radioactive Mercury ('"HgCl,) 
Edited C. Raynaud. 235% 155 mm. Pp. 221--xxi, with 102 
illustrations. 1975. Springfield, Hl.: Thomas. $22.75. 








Fybranta in diverticular diseas 


In a recent clinical trial published in the British 
Medica! Journal* a comparison was made between 
three forms of treatment for patients with sympto- 
matic diverticular disease. The authors concluded 
from this study that Fybranta Tablets are more 
effective than a high-residue diet or a bulking agent. 


Fybranta did not merely improve the symptoms, the 
paper states that Fybranta also normalized the 
pathophysiological changes which diverticular 
disease brings about. 





60% of the patients were entirely symptom free after 
only one month onthe Fybranta regime. In adaitios, 
in all patients stool weight increased s:gnificam 


transit time was reduced by nearly a half and intr: 
colonic pressure wasreducedto within normal limit 








Fybranta tablets are easily carried when the patie 
cannot eat at home. Chewed with a drink, they sum 
ply a day's cereal fibre in ahighly acceptable forr 
Each tablet contains: Bran 2g. Calcium phospha: 
BPC 100mg. * Brit medi (1976) 1, 989 
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Fvbranta 


Convenient, chewable, prescribable bran tablets 


Full prescribing information on request from: Norgine Limited, 59-62 High Holborn, London WC1V 6EE 
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nto the theatre 
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with one hand tied behind your back? 
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You wouldn't. Nor would you undertake cardiac surgery without adequate monitoring cf cerebral 
ictivity. 

The value ofthe Devices Cerebral Function Monitor in cardiacsurgery has been well documented — 
or example as a means of detecting acute changes in cortical activity during open-heart surgery, or of 
redicting the neurological outcome in patients undergoing cardiopulmonary by-pass. 

Used with conventional EEG recordings the CFM is a valuable instrument for the c inician in 
letermining the degree of anoxic brain damage. 

The CFM uses a compressed and filtered signal from a pair of parietal electrodes to provide an 
iccurate and reliable record of cerebral activity. A second trace records electrode impecance and 
ndicates whether the cerebral trace is unreliable due to artefact 


Portable, easy to use and interpret, and economic to run, the CFM occupies very little space in the 
)perating theatre or in intensive care. Exp erience that shows 


Zz 


For full specification details ene 
examples of CFM waveforms :u: 
write or telephone. 


Devices Limited, Instrument Divwisior 
Hyde Way, Welwyn Garden City, Hertforcsie. AL? 3AF 
Telephone: Welwyn Garden 38511, 














If you think danger and unpleasant surprises are out of place in the theatre, these 
new electrosurgical units should interest you. Apart from being solid state, they 
incorporate several features (some unique) to provide a reliability, safety and 
precision that is unique. For safety's sake, let us send you details. Eschmann Bros & 
Walsh Ltd, Peter road, Lancing, West Sussex, England, BN15 8TJ. Tel: 09063 62291 
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advancing the cause of good health 










"THISISTHE — i 
DULLEST THEATRE - 
IN TOWN" 


"^I KNOW, LET'S LIVEN 
IT UP. HAVE YOU 
| HEARD THE ONE 
| ABOUTTHE 
NEUROSURGEON 
WHO..." 


TD 300 Lightweight and portable 
Electrosurgical Unit. 


OS 300 Electrosurgical Unit with 
suction pump and fibre light. 
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Professor Gunther Reiffenstuhl, Director, Frauenklinic, Salzburg, Austria, and Professor Werner 
Platzer, Director, Anatornischen Instituts der Universitat, Innsbruck, Austria. 

This two-volume reference work covers anatomy and operative technique in exceptional 
detail. Full colour illustrations complement each surgical procedure. 

£82.50net 600pp Two-volumeset 1976 Hardback ISBN O 7216 7543 3 


Roger E. Salisbury MD, and Basil A. Pruitt, MD. 

Descriptions and photographs of upper extremity burns are linked, wherever possible, to 
details of management in this comprehensive book. And in addition to analysing burn in- 
juries themselves, it also covers nursing care, anaesthetic management and occupational 
therapy. 

£825net f75pn Wustrated Hardback 1376. ISBN O 7216 7302 1 


Edward L. Applebaum, MD, FACS, and David L. Bruce, MD, both of the Northwestern University 
Medical School, Chicago, Illinois. 

A concise but complete illustrated manual on a very important surgical procedure — creating 
and establishing an adequate air passage in patients suffering from trauma or disease, Many 
emergency situations are covered, end also different techniques of intubation. 


£8.25net 97pp Hardback 1976 ISBNO 7216 I311 X 
Write now for your on-approval copy to Colin Dann, Publicity Manager, quoting 


reference WBS 37. Our Freepost address is Holt-Saunders Ltd., Freepost EABG 
x Eastbourne, East Sussex BN21 1BR. 


B. Saunders Compant 


1 St. Anne's Road Eastbourne BN21 3UN 
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New K-Flex 
post -operative ostomy bags. 





You probably already use odour- 
proof bags with karaya rings, to help 
ostomy patients over the difficult 
post-operative period. 

Now K-Flex offers a radical advance 
in post-operative care. 

A unique karaya seal which prevents 
leaks, and resists breakdown. 

The flexible K-Flex seal fits snugly 
yet gently around the stoma, 
preventing leakage and the consequent 
extra work this entails. 

Drainable K-Flex bags can usually 
be worn for 4 to 5 days before 
changing- sometimes even longer. 


K-FLEX 


Technical superiority - 
* protects patient morale 
$ * avoids nursing problems 
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on this team, 
SO can you 


Quality and reliability are considered vital in our attitude 
to instrument manufacture. Our Quality Control Team 
ensure that you receive only the best. 

Traditional Thackray high quality, at a competitive price, with 
immediate delivery on Key Range General Instruments. 


For further information please contact:- 
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4 times a day will prevent relapses in the majority 


^*"The patients who tected: 
dummy tabletshad more than four | 
times the relapse rate of those. x 
receiving sulphasalazine", : 
(Salazopyrin). 


Salazopyrin is a registered trade mark. 


Further information on request from:- 
Pharmacia (Great Britain) Ltd. à 
Paramount House, 


75 Uxbridge Road, 
London Ws 555, 
Telephone: 01-579 0102 iy 
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with iiri | i should be juil. 
indefinitely unless contraindicated by side effects: 


1 . The results of the above controlled. trial carried 
out at the Nuffield Department of Clinical 
> | “Medicine, Radcliffe Infirmary, Oxford are all the ` 
| more welcome as earlier trials of cortisone’ and 
| prednisone’ at standard dosages have shown them 
cj to be: ineffective. in reducing the Rümber of 
"| recurrences of ulcerative colitis. ^ — 
“Fortunately, Sulphasalazine tablets, o. 5 grams 


51 


of patients. with colitis, and only a few: patients 


Cannot. tolerate this relatively. small dose, which 
can be continued indefinitely since we do not know 


when, if ever, it can be safely stopped". 
‘Salazopyrin (sulphasalazine) is. available as the 


plain o.5g. tablet, o.5g. EN-tab and as an o.sg. 
suppository. Literature and detailed information 


eee are available on request. 


Both groups of patients had been 
satisfactorily maintained for 1-5 years 
on Salazopyrin prior to the study, in. 
which they took Salazopyrin or 
placebo for 6 months. 


1, Gut (1973) 24 923-926 

2. Brit. med. J. (19859) 1 387 - 394 

3. Lancet (1565) : 188 — 189 

4. General FEFaCHUOHER (1974) April? pii 
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evidence for 
in ı the treatn 
p pancreatitis 


Prospective double-blind trial in 105 patients over a 
Course five year period shows Trasylol to signifi cantly reduce 
of nes mortality and morbidity in acute pancreatitis 


Mild | 30 patients 
| (56:675) 


22 p ponents 


moderate 


severe 


rasylol group (53) ‘ Trasylol must therefore be regarded asa 
placebo group (62) Grug which is beneficial in the treatment of acute 
pancreatitis.” 
1 Trapnell, J.E. et al. (1974) British Journal ¢ 


Further information : 
boi: Pharmaceutic ion 
® Registered Trade “Mark of Bayer Germany Haywards Heath, West LBUSSNx RH18 1 TP 
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Original papers 


Vascular reconstruction in Buerger's disease 


Surgical treatment of kinked internal carotid arteries 
Structural deterioration in Celestin tubes 
A practical reappraisal of the anatomy of the extrahepatic 


bile ducts and arteries 


Gallstone pancreatitis with normal biliary radiology 


The immunogenicity of starch glove powder and talc 


Allergic starch peritonitis in the guinea-pig 

A comparison of polyglycolic acid and catgut sutures in rat 
colonic anastomoses 

The burst abdominal wound: a mechanical approach 

Tension pneumoperitoneum: a report of 4 cases 


Fibrinolytic activator in the endothelium of the veins of 
the lower limb 


Shearing operation for incompetent perforating veins 
Bilharzial granuloma of the gastro-intestinal tract 
Bilharziasis and prolapse of the rectum 


The embryology and surgical management of gastroschisis 


Reviews and notices of books 


© John Wright & Sons Ltd and the respective contributors named above, 1976. 








Shigehiko Shionoya, Ichiro | 


Ban, 


Yukifumi Nakata, Junichi Matsubara, 





DLANA ANNASA SONEA A a s arara aA M BAR ER ERE par im man a aar A ANA a A EA 





Masafumi Hirai, Hiroshi Miyazaki anc 


Seiichi Kawai 


J. Vollmar, A. S. Nadjafi anc 
C. G. Stalker 


I. Mackenzie, A. S. Whyte and 
H. 1. Tankel 


E. A. Benson and R. E. Page 


Sir Rodney Smith, Russell oe 
and P. B. Cotton 





J. B. F. Grant, J. D. Davies, 
J. V. Jones, H. J. Espiner and 
W. K. Eltringham 


J. B. F. Grant, J. D. Davies and 
J. V. Jones 


Clair Munday and F. P. McGinn 


T. P. N. Jenkins 
N. V. Addison and A. C. Brovghton 


A. N. Nicolaides, C. T. Clark. 
R. D. Thomas and J. D. Lews 


J. M. Edwards 
S. H. Elmasri and P. B. Boulos 
Mahmoud Helmy Abul-Khaiy 


D. F. M. Thomas and J. D. Atwell 


All rights reserved. No part of this publication may be reproduced, stored in a retrieval system or transmitted in any other form 
or by any means electronic, mechanical, photocopying, recording or otherwise without prior permission 
of the copyright owner, for which application should be made to John Wright & Sons Lid. 


g 



































Take Comfort... 





K-Flex drainable 


Comfort Size 2 


here's a brighter side to colostomy 


EM Stoma care may be straight forward in hospital, particularly with an 
Ac. advanced post-operative bag like new Coloplast K-Flex, with the 
bs post-operative bag lik 
A unique resilient seal. But how will a new colostomy patient cope 
E oy >. when he goes home? 
i 25, 2, | The Coloplast Comfort range of colostomy bags can brighten 
an i Cy, ET patients’ lives. They are technically superior, with a newly developed 
PE M aiy adhesive which minimises skin problems and bag leakage. 
te, S. d "r wt As ` . we g 
N O Ss, s a Wearing a colostomy bag can be unpleasant, especially for the 
= A ty A E i recently operated patient. Odourproof Comfort bags help protect 
cn Yo, UA DNE patients’ feelings - they are opaque and attractively decorated. 
n Mx ff ^ Š e ; i "RT AE. : 
4 dy, Gp Ta, To, dis Comfort bags help overcome the psychological burden of 
Pe E. Figs ars B | i T" y ud 
es on 7 DCN Go colostomy, and encourage patients to resume a normal active life 
"s. TES ES Au E» UR x: vi " RES 
P EN Qu. MA >, A. without embarrassment or restriction, 
K es e M. A, 7 
(v ^ 7". o KFLEX to COMFORT 
i hs K oO Ta 4 
" : E P ua e A we 
z N, te f. d E^ 
- . N ‘a, ey " Zp 
Nh e Pa æ 
Si : ES uy " á “, . . 7 


oo Dn, | COLOPLAST 
"s .A—. The complete ostomy system 


iv Br. J. Surg. Vol, 63; November 1976 


Editorial Notices and Instructions to Authors 


Original Articles should be sent to the Editorial 
Secretary, British Journal of Surgery, c/o John Wright 
& Sons Ltd, Bristol BS8 1EX. Acceptance is on the 
understanding that contributions are to this journal 
only, and that articles and their illustrations become 
the property of the Journal unless rights are reserved 
before publication. Original illustrations must be 
securely packed and protected. 


Business Communications should be sentto John Wright 
& Sons Ltd, British Journal of Surgery, Bristol BS8 IE X. 
Remittances should be made payable to The British 
Journal of Surgery. 


Binding: Handsome Cloth Cases may be obtained 
for binding Vol. 62. Case, £3-00 post free; case and 
binding, £10-00 post free. Cases are also available for 
some of the earlier volumes. Applications should be 
made to the Publishers, who will also undertake the 
binding if desired. 


Advertisements: All communications should be 
addressed to Hexagon Publishing Co. Ltd, 10 Spencer 
Street, St Albans, Herts AL3 5EG (telephone St 
Albans 60641). 


Manuscripts 

Two good quality plain paper photocopies of all 
written and tabular material should be submitted and 
the original retained by the author; such manuscripts 
will not be returned whether accepted or rejected. 
Double spacing should be used throughout, except 
for quotations. Each article should be accompanied 
by a summary, suitable for publication. 


Hiustrations and tables 

Illustrations should also be submitted in duplicate 
clearly marked on the back to show number, orienta- 
tion and author. Legends should be typed on a 
separate sheet. For halftones, unmounted glossy 
photographs or positive prints (not X-ray negatives 
or slides) are required. Colour prints should be 
accompanied by the original transparencies and a 
contribution to the cost of reproduction is always 
necessary. Drawings must be ready for reproduction; 
a leaflet giving details of the preparation artwork is 
available from the publishers and must be consulted. 
Tables should be typed on separate sheets and should 
have a Roman identifying number plus a short 
descriptive heading. Al illustrations and tables must 
be referred to in the text. 


Presentation of statistics 
Authors are reminded that: 

a. The methods section of a paper should cen- 
tain a mention of any statistical technique used. 1f 
the method is new or unfamiliar either a refesesce 
should be given or a description included as a bre 
appendix. 

b. If alternative techniques could have been appfed 
to the data, a short justification of the method is sten 
appropriate. | 

c. In clinical trials the confidence or tolerance emits. 
of the results should be quoted, particularly when 
formal statistical significance at the 5 per cent leve is 
only just reached. | 

d. Abbreviations for statistical terms should fol ow 
those used in Documenta Geigy Scientize Tables, 
edition, 1970. 
















SI units 

It is Journal policy to use SI units except for measure- 
ment of blood pressure, where mm Hg is prefered. 
Authors should consult: Baron D. N., Broughion 
P. M. G., Cohen M., Lansley T. S., Lewis S. M. 
Shinton N. K. (1974) The use of SI units in repcréng 
results obtained in hospital laboratories. J. Cim 
Pathol. 27, 590—597. Reprints are available from ihe 
British Medical Association, London. 










References 

The citation of references should follow that cf the 
Reference Citation Recommendations issued by 
the Medical Section of the Library Associats 
Copies of these recommendations car be obtained 
from the Secretary, Medical Section, The Liorary 
Association, 7 Ridgmount Street, London WOIE 
7AE. 

The name of the author and the date of publication 
are given in the text; the list of works cited is puc at 
the end of the article, arranged in alphabetical onder 
of authors’ names. When references tc two or more 
works by the same author occur, they are arramgen 
chronologically. More than two authors may be 
indicated in the text citation by the words 'e: al.’, 
following the name of the principal author; on the 
rare occasions when this may lead to confusion. the 
text citation should name as many of the collabora: ng 
authors as are necessary to identify the work crec 
When several works published by the same aut: 
in the same year are cited, they should be distingui 
by the letters a, b, c, etc., placed immediately after? 
date. 


























he 


In the list of works cited each reference to a journal 
article should give, in order: the names and initials of 
all authors, the year of publication (in parentheses), 
the title of the paper, the abbreviated name of the 
Journal (as used by Index Medicus since 1971; if no 
abbreviation give full title), the volume number 
(arabic numerals underlined) and the numbers of 
first and last pages of the article. A reference to a 
book should give, in order: the names and initials of 
all authors, compilers or editors, date of publication 
(in parentheses), the title of the book, the edition 
number (if other than first), the place of publication, 
the publisher’s name and, where appropriate, the 
number(s) of the page(s) referred to. A reference to a 
contribution to a book should give, in order: the 
names and initials of all authors of the contribution, 
the date of publication (in parentheses) and the title 
of the contribution; then, after the word ‘Inv’, there 
should follow: name(s) and initial(s) of the author(s) 
etc. of the book, the title of the book, the edition 
number (if other than first), the place of publication, 
the publisher’s name and the numbers of the first and 
last pages of the contribution, 

Titles of papers and books should be given in the 
original language, with titles in Cyrillic and Greek 
alphabets transliterated. 

Only in papers in which many and frequent references 
have to be made should the items be numbered; the 
numbers may then be inserted in the text without 
interrupting it with a list of names and dates. 


Examples 

References to periodicals 

BURKE D. C. (1961) The purification of interferon. 
Biochem. J. 78, 536-563. 

CRICK F. H, C. and WATSON J. D. (1956) Structure of 
small viruses. Nature (Lond.) 177, 473-476. 


In an anonymous paper where the name of the journal 

is used for quotation it is not repeated: 

BRITISH MEDICAL JOURNAL (1969) Psychogenic 
dyspnoea. 4, 382. 


For journals without volume numbers the page 

numbers are indicated by pp. 

ISLIP P. J. and WHITE A. C. (1964) Some reactions of 
2-(3-oxindolyd) ethylamines. J. Chem. Soc. 
pp. 1201-1204. 


vi 


References to non-periodical literature 

Books 

PAZZINI B. (1941) La Medicina Primitiva. Milano, 
Arte e Storia. 

SAXTON H. M. and STRICKLAND B. (ed.) (1972) Practical 
Procedures in Diagnostic Radiology, 2nd ed. 
London, Lewis. 


Contributions to books 

PORTERFIELD J. S. (1963) Interference and interferon. 
In: HARRIS R. J. (ed.), Techniques in Experimental 
Virology. London, Academic Press, pp. 305-326. 


Contributions to symposia 

GRAY J. A. B. (1962) Coding in systems of primary 
receptor neurons. In: BLAMENT J. w. L. (ed.), Bio- 
logical Receptor Mechanism, S ymposia of the 
Society for Experimental Biology, No. 16. 
Cambridge, Cambridge University Press, pp. 
345—354. 


Congress Proceedings 

CORNFORTH J. W., CORNFORTH R. H. and MATHEW K. K. 
(1959) A new stereo-selective synthesis of olefins 
and its application to the synthesis of all-trans- 
squalene. In: MosETTIG E. (ed.), Biochemistry of 
Steroids. Proceedings of the Fourth International 
Congress of Biochemistry, Vienna, 1-6 September 
1958, vol. 4, pp. 59.60, 

LOFTS B. (1965) Seasonal lipid changes and their 
possible significance in the testis of Anura. In: 
Proceedings of the Second International Congress 
of Endocrinology, London, 17-22 August 1964. 
Amsterdam, Excerpta Medica, pp. 100-105. 
(Excerpta Med. Int. Congr. Ser. 83.) 


Series details should be included when they assist in 

identification of the reference, as in the example 

preceding, or that following. 

SAINSBURY P. (1955) Suicide in London. London, 
Chapman & Hall. (Maudsley Monograph No. 1.) 


Reprints 

A form for ordering reprints together with a price list 
is sent to the author with the proofs. Reprints should 
be ordered when the proofs are returned. Single 
reprints of an article must be obtained from the 
author, not the publisher. 


Arnar-Stone A 
are pleased to announce 
the availability in Britain of 


Intropin dopamine HC) 


A significant advance In 
the management of shock. 


ae 
D um 
ev i 
P 
€ 








- represents a very real 
advance in the drug . 
therapy of shock. — 


Cardiac outputis increased 
without excessive myocardial oxygen consumption, substantial we 
essel- s. Thus blood is actually 


"a 
wrest wns Godo PRA 


INTROPI 





(DOPAMINE HCI) 

200 mg. (40mg. per 

equiv. to 33.0 mg. 
NM "A 3. €x S 


increase in tachyarrythmias or increasec total peripheral 
"esistance. Vasodilation takes place in the renal and mesenteric v 
"routed" to where itis needed most. And jrine output is increased. This is in contrast to most 
ether sympathomimetic amines, which usually cause little or no increase. INTROPIN is indicatec in 


the correction of hemodynamic imbalances in circulatory decompensation states (ircludinc shock) 
associated with myocardial infarction, trauma, endotoxic septicaemia, open heart surgery, renal failure 
and chronic cardiac decompensation as in congestive failure. 


Now cardiac output, renal blood flow, and vital 
organ perfusion vat — 
ae without the high ris 
Data sheet and full product information on INTROPIN à s 
(dopamine HCI) sigh on request. of undesirable side effects. 


INTROPIN is a registered trademark. 
ARNAR-STONE LABORATORIES 
Division American Hospital Supply (UK) Ltd., 


EREEPOST, DIDCOT, Oxon OX11 7BR. 








1600 reasons why you 
should choose Philip; 


Throughout the world today, more than 1600 A Now just have a look at some of the many 
satisfied customers are using Philips' system features which made them choose 
professional colour TV systems. -+ 








Mo | Philips. Then you can judge for yourself. 
Ranging from one or more live / 

cameras, or document cameras, and 
their accessories, to comprehensive 
telecineunits. 


e maximum flexibility, reliability and simplicity 
of operation; @multiple application capability; 
e compact, lightweight and rugged; 

emulti-standard (PAL, NTSC, 
x SECAM) professional cameras, 
medicine, industry, science and education. All of XD F; suitable for Plumbicon, Vidicon and 
them discerning professionals, for whom only the best Si-Vidicon tubes; @optimum 
will do. That in itself is an overwhelming testimonial AD colour rendition and true colour matching; 
to the superior quality of Philips colour TV systems. | e adaptable to existing systems. 





ase 


And the best possible 
reason for doing it now! 


Thanks to the tremendous success of our professional 


\ 





Please send me full information on the Philips Video 90 
colour TV equipment range. 








Name 
colour TV systems, we have now been able to reduce the Organisation 
price of the basic colour camera drastically . Couple Address 
this with the constant systems support and world-wide Country 





service facilities that Philips provide and you can see why 
you should choose Philips now. Contact your local 


| 
| 
| 
| 
| 
| Telephone ab ea 
Philips Organisation for further details or to arrangea | 
| 


— — — — — — —À — e —  — — 


For all U.K. enquiries, contact: 
: . 3 Pye Business Communications Ltd., Cromwell Road, 
demonstration. Or post the coupon for a full information Cambridge CBI3HE. 
package. Philips’ Industries, ELA - CCTV Dept., 
Eindhoven HBS -3, The Netherlands. 


Visit us at VIDEO 76, The Heathrow Hotel, London Airport. s ^ 


—— — —) án ilu. S, siis suR dien mh dii: e SE E, o d —_— — 


ES World leaders in colour TV PH ! LI DS 


vili Br. J. Surg. Vol. 63: November 1976 








It is good to remember that most people live their E 
lives untouched by any form of cancer. 
But as all too many are aware, cancer is something 
that casts its Shadow far beyond those it directly affects. 
That is why so many people think it right to help the 
urgent work of the Imperial Cancer Research Fund. 
From our discoveries in the past has 
come much of "— hope 
for sufferers. To 
go forward with  ,, 
our research 
for future 
alleviation, we 
ask your help in 
the present. 













IMPERIAL 
CANCER RESEARCH 





bent : 
Donations will be most gratefully received by the Appeals Secretary, | 
Room 164/7, PO. Box 123, Lincoln's inn Fields, London WC2A 3PX | 

4 


Br. J. Surg. Vol. 63: November 1976 ix 





If you think danger and unpleasant surprises are out of place in the theatre, these 
new electrosurgical units should interest you. Apart from being solid state, they 
incorporate several features (some unique) to provide a reliability, safety and 
precision that is unique. For safety's sake, let us send you details. Eschmann Bros & 
Walsh Ltd, Peter road, Lancing, West Sussex, England, BN15 8TJ. Tel: 09063 62291 


Pal 








advancing the cause of good health 









"WHAT DO WE, 
P SINCE WE'RE NO 
n o ỌNGER y 
: LA Ta! yt AS 
SHOCK-ABSORBERS ? NIA CA S 
l : 4 OS 300 Etectrosurgical Unit with 


suction pump and fibre fight. 


TD 300 Lightweight and portable 
Eiectrosurgica! Unit. 





x Br. J. Surg. Vol. 63: November 1976 


on this team, 
SO can you 


Quality and reliability are considered vital in our attitude 
to instrument manufacture. Our Quality Control Team 
ensure that you receive only the best. 

Traditional Thackray high quality, at a competitive price, with 
immediate delivery on Key Range General Instruments. 





For further information please contact:- 


den 


MÀ 





... how offers you 
a triple choice" of price 


conscious, quality surgical - 


instruments that is hard 
to match anywhere 


The Medical Supply Association Ltd 
Bourne Road Bexley Kent 


Telephone Crayford 529114 
Branches throughout the UK 


*Simal, Heljestrand and MSA brands 








Xy ee era n 





Br. J. Surg. Vol. 63: November 1976 








"AMA AN RRR AS 
"NS. A RI EN x 





go T YI f ok an AMY 
Ihe first di t t 
Skin care after ileostomy, colostomy or ileal conduit Because Stomahesive contains non-sensitising ingredients 
starts at the time of surgery itself. Stomahesive protects it can be used even on broken, excoriated skin. But why 


peristomal skin making the patient comfortable and wait for trouble? 
more confident about his future. 


Use Stomahesive- right from the start. 


Stomahesive, available in boxes of 5 10cm x 10cm squares 


Stomahesive is a Squibb registered trademark Full information available on request tol R Squibb and Sons Limited, Regal House, Twickenhan TW1 301 SQUIBE 


MM ——— — T M — — 





Anyone 
who's everused 
a scalpel knows 
the name of 
Swann Morton. 

The makers 
of the best 
surgical blades 
in the world. 

A name that 
guarantees the 
highest quality 
possible. 


Th b t Sterilized 

e es Carbon Steel 
Blades. 
Sterilized 
Stainless Steel 
Blades. 
Standard 
Carbon Steel 
Blades. Sterile 





Disposable SWANN MORTON LIMITED 

| CI u ers. OWLERTON GREEN 
Surgical SHEFFIELD S6 2BJ, ENGLAND. 
Handles. 


Br. J. Surg. Vol. 63: November 1976 





| THACKRAY 


CUN ("v In 
è 5 


442 


int 


a s " -—— 


Shiley ~ 
embolectomy | 
catheter | 


A sterile, single-use embolectomy catheter with integral stylet, 
supplied complete with syringe. "e 
It is loosely coiled in a moulded protective tray and enclosed in a. 
peel-wrap pack for convenient Storage and sterile transfer. | 
A.colout-code system provides quick identification of the 
catheter diameter. 
A fully descriptive leaflet is available on application. 
For further information please contact: 


—À 


ad. ry, " E we AA 4 Ld 

















pseudomonas ` = 
threatens... 


Pyopen — 


The skill of the surgical team, 

hours in the theatre, the most advanced 
techniques in the world. .. and infection 
can still throw the outcome into jeopardy. 


Systemic pseudomonas or proteus infections call for 
Pyopen. Only Pyopen offers you good activity against 
these Gram-negative organisms with the added advantage 
of penicillin safety. 


Intravenous Pyopen, at a dosage of 5g 4-6 hourly 
will rapidly control many of these dangerous 
infections. And Pyopen is also suitable for long-term 
therapy and for patients with lowered host deb nes 





a Pyopen infusion $3 


E] j 
— 


Adult Dosage 

5g LV. 4-6 hourly. 

In patients with renal impairment dosage may be 
reduced; monitoring is advisable in these cases to ensure 
adequate serum antibiotic levels. 

Contra-indication 

Penicillin hypersensitivity. 

Side-effects 

As with other injectable penicillins. In rare cases, skin and 
mucous membrane haemorrhages due to interference with 
normal clotting mechanisms have been reported. 


PYOPEN -vy infusion orinjection 


J Further information is available on request. 
o Pyopen* (carbenicillin sodium B.P.) is a British product originated by 


4a Beecham Research Laboratories, Brentford, England. *regd. 





BREO24 


Leen ET ean ONT oA ER TEETER STOR RMP TC Á——Ó——— PP EE NIS ERO RR RRO OCG Te 


a j 








“It is concluded that maintenance treatment of ulcerative colitis 
with sulphasalazine (salazopyrin) should be continued 
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Vascular reconstruction in Buerger's disease 


SHIGEHIKO SHIONOYA, ICHIRO BAN, YUKIFUMI NAKATA, 
JUNICHI MATSUBARA, MASAFUMI HIRAI, HIROSHI MIYAZAKI 


AND SEIICHI KAWAI* 


SUMMARY 

In 23 of 148 patients with Buerger's disease, it was 
possible to undertake 27 arterial reconstructive pro- 
cedures: bypass in 22 and thrombo-endarterectomy 
in 5. In a follow-up of 10 months to 8 years, the overall 
patency rate was 26 per cent. The long term patency 


rate of bypass grafting was good in obstruction of 


main vessels, but unsatisfactory with multiple occlu- 
sions. Bypass grafting was preferred to thrombo- 
endarterectomy. 

To obtain long term patency of revascularized 
segments, complete abstinence from tobacco is abso- 
lutely essential. 

The preparatory maneuvres for autogenous venous 
graft should be as atraumatic as possible. 

A functional diagnosis is indispensable when con- 
sidering operative indications and for follow-up study 
of patients with peripheral arterial occlusive disease. 


BurRGER's disease is an obliterating disease of the 
arteries and veins, usually affecting segments of 
vessels in the extremities, and direct arterial surgery is 
rarely feasible. As revascularization of the leg is one 
of the most difficult problems in peripheral vascular 
surgery, this retrospective study was undertaken to 
evaluate the long term results of arterial reconstruc- 
tion in a group of patients with Buerger's disease in 
whom such surgery seemed indicated. 


Patients and methods 
The study comprised 148 patients with Buerger's 
disease seen during May 1967 to September 1974 in 
the Department of Surgery, Nagoya University 
Branch Hospital. All but 2 patients were male. 
They had symptoms of occlusive arterial disease in 
the extremities distal to the popliteal or brachial 
arteries, characteristic arteriographic features and 
recurrent superficial thrombophlebitis or Raynaud's 
phenomenon, in the absence of any clinical findings 
suggestive of atherosclerotic obliterative. vascular 
disease. Microscopic examination of vessels obtained 
by arterectomy was sometimes valuable in diagnosis. 
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Twenty-three of the 148 patients underwent 17 
arterial reconstructions, the indications being ir 
mittent claudication, rest pain and ulcer or gangs 
(Table 1). Bypass operation was performed in 2. 
thrombo-endarterectomy in 5 cases (Table II), Peer 
patients underwent two different procedures. E 

In bypass grafting, autogenous venous grafts v 
used except in 4 cases where a prosthesis was emplo* 
The femoropopliteal and femorotibial bypass gr 
took a suprafascial pathway except in 2 cases. 

The arteriotomy in thrombo-endarterectomy 9: 
closed with a venous patch graft. 

In reconstruction of the leg arteries, postopera:ie. 
anticoagulant and fibrinolytic therapy was employeo | 
(Ban et al., 1974). 








Table I: PRESENTING SYMPTOMS 


Symptom: Coldness, numbness and No of cases: 29 





cyanosis | 
Ulcer or gangrene a 
Intermittent claudication aa 
Calf 21 
Instep 14 
Rest pain 
"Total 
Results 
Bypass grafting 









Six of the 22 bypass grafts were patent for a period cC 
1-5-5 years (follow-up period 10 months to 8 yea: 
In these cases with long term patency the diste 
anastomosis site was proximal to the poplitezt 
bifurcation except in one case with a femorotitisi 
bypass graft. 

On the other hand, 5 grafts (common iliac te 
popliteal, external iliac to popliteal, common femora 
to posterior tibial, superior femoral te poplite |. 
popliteal to peroneal) were found to be occluded x. 
11 months to 1 year and 10 months postoperative — 
* Department of Surgery, Nagoya University Branch Hospica. : 
Nagoya, Japan. 














Shigehiko Shionoya et al. 





Fig. 1. Case 1. Arteriogram showing that the lower left 
superficial femoral and upper popliteal arteries are obstructed. 
Through collateral pathways, the distal popliteal segment is 
visualized. The anterior and posterior tibial arteries are 
occluded at the mid-tibia level. The foot has been amputated 
near Lisfranc’s joint. 


Another 11 grafts, mainly femorotibial bypasses, had 
occluded by the fourth day after operation (Table II). 


Thrombo-endarterectomy 

Of the 5 thrombo-endarterectomies, only one case 
was patent at 5 years. The other 4 segments had 
thrombosed at 6 months postoperatively (Table II). 


Sympathectomy 

In all but one case lumbar sympathectomy was also 
performed: before revascularization in 10, at the same 
time in 14 and after in 2. 


Amputation 

Four of the 20 patients in whom early or late failure 
of the reconstructed segments occurred required 
amputation: of the leg in 2 and of a toe in 2. 


The following case reports illustrate some of the 
more interesting features of the series. 
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Table Il: ARTERIAL RECONSTRUCTIVE 
PROCEDURES AND LONG TERM RESULTS 





No. of 
Result Arteries cases 
Bypass 
Patent Abdominal to common (1) 
femoral (bilaterally) 
Common iliac to superficial (1) 
femoral 
External iliac to popliteal l 
Common femoral to 2 
popliteal 
Superficial femoral to 1 
posterior tibial 
6 
Occluded Common iliac to popliteal (1) 
External iliac to superficial (1) 
femoral 
External iliac to popliteal 
External iliac to posterior l 
tibial 
Common femoral to deep l 
femoral 
Common femoral to l 
popliteal 
Common femoral to 5 
posterior tibial 
Common femoral to l 
anterior tibial 
Common femoral to dorsal l 
Superficial femoral to l 
popliteal 
Superficial femoral to l 
posterior tibial 
Popliteal to peroneal (1) 
16 
Thrombo-endarterectomy K 
Patent Popliteal l 
Occluded External iliac l 
Superficial femoral I 
Popliteal I 
Radial l 
4 





Four patients underwent two different operations. 
Figures in parentheses indicate that a prosthesis was used. 


Case reports 

Case 1: A 28-year-old man with a 10-year history of ischaemic 
symptoms in the lower extremities was admitted because of 
necrosis in the stump of the left foot and gangrenous ulcers of 
the right toes. Arteriographic examination showed occlusion of 
the superficial femoral and tibial arteries, but the popliteal 
artery was visualized in both legs (Fig. 1). 

An autogenous venous bypass graft from the left common 
femoral artery to the popliteal artery was performed. Because 
of an inflammatory lesion of the greater saphenous vein, the 
left basilic vein was used for grafting. 

Following the bypass grafting the stump of the left foot 
healed promptly, and the ulcers of the right toes healed with a 
continuous intra-arterial infusion of prostaglandin E,. 


Case 2: A 43-year-old man was admitted because of right calf 
claudication and ulceration of the right fifth toe. An arteriogram 
of the right lower extremity showed occlusion of the superficial 
femoral and posterior tibial arteries (Fig. 2). Autogenous 
venous femoropopliteal bypass grafting was performed, with 
resolution of the patient’s symptoms. 

However, 8 months later he required readmission for 
occlusion of the graft. Occlusion of both the external iliac 
arteries and of the right anterior tibial artery was shown by 
arteriography (Fig. 3). Although an obturator bypass graft from 
the right common iliac artery to the right popliteal artery was 
successfully carried out using a prosthesis, the graft failed at 
6 months postoperatively. Only the right peroneal artery could 


be visualized on an arteriogram, but no arterial reconstructive 
surgery was feasible. 

A "3X2 clearance curve of the anterior tibial muscle 
corresponded to the patient’s clinical course (Fig. 4). 


Discussion 


Clinical pattern 
Patients with Buerger’s disease fall into three clinical 
types according to the sites of arterial occlusion 
(Kinmonth, 1948). 
Obstruction of main vessels: In this type the disease 
attacks not only small arteries in the leg or foot but 
also the iliofemoral segments. The main symptom is 
intermittent claudication in the calf. Because of 
integrity of the deep femoral or popliteal artery, 
reconstructive surgery such as iliofemoral or femoro- 
popliteal bypass is feasible in spite of occlusion of the 
leg arteries. Twelve of the 22 cases who underwent 
bypass grafting in the present series belonged to 
this type, and had a hospital patency rate of 92 
per cent (11 cases). After follow-up from 10 months 
to 8 years, the overall patency rate was 50 per cent 
(6 cases). 
Obstruction of small vessels: In this type the disease 
always attacks the foot and/or leg arteries, and the 
popliteal pulse remains palpable. The symptoms are 
instep claudication, rest pain, cyanosis, coldmess and 
ulceration or gangrene of the toes. However, some of 
the patients of this type have claudication in the calf, 
which is attributed to circulatory insufficiency of the 
nutritive vessels of the crural muscle (Kinmonth, 
1948: Hirai and Shionoya, 1973). This clinical type is 
most frequently seen in Buerger’s disease and has no 
indication for arterial reconstruction. 
Mixed type: In addition to obstruction of main and 
small arteries, the popliteal artery is also occluded. 
Ten of the 22 cases who underwent bypass grafting 
in this series belonged to the mixed type, and hospital 
failure occurred primarily as a result of poor outflow. 
The patients with this type of the disease frequently 
have to undergo amputation of a limb. 

One of these three clinical patterns was usually 
obvious within a relatively short period after the 
onset of symptoms in a patient. 


Involvement of proximal arteries 
In Buerger’s disease, involvement of the major 
arteries, such as the iliac vessels, is generally rare 
(Abu-Dalu et al., 1973). Of the 148 patients in the 
present series, 4 had occlusion of the external iliac 
artery and one had juxtarenal aortic occlusion. As all 
5 patients had occlusion of the femoral artery, the 
obliterating lesion of the external iliac artery might 
owe its cause to a direct proximal progression of 
thrombo-angiitis obliterans of the femoral artery or 
to secondary thrombosis due to obstruction of the 
femoral artery. The cause of the infrarenal aortic 
occlusion was secondary thrombosis due to obstruc- 
tion of the iliac artery. 

Fig. 5b and c show arteriograms of a 37-year-old 
man with an 8-year history of ischaemia in the lower 
extremities. Although the lower end of the left 
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Fig. 2. Case 2. Arteriograms of the right lower leg at the rsi 
admission. The superficial femoral and posterior tibial 
arteries are occluded. Autogenous venous femoropoplitea: 
bypass was performed. 


superficial femoral artery and the anterior tioial 
artery are occluded, the popliteal artery is patent. The 
cause of the occlusion of the superficial femoral artery 
is not a direct proximal progression of the lesior of 
the leg artery. 

Fig. 5a is an arteriogram of a 38-year-old man with 
claudication pain in the right leg. There is a difhuse 
narrowing of the right superficial femoral artery 
above Hunter’s canal, and a remarkable anastomosis 
between the deep femoral artery and the superficial 
femoral artery is visible. Because a variety of obstruc- 
tive lesions are recognized in the small arteries in the 
thigh (Shionoya, 1975), we think it proper to consider 
occlusive lesions of the femoral artery as a progress on 
of the obliterating process of the small branch 
arteries in the thigh muscle. Therefore, Fig. Sa seems 
to represent an earlier lesion in the superficial femcra! 
artery and to presage occlusion of the artery in :he 
near future. 

Although the stenosis, dilatation and irregularity 
of the femoropopliteal segment are considered to 
indicate an early stage in the proximal progresssor 
of the inflammatory process and to presage large 
vessel occlusion (Lambeth and Yong, 1970), the 
validity of this prediction awaits the results of follcw- 
up studies by arteriography in selected patierts, 
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Fig. 3. Case 2. Arteriograms at the second admission. Although both the external iliac arteries are 
occluded, no arteriosclerotic lesion of vessels is visible. The right anterior tibial artery is also 
obstructed at its mid-portion. Because of the adhesion in the right groin due to the previous femoro- 
popliteal bypass, prosthetic obturator bypass grafting from the right common iliac artery to the 
popliteal artery was carried out. 








199 Cres Seinen oppas Wneiysion because arteriosclerotic intimal thickening frequently 
[- | | | | occurs in the femoropopliteal segment. 
e be 
y 2 50 Autogenous venous graft 
= Autogenous venous bypass grafting has been widely 
E employed as a routine technique for arterial recon- 
~ 10 structive surgery in the extremities. 
E The routine practice of mechanical dilatation of the 
" vein and of segmental stripping of the adventitia 
S : has been advocated to harvest a vein of suitable 
j diameter. As to the biological effects of such manipu- 
maina : ' — lations, there are divergent opinions (Abbott et al., 
Na 1974; Storm et al., 1975). We believe that hydrostatic 
os dilatation and removal of adventitial tissue should be 
X 50 minimized, and that avoidance of operative trauma is 
E necessary for the long term patency of autogenous 
= venous grafts. 
Preop. | mth  8mth 20mth | mth = 20 mth The greater saphenous vein is now considered the 
After operation After reoperation best material for a long bypass graft. However, the 
Fig. 4. Case 2. Xe clearance curve of the right anterior saphenous veins are frequently occluded or of inade- 
ti»ial muscle related to the clinical course. MBFe, Maximal quate diameter due to thrombo-angiitic lesions in 
blood flow during the exercise (> 12-0 ml 100 g^! min~*); patients with Buerger's disease. In such patients, as in 
T-time, duration of post-exercise hyperaemia («2:6 min); Case 1, the cephalic or basilic vein should be employed 
R-index, an index of the hyperaemia that occurs 1 minute , , 
after the cessation of the exercise (< 22:0 per cent). (Stipa, 1972). 
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Fig. 5. a, Arteriogram of the right lower limb of a 38-year-old man 
with Buerger's disease. The diffuse narrowing of the superficial femoral 
artery and the collateral channel between the deep femoral artery and 


femoropopliteal segment indicate that blood flow through the 


superficial femoral artery is already insufficient. b, c, Arteriograms 
showing occlusion of the left superficial femoral, anterior tibial and 


plantar arteries of a 37-year-old man with Buerger's disease. 


Thrombo-endarterectomy 
Thrombo-endarterectomy was carried out for 5 
patients with a localized lesion, with a hospital 
patency rate of 40 per cent (2 cases), but only one 
case still has a patent vessel. The cause of early failure 
seems to be related to the presence of a remnant of the 
inflammatory lesion in the revascularized segment. 
[n this series, bypass grafting was preferred to 
thrombo-endarterectomy, in order to avoid an 
operative procedure in the inflammatory region and to 
preserve collateral vessels. 


Intermittent claudication 
Instep claudication is characteristic of patients with 
Buerger’s disease, but claudication of the calf occurs 
in the advanced stage. Revascularization of ischaemic 
crural muscles is rarely feasible, as mentioned above, 
and no significant alteration occurs in muscle circula- 
tion after sympathectomy (Hoffmann and Jepson, 
1968). 

Our experience with the surgical treatment of 
patients with Buerger’s disease encouraged us to 


pursue a new method of directly providing a 
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significant blood supply to the ischaemic muscies. 
We carried out experimental studies on skevetal 
muscle revascularization by vascular implantation 
provided with a 4—5-mm caudad arteriovenous fistula 
(Shionoya et al., 1973; Kawai, 1974; Tsai, 1974). 

The present results of both the patency rate o: the 
implanted vessels and the development of collasera! 
channels indicate that improvement of the techn: que 
will provide a successful method for patients with 
calf claudication in future. 


Haematological characteristics 

There is a strong correlation between graft flow and 
outflow. Although early failure occurs primarily as a 
result of poor outflow, graft flow is not always 
predictive of late failure. 

In Buerger’s disease a systemic hypercoagu able 
state might exist (Craven and Cotton, 1968), anc 
increased amounts of fibrinogen do not seem to be 
accompanied by activation of the fibrinolytic system 
(Ban et al., 1973). These results should encourage 
more haematological research into the pathogenesis 
of this distressing condition. 
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After a reconstructive operation of the leg arteries 
in Buerger’s disease, we favour intravenous infusion 
of both 10-20 mg heparin and 12 000-18 000 i.u. 
urokinase in 500 ml low molecular weight dextran 
once a day and intramuscular administration of 50 mg 
heparin three to four times daily for about 2 weeks 
postoperatively to avoid early thrombotic occlusion 
of revascularized segments. The coagulation time 
(Lee-White determination) shouid be prolonged to 
about twice normal. However, it should not be 
forgotten that postoperative anticoagulant and 
fibrinolytic therapy will not salvage a poor vascular 
reconstruction, 


Smoking 

In this series 7 patients with long term patency 
of the revascularized segment (bypass 6; thrombo- 
endarterectomy 1) have stopped smoking. On the other 
hand, 5 patients with late failure of bypass grafting 
started smoking again postoperatively. Thus, a good 
initial result gradually gave way to recurrence unless 
the patient discontinued the habit. The treatment of 
Buerger’s disease has as its cornerstone the avoidance 
of tobacco. 


Functional diagnosis 

There is no doubt that arteriography is essential for 
detailed anatomical evaluation of peripheral vascular 
disease and for the assessment of the operative indica- 
tions. However, this information is incomplete unless 
it is supplemented by knowledge of the actual state of 
muscle perfusion. Quantitative and functional evalua- 
tion on arterial disorders should be done in addition 
to angiography, by such techniques as measurement 
of the muscle blood flow of the leg (Hirai and 
Shionoya, 1974; Lassen et al., 1964), estimation of 
local perfusion pressure (Nielsen et al, 1973; 
Chamberlain et al, 1975) and perfusion scanning 
with radio-isotopes (Gerritsen et al., 1974). 

A simple, atraumatic and reliable technique to 
determine the blood flow in an ischaemic limb is the 
133Xe clearance method. Muscle blood flow measure- 
ment reveals a peripheral arterial insufficiency that 
could not be recognized by arteriography, and it 
identifies claudication pain as impaired muscular 
circulation in the extremity (Shionoya et al, 1974). 
These functional diagnostic techniques are essential 
for the selection of patients suitable for vascular 
surgery and for follow-up study. 
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Surgical treatment of kinked internal carotid art 
J. VOLLMAR, A. S. NADJAFI AND C. G. STALKER* 


SUMMARY 

Carotid artery insufficiency is caused by an abnormal 
kinked or coiled internal carotid artery in 15—20 per 
cent of symptomatic patients. Surgical correction 
should be considered if other causes for the neurological 
signs are excluded, a pronounced kinked or coded area 
is demonstrated and if there is not a severe neurological 
deficit. As well as eliminating the elongation, surgical 
correction should include intraluminal inspection of the 
artery as, in 38:5 per cent of cases, a concomitant 
arteriosclerotic stenosis requires simultaneous correc- 
Hon. 


ELONGATION with kinking or coiling of the extra- 
cranial arteries is a frequent radiological finding. Of 
the patients with clinical signs of cerebrovascular 
insufficiency, 20 per cent show such a vascular anomaly 
(Brosig and Vollmar, 1974). Surgical correction was 
formerly considered a ‘cosmetic vascular’ procedure 
but this opinion is no longer tenable. The spontaneous 
course of the disease and the results of surgical 
treatment have clearly shown the pathelogical 
significance of certain forms of kinking and coiling 
in the evaluation of cerebrovascular symptoms 
(Metz et al, 1961; Freeman and Lippit, 1962). 
Morphologically, three types of lesion can 9e dis- 
tinguished (Brosig and Vollmar, 1974) (Fig. 1). In 
type 1, a C- or S-shaped elongation is usually com- 
bined with dilatation, the basic lesion being a dilating 
arteriosclerosis. Type 2 is seen in all age groups and 


Table 1: DETAILS OF THE PRESENT SERIES 


No. of patients 44 
Sex 

Male 30 

Female 14 
Age (yr) 

Range 31-70 

Mean 56 
Unilateral kinking 22 
Bilateral kinxing 22 
Concomitant carotid bifurcation stenosis 23 
No. of corrections 60 
Atherosclerotic s0 
Fibromuscular hyperplasia 10 


Table H: VASCULAR MORPHOLOGY OF 
KINKED INTERNAL CAROTID ARTERIES 


No. of Concomitant carotid No. of 
Type ar:eries bifurcation stenosis corrections 
H 5 2 2 
2 10 6 16 
3 26 8 25 
1/3 23 7 22 
1/2 1 ü o 
2/3 i 0 Í 
Total 66 23 50 
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probably represents a congenital lesior. With : 
gressive elongation, there is the possibility of 
intermittent kinking stenosis. Type 3, which can 
due to either arteriosclerosis or fibromuscular hy 
plasia, includes a sharp double kink in the fs 
portion of the internal carotid artery. Mixed for: 
are frequently observed, particularly of types 1 ame 

(Fig. 2). Uu 
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Morphology: 
Type | Type 2 Type 3 
C- and S-shaped Tortuosity, Kinking 
elongation coiling 
Aetiology: | 
Arteriosclerosis oc 
Arteriosclerosis Congenital | fibromuscular 
hyperplasia 
Repair: | | 





Fig. 1. Morphological types of kinked or coiled iaternal 
carotid arteries, aetiology and methods of correction. 


Patients | E 
Of the last 173 reconstructive procedures for carotid. 
artery disease performed in the University Hospit 
of Ulm between August 1972 and Deceriber 197 
60 were on kinked or coiled arteries in <4 patients 

(Table I). The ratio of males to females was 30:14. 

the mean age was 56 years and 22 patients hzc 

bilateral involvement. Type | kinking occurred & . 
7-5 per cent, type 2 in 16:5 per cent and type 3 ise . 
per cent. A concomitant carotid artery bifurcaticr: 3 
stenosis, usually of a low degree ( « 50 per cent), was 
present in 38-5 per cent (Table II). | 
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Fig. 2. X-rays illustrating kinking of types | and 3 combined (a) 


Border line of 
Operability 


a 





b 


before and (b) after correction. 





b C 


Fig. 3. Diagrams showing (a) the borderline of operability, (5) the technique of dilatation and (c) resection with a venous 


patch graft. 


Surgical treatment and results 

The main indication for surgical treatment was the 
occurrence of transient ischaemic attacks—stage Il 
in our classification (Table III)—although a number 
of contralateral arteries were operated on in stage I. 
The diagnosis was established on arteriography. Only 
in cases with concomitant bifurcation stenosis was 
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auscultation helpful. All the cases were assessed by 
an independent neurologist, correlation between the 
vascular lesion and the symptoms confirmed and other 
causes for the neurological deficit excluded. Lesions 
situated distal to the borderline recommended by 
Blaisdell et al. (1969) (Fig. 3) were usually considered 
unsuitable for surgery. Surgical correction was 






Kinked internal carotid arteries 


Table HI: STAGES OF CEREBROVASCULAR INSUFFICIENCY 


Degree of neurological deficit 


Stage I 

Stage IF (transient ischaemic attack, 
intermittent cerebrovascular 
insufficiency; impending stroke; 
little stroke) 

Stage HI (cerebral infarction, 
frank stroke: progressive stroke) 


recovery 


b. Ischazmic insult with no or only partial 
restitution in 4 wk 

Permanent neurological deficit lasting more 
then 4 wk (‘defective healing’) 


Stage IV (post-apoplectic end-stage 
‘completed stroke’) 


adapted to the individual pathology (Fig. 1) and 
several procedures were utilized (Table IV). All 
procedures, however, included intraluminal inspection 
of the artery. An intraluminal shunt was only used in 
patients with a post-occlusive pressure below 50 mm 
Hg. There were no deaths and no postoperative 
neurological deficits. Of the patients in stage H, none 
has had further transient ischaemic attacks tc date. 


Discussion 
The possible role of kinked or coiled carotid arteries 
in the aetiology of cerebrovascular insufficiency has 
long been appreciated (Riser et al., 1951; Metz et al., 
1961; Freeman and Lippit, 1962; Herrschaft, 1968, 
1969: Hauke, 1973), and of the patients with these 
symptoms, 20 per cent will show such a vascular 
anomaly. The aetiology of this lesion may be 
congenital, arteriosclerotic or a fibromuscular hyper- 
plasia (Brosig and Vollmar, 1974). Three morpho- 
logical types have been described (Fig. 1). The 
extracranial segment of the internal carotid is most 
commonly affected, and less frequently the vertebral 
or innominate arteries; 50-70 per cent of the lesions 
are bilateral. The clinical manifestations occur 
predominantly in the over-50 age group, the main 
symptoms being transient ischaemic attacks. Ischaemic 
attacks in carotid artery stenosis are causec mainly 
by micro-emboli (Moore and Hall, 1970), whereas a 
haemodynamic theory is favoured in a kinked or 
coiled carotid (Müller, 1973). In these lesions, 
transitorv arrest or reduction in carotid blood flow, 
probably caused by uncontrolled rotation of the 
head, plays a prominent role in the pathogenesis, and 
is seen most frequently during the night. It should be 
noted, however, that in 38-5 per cent there is a con- 
comitant carotid artery bifurcation stenosis. usually 
without atheromatous ulceration. These concomitant 
alterations are not considered as a competitive cause, 
but rather as an additive factor, which can aggravate 
the haemodynamic situation, The presence of such a 
stenosis often produces an audible bruit which helps 
in the localization, but most often the diagnosis is 
made on suspicion and established on arteriography. 
The indications for surgical intervention depend on 
three conditions: 

1. A clear correlation between the vascular lesion 
and the cerebral symptoms should be demonstrated 
and, of prime importance, other possible causes for 


Clinical signs 


a. lschazmic insult, neurological signs of more 
then 24:h but with full recovery within 4 wk 


wwii 


Operative indication -4 


Asymptomatic stenosis or occlusion F4 
Ischaemic, frequently recurrent attacks of poe he 
limited duration (less than 24 h) with full 


(+) in the first 6-8 h F 
COnSCIOUSness 1S = 
preserves 


(4-) repair of Sg 
contralawral stenosis —— 
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Table IV: TECHNIQUE FOR CORRECTION OF 
KINKED INTERNAL CAROTID ARTERIES 


Type of operation No. of cases 





Patch graft 7 
Resection, patch graft 26 
Resection, dilatation, patch graft 14 
Resection, direct reinsertion 12 
Resection, vein interposition i 


Total 60 


———————Á ——— PRG PA 


the neurological deficit excluded. Additonal inv 
gations such as positional arteriography, E 
changes, ophthalmodynomography aad press: 
gradients (Quattlebaum et aL, 1973) have be 
recommended but they yield minimal information 
and are of limited diagnostic value. "Hd 

2. The site and accessibility of the kiaked area. — 

3, The degree of neurological deficit. Pati 






















deficit (stage IV, Table lil) should Þe exclu 
Operation is justified only in stages I anc H or wren - 
the deficit is stable and minimal. In stage IN (frank 
stroke) a surgical intervention is only justified unde 
two conditions: time interval no more than 6 
hours and preserved consciousness (Volimar, 1975 

There is no longer a place for palbative closed: 
transposition of the carotid artery in order to give t^ 
kinked area a smoothly curved or straight course 
the interposition of a muscle loop (Schulze- Bergmann, 
1973; Wacha and Ungeheuer, 1975). These met! 
do not permit intraluminal vascular centrol wah 
seems to us mandatory considering the high frequency 
of concomitant intimal lesions. Long teem results of 
these palliative procedures are not available, bet a 
recurrent kink must be expected because twee 
methods do not eliminate the elongation of the artery: 
as the basic pathogenetic factor. Types 1 and 3 cán: 
easily be corrected in most cases by transection of the 
redundant internal carotid artery and its reinsertion 
into the carotid bifurcation (Figs. 2, 3). In fioro- 
muscular dysplasia, with distal narrowing of the 
vessel, intraluminal dilatation (Morris et al, 1368y 
(Fig. 3) or a longitudinal arteriotomy wth the irse: 
tion of a venous patch graft is an excellent method 
overcoming such difficulties. The use of an ir: 
luminal shunt should always be employed when 
post-occlusive stump pressure is below 50mm He 
(Vollmar, 1975). 
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Awareness of the relatively high incidence of 
kinked or coiled internal carotid arteries in the 
pathogenesis of cerebrovascular ischaemia is stressed. 
With care in the selection of suitable patients and 
with intraluminal inspection of the artery, excellent 
clinical results can be achieved, with minimal 
morbidity and mortality rates. 

The abolishment of transient ischaemic attacks in 
patients operated on for kinked or coiled carotid 
arteries proves the pathogenetic role of these vascular 
lesions which should no longer be considered as an 
insignificant radiological phenomenon. 
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Structural deterioration in Celestin tubes 
I. MACKENZIE, A. S. WHYTE AND H. I. TANKEL* 


SUMMARY 

Two cases are described where, after 2 years, a nylon- 
latex Celestin tube which was left in situ to bypass a 
benign stricture underwent structural deterioration 
and produced complications requiring tube replace- 
ment. It is recommended that an alternative endo- 
oesophageal tube should be considered where a lifespan 
of this order is contemplated. 


OESOPHAGEAL intubation is indicated in patients with 
dysphagia due to carcinoma in whom resection is 
impossible, either as a result of local invasion by 
the tumour or because of inability to withstand such 
a major procedure on general medical grounds. 
Occasionally patients with benign strictures may be 
treated by oesophageal bouginage and exceptionally 
by intubation. 

The Celestin tube (Celestin, 1959) was produced 
as an improvement of the Mousseau-Barbin tube 
which had been described 3 years previously. Con- 
structed of polythene, it had a thin, soft, barrel-shaped 
funnel at its proximal end. This was designed to 
prevent the formation of an oedematous ring above 
the funnel causing obstruction or ulceration. At 
present the tube is made of highly flexible latex, 
reinforced with nylon. We have had experience of 
structural deterioration occurring in this tvpe of 
Celestin tube in 2 recent cases resulting in compli- 
cations which required replacement of the tube. 


Case reports 

Case 1: A 68-year-old woman had a Celestin tube inserted for 
a benign oesophageal stricture which had not responded 
to bouginage. The patient was not considered fit for resection. 
A routine intubation was performed following the guidelines 
advocated by Celestin (1959) in which the end of the tube is cut 
with a slight bevel just below the cardia and tethered to the 
lesser curve. 

Two years later the patient presented with increasing 
dysphagia, and a barium swallow study showed that the distal 
end of the tube had become blocked. This was initially thought 
to be due to blockage of the tube by food debris, but at 
operation it was found that the distal end of the tube had 
collapsed, being almost flat in cross-section, while the proximal 
half retained the normal configuration. The tube was removed 
and a Mousseau-Barbin tube substituted with satisfactory 
result. 


Case 2: A woman of 72 years of age presented in September 
1971 with dysphagia due to a benign stricture. She was con- 
sidered unfit for oesophageal resection and a Celestin tude was 
inserted in the usual manner. 

She remained reasonably well until May 1974, when sae was 
readmitted with a 7-day history of persistent vomiting, the 
vomit often containing blood, and this was followed soon after 
admission by copious watery melaena. A few days later a thin 
coil of material resembling nylon appeared at the anus (Fig. 1). 
The proximal end extended beyond the reach of the sigmoido- 
scope and could not be freed even by strong traction. A barium 
swallow study showed no evidence of obstruction in the Celestin 





Fig. 1. Case 2. Nylon coil extruding from the anus. 


tube but did show a coiled appearance at the distal end 
consistent with separation of the support coil from within tne 
wall of the tube (Fig. 2). 

These findings were confirmed at operation when on opening 
the stomach the support coil was seen separating from the wall 
of the distal end of the tube and disappearing through the 
pylorus. The damaged tube (Fig. 3) was removed and a 
Mousseau-Barbin tube inserted, with a good result to date. 


Discussion 

Various complications of intubation of the oesophagus 
are recognized. Obstruction by a food bolus is com- 
mon, and in 1885 Sir Charters Symonds overcame 
this difficulty by attaching a thread to the tube, 
drawing it out of the mouth and around the ear. Th:s 
allowed the patient to remove the tube and clear the 
lumen (Souttar, 1927). This direct method has been 
superseded by a more aesthetic, but perhaps less 
effective procedure, drinking aerated water. Nct 
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Fig. 2. Case 2. Barium swallow film showing coiled appearance 
at the distal end of the Celestin tube. 


infrequently oesophagoscopy is required to remove 
or push through food debris obstructing the lumen. 
Obstruction due to stenosis developing above the 
tube has been described (Sanfelippo and Bernatz, 
1973). 

Haemorrhage, ulceration due to local pressure, 
reflux oesophagitis, perforation of the oesophagus 
or stomach and fistula formation have all been des- 
cribed (Fortin and Menzies, 1965; Das and John, 
1973; Girardet et al., 1974). Tube dislodgement occurs 
but it is more common with push-through types, and 
passage per rectum of an intact Souttar tube has been 
described (Souttar, 1927). There is, however, no 
previous report of the complications described here, 
where structural disintegration of the tube occurred. 

The Celestin tube involves the incorporation of a 
nylon spiral within the walls of a latex cylinder. We 
have been unable to elucidate any material or chemical 
cause for the breakdown. It seems reasonable to 
assume that disintegration of the tube will only occur 
when it is used for long term bypass of a benign 
oesophageal stricture. This type of tube may therefore 
be unsuitable in the type of case described here (an 
elderly patient with a benign stricture considered 
unfit for thoracotomy), and possibly a Mousseau- 
Barbin tube should be employed. No difficulty of 
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Fig. 3. Case 2. a, Celestin tube removed from the patient. 
b, Close-up showing disintegration of the distal end. 


this sort has been encountered where the Celestin 
tube has been used in this hospital for palliation of 
inoperable tumour, presumably because of the 
shorter lifespan. 
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A practical reappraisal of the anatomy of the 
extrahepatic bile ducts and arteries 


E. A. BENSON AND R. E. PAGE* 


‘in no area o 


e 


f the human body are the relationships as described in the text books of anatomy more misleading ax. 


to constancy than the region encompassing the extra-hepatic biliary ducts’ (Hayes et al., 1958). 


SUMMARY 

Two hundred and five dissections of the extrahepatic 
biliary tree have revealed that although the anatomy of 
this area is remarkably variable there are only three 
important vascular and five important ductal anomalies 
(the former occurring much more frequently than the 
latter). Each anomaly is, however, easily recognized at 
operation. A higher incidence of anatomical anamalies 
was found in patients with gallstones compared with 
these without and in women than in men, and there was 
a remarkably low incidence of accessory hepatic ducts 


overall. The significance and practical implications of 


these findings are discussed. 


Tur anatomy of the extrahepatic biliary tree is 
frequently abnormal (Hand, 1973), and indeed the 
anatomical vagaries of this region have been recog- 
nized since at least 3000 s.c. (Michels, 1955). Serious 
consideration of the surgical anatomy of the area had 
to await the advent of cholecystectomy in 1882, and 
since the beginning of the present century it has been 
the subject of numerous investigations, which have 
been well reviewed by Hand (1968, 1973). Many 
reports have dealt with excessively rare anomalies (of 
little practical importance), yet fundamental differ- 
ences of opinion regarding basic detail still exist. For 
instance, Russell (1974) challenged the anatomical 
existence of the right hepatic duct! Some examples of 
further contradictions are given below: 

1. The incidence of accessory hepatic ducts is 
quoted as varying from 1 per cent (Brewer, 1960) to 
31 per cent (Johnston and Anson, 1952) (Tabie 1). 

2. Gray's Anatomy (Warwick and Williams, 1973) 
suggests that the diameter of the normal common bile 
duct is about 6 mm, and Poppel et al. (1956) agreed 
that the upper limit of normal is 6 mm. However, 
Ferris and Vibert (1959) claimed that the diameter of 
the ‘apparently normal’ common bile duct ranges 
from 4 to 17 mm (average 8:85 mm) and Dowdy et al. 
(1962) recorded the ‘upper limit of normal’ as 13 mm. 

3. Linder and Green (1964) claimed that intra- 
hepatic fusion of right and left hepatic ducts (to form 
the common hepatic duct) was not unusual, yet noted 
that this contradicted the findings of Johnston and 
Anson (1952), who maintained that extrahepatic 
fusion was the rule in 94 per cent of their cases. 

4. The incidence of the ‘caterpillar hump’ right 
hepatic artery (Fig. 1) is given as 54 per cent by Gray 
and Whitesell (1950), though most other authors 
quote a figure nearer 20 per cent. 
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These four examples suffice to indicate the wide . 
differences of opinion which still exist regarding : 
basic detail of extrahepatic anatomy, amd it is pe 
tinent at this point to consider why these discrepancies — 
occur, before pursuing further, possibly fruitless, 7 
studies. There are probably a number of reasons: | 

1. It is not possible to compare the results derived 
from different methods (e.g. radiological and dis: . 
section) of studying the same basic material. s 

2. One cannot necessarily expect, using the same - 
investigative technique, to produce identical meas 
ments and observations on different basic materia 
e.g. cadaver and operative specimens (and there may — 
well be measurable differences even between fresh ang — 
preserved cadaver material). i 




















Table I: INCIDENCE OF ACCESSORY HEFATIC 


DUCTS No. of 
No. of | accessory d uu. 
Author specimens ducts occurrence. © 
Brewer (1900) 100 l e 
Ruge (1908) 43 11 26 
Descomps and de Lalaubie 80 10 ?ü 
(1910) 
Piquand (1910) 40 10 25 
Flint (1923) 200 29 13 
McWhorter (1923) 37 1 3 
Beaver (1929) 57 5 9 
Thompson (1933) 50 3 6 
Michels (1951) 200 36 18 
Mooseman and Coller 250 39 16 
(1951) 
Johnston and Anson (1952) 35 1} 31 
Healey and Schroy (1953) 100 28 28 








(Reproduced fram Michels N. A. (1955) ‘Blood Supply cr d : 
Anatomy of the Upper Abdominal Organs, with a Descriptive > 
Atlas’. London, Pitman, p. 117.) e 


3. The operative patient allows less scope for the - 
dissection of anatomical minutiae which are best | 
demonstrated on resin-cast material; consequently, ` 
the two methods of investigation will not necessariis > 
produce identical results. T 

4. Various radiological techniques, e.g. intraveneus — 
cholangiography, peroperative cholangiography, poste > 
operative T tube cholangiography and endoscopic ` 
retrograde cholangiopancreatography do not neces- - 
sarily produce exactly the same measurable results: 
in the same patient. a 

5. It is conceivable that the same basic materal - 
may not, in fact, be as homogeneous as at first - 
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Fig. 1. Vascular anomalies. A, A, ‘Caterpillar hump’ right 
hepatic artery. B, Right hepatic artery anterior to common 
hepatic (or common bile) duct. C, Cystic artery anterior to 
common hepatic (or common bile) duct. D, Accessory cystic 
artery. 
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Fig. 2. Duct anomalies. 4, Long cystic duct with low fusion 
with common hepatic duct. B, Abnormally high fusion of 
cystic duct with common hepatic duct (trifurcation). C, 
Accessory hepatic duct. D, Cystic duct entering right hepatic 
duct. E, Cholecystohepatic duct. 


appears. Thus, anatomical observations derived from 
patients with gallstones may not be strictly com- 
parable with those derived from acalculous cases. 
Recurrent attacks of cholecystitis may conceivably 
alter the basic anatomy. It is surprising how many 
series failed to identify whether their cases did or did 
not have gallstones. 

6. Finally, it is highly probable that a human factor 
is involved. Thus, it is likely that a series with a rela- 
tively high incidence of the more esoteric anomalies 
reflects a more meticulous and obsessional technique 
on the part of the investigator. For instance, Mentzer 
(1929) drew attention to the difficulty of identifying by 
gross means small cholecystohepatic ducts and sug- 
gested that microscopy is necessary to establish their 
true incidence. 
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We felt that we could overcome many of the 
objections outlined above by using a number of 
different methods of studying our material, by using 
different basic materials and by comparing them with 
one another. We also felt that it was important to 
record the presence or absence of gallstones. We 
approached the subject as surgeons interested only in 
the anatomical anomalies which could conceivably 
lead to serious complications if their presence was not 
appreciated, and so we did not go to great lengths 
tediously to pursue esoteric minutiae. In the words 
of Cheselden (1740): *The study of Anatomy . 
needs not many tedious descriptions nor minute 
dissections: what is most worth knowing is soonest 
learn'd ... dividing and describing the parts more 
than the knowledge of their use requires, perplexes 
the learner.’ 


The important anomalies 

We had to define the surgically significant anomalies, 
and our reasons for considering them important. The 
significant arteria! anomalies are defined below 
(Fig. 1). 


‘Caterpillar hump’ right hepatic artery 

This type can pass in front of or behind the common 
hepatic or common bile duct (Fig. 14, 4 ). This is a 
dangerous anomaly for the following reasons: 

1, It may be mistaken for the cystic artery (especially 
if vigorous traction is applied) and an attempt may 
then be made to ligate it. If 'successful' the right 
hepatic artery has been tied off, and this can be fatal 
in the presence of impaired liver function, though not 
invariably so. 

2. If the ligature should slip off the vessel as the tied 
ends spring away from one another, fierce bleeding 
is likely to obscure the operative field. A clam p applied 
hurriedly in this situation may directly injure the 
common hepatic or common bile ducts or both. 

3. Finally, since the cystic artery which arises from 
à 'caterpillar hump' right hepatic artery is frequently 
short and stubby (often passing on to the neck of the 
gallbladder), it is relatively easily avulsed from the 
parent trunk (particularly when Strong traction is 
applied to the gallbladder), again producing brisk 
bleeding with the possible unfortunate sequence of 
events outlined above. 


Right hepatic artery anterior to common bile or common 
hepatic duct or cystic artery anterior to these structures 
(Fig. 1B, C) 

When the cystic artery is being ligated there is always 
a possible risk of direct injury to either the common 
hepatic or common bile duct, depending on where the 
anterior cystic vessel runs, how closely it is related to 
the ductal structures and how far proximally the 
ligature is placed. 


Accessory cystic artery (or arteries) (Fig. 1D) 

If not identified this may be torn, bleeding may then 
Obscure the operative field and hurried clamping may 
produce a disaster. 





TT 


Fig. 3. Long cystic duct entering common hepatic duct low 
and on the left. 


The significant duct anomalies are as follows 
Fig. 2): 


Long cystic duct with low fusion with common hepatic 
duct (Figs. 2A, 3) 

Under these circumstances the cystic duct is invariably 
longer than normal; it may run alongside and parallel 
with the common hepatic duct before joining it, or 
twist around the common hepatic duct, fusing with it 
either anteriorly or at its left hand border. In this 
case a variable length of cystic duct is always tightly 
bound down to the common hepatic duct before the 
two actually fuse. Thus, vigorous traction on the 
cystic duct may produce marked angulation and 
tenting of the common hepatic and bile ducts which 
may then be caught in a clamp. Furthermore, over- 
diligent efforts meticulously to dissect the ducts apart 
so as to put a ‘flush-tie’ on the common duct could 
well result in either immediate direct injury to the 
common hepatic duct or delayed damage if a length 
of this Guct is devascularized. 


Abnormal fusion of the right and left hepatic ducts with 
the cystic duct entering at the confluence (Figs. 2B, 4) 
This may also be regarded as an abnormally high 
fusion of the cystic duct with a (virtually) non-existent 
common hepatic duct, effectively a trifurcation. In this 
situation either the right or left hepatic duct may be 
damaged during cystic duct ligation; furthermore, 
any tenting effect at the trifurcation produced by 
traction could compromise the lumen at the con- 
fluence if a tie was placed. 


Accessory hepatic duct (Figs. 2C, 5) 

This is an extra bile duct from the liver (usually the 
right lobe), entering most commonly, in our experi- 
ence, the common hepatic duct. If such a duct was 
damaged inadvertently at operation, bile leakage 
would contaminate the field. If, however, such injury 
went unrecognized at operation, postoperative bile 
leakage might produce biliary peritonitis, subphrenic 
abscess, biliary fistula and possibly, by its sclerosant 
action, later development of bile duct stricture. 





Anatomy of extrahepatic bile ducts and arteries 


Fig. 4. Cystic duct entering high at the junction of the raht 
and left hepatic ducts (trifurcation). 





Fig. 5. Accessory hepatic duct entering the common hepatic 
duct. 


Cystic duct entering the right hepatic duct (Fig. XÐ) 
The danger here is that the right hepatic duct is 
mistaken for the cystic duct (particular!y if the upper 
reaches of the right hepatic duct are not clearly seen) 
and is tied off and divided where it joins the lefi 
hepatic duct. 


Cholecystohepatic duct (or ducts) (Fig. 2E) 

The possible dangers of this anomaly are similar to 
those of failing to recognize and inadvertently dividing 
an accessory hepatic duct. 
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Table H: GROUPS STUDIED IN THE PRESENT 
SERIES 


Gallstones 
Group No. of cases No. pA 
Operative 140 140 100 
Cadaver, fresh 33 8 24-2 
Cadaver, preserved 32 10 31-2 
Cholangiograms 97 





Table III: VASCULAR ANOMALIES FOUND IN 
OPERATIVE CASES COMPARED WITH CADAVER 
SPECIMENS 


Operative Cadaver 
(n = 140) (n = 65) 
Anomaly No. VA No. PA 
‘Caterpillar hump’ of right 9 6-4 5 7:6 
hepatic artery 
Anterior cystic and/or anterior 29 20:7 13 20 
right hepatic artery 
Accessory cystic artery 37 26:4 13 20 


Total 75 53:5 31 47-6 


Table IV: VASCULAR ANOMALIES IN CADAVER 
SPECIMENS WITH AND WITHOUT GALLSTONES 


Anomaly 
Total No. of cases No. pA 
Galistones 18 11 61:1 
No gallstones 47 20 42-5 


Tabie V: DUCT ANOMALIES FOUND IN OPERATIVE 
CASES COMPARED WITH CADAVER SPECIMENS 


Operative Cadaver 
(n == 140) | (n= 65) 
Anomaly No. wf No. 25 
Long cystic duct fusing low with 12 8:6 5 7:1 
common hepatic duct 
High fusion of cystic and 3 2-1 1 r3 
common hepatic duct 
(trifurcation) 
Accessory hepatic duct(s) 2 1-4 0 0 
Cystic duct joining right hepatic 1 0-7 1 r5 
duct 
Cholecystohepatic duct(s) 1 0-7 | 1-5 
Total 19 13-5 8 11-6 


Patients and methods 

The groups studied are shown in Table Il. One 
hundred and forty consecutive patients with calculous 
disease of the biliary system were operated on as 
elective cases in the period April 1972 to June 1975. 
At the time of operation a detailed sketch was made 
by the surgeon (E. A. B.), showing the main anato- 
mical features, and in particular the relations of the 
common hepatic and common bile ducts and the 
cystic duct, and the course and relations of the right 
hepatic and cystic arteries. 

Since we routinely endeavour to obtain peropera- 
tive cholangiograms in all cases, 97 cholangiograms 
were available for study. The reasons for failure to 
obtain cholangiograms in 43 patients varied. Lack of 
facilities and poor technique early in the series 
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accounted for 31 cases, in 6 cases a decision was 
made to open the duct without prior cholangiography 
and in a further 6 an operative cholangiogram was 
thought unnecessary. 

Dissection of 65 cadavers was also performed (33 
fresh hospital post-mortem specimens and 32 pre- 


served specimens from the University Department of 


Human Anatomy). These comprised mainly acal- 
culous cases, although the overall incidence of gall- 
stones in this material (27-7 per cent) is in keeping 
with the experience of others (Flint, 1934; Heaton, 
1973; Bateson and Bouchier, 1975). 

We have thus been able to compare results derived 
from a wide range of material. No other series has 
attempted to collate results from such varied sources, 
and we believe that this lends considerable weight 
to our findings. 


Terminology 

The terminology used to describe the anatomical 
aberrations is that of Hand (1973). Briefly, the terms 
‘anomalous’ and ‘aberrant’? are synonymous and 
apply to any deviant from the normal. An anomalous 
artery may be either replacing or accessory; this 
further subdivision is functional rather than anatomi- 
cal and as such is not of great practical importance to 
the surgeon. Thus, if a vessel passes to supply the 
gallbladder and the latter has to be removed, then 
the former needs to be tied safely; it matters less what 
its precise origin is, than what its course and relations 
are as it makes its way to the gallbladder. 


Results 

Vascular anomalies (Table HD 

The incidence of vascular anomalies is high, with 106 
out of 205 cases (51-7 per cent). Both the operative 
and cadaver groups show a similar incidence of the 
main vascular anomalies, indicating that a significant 
vascular anomaly is unlikely to be missed at operation, 
i.e. the more leisurely dissection of the dead yields no 
more esoteric vascular anomalies than the routine 
operative dissection of the living. 

The commonest arterial anomaly is the accessory 
cystic artery, though not much less common is 
anterior transposition of the cystic or the right 
hepatic artery or both. 

The incidence of the ‘caterpillar hump’ right hepatic 
artery is virtually identical in the two groups. We had 
suspected that the anomaly might have been a traction 
artefact produced during cholecystectomy. However, 
the fact that it occurs equally often in cadaver dis- 
section indicates that this is not the case. 

The total incidence of vascular anomalies was 
slightly lower in the cadaver group, though not 
significantly so. From Table IV it appears that this 
might be due to the inclusion of acalculous cases in 
this group. The difference in arterial anomalies in the 
cadavers between calculous and acalculous cases (61:1 
and 42:5 per cent respectively) is not statistically 
significant (y? = 0-94, n= 1, P» 0-1). Nevertheless it 
represents an interesting observation and has not, to 
our knowledge, been mentioned before. 


Duct anomalies (Table V) 

The incidence of duct anomalies is much lower than 
that of arterial abnormalities, with an overall incidence 
of 27 out of 205 (13:2 per cent). Both the operative 
and cadaver groups again show a similar incidence 
of the main duct anomalies (although the numbers 
are small), indicating that no significant duct anomaly 
is likely to be missed at operation. The commonest 
duct anomaly is the long cystic duct fusing low with 
the common hepatic duct. 

The slightly lower incidence of duct anomalies in 
the cadaver group appears from Table VI as if it 
might be due to the inclusion of acalculous cases in 
this group. The difference between calculous and 
acalculous cases (22:2 and 8:5 per cent respectively) is 
not statistically significant (P abs. = 0:05), but has 
not been reported before. 

It is worth noting that only two accessory hepatic 
ducts were found in the whole series (both were 
detected by operative cholangiography). None was 
found in the cadavers. The significance of this will be 
discussed later. 


All anomalies (Table VII) 

If arterial and ductal anomalies are considered 
together, the high incidence of anatomical abnor- 
mality is confirmed (52-1 per cent in the operative 
group, 46:2 per cent in the cadaver group). Indeed, 
abnormality is as common as normality! 

The number of patients in whom vascular and duct 
anomalies actually coexist is small, there being only 4 
in each group (an incidence of 2:8 per cent in the 
operative group and 6-1 per cent in the cadaver group). 
Patients with more than one vascular abnormality 
are somewhat more frequent; 27 (19-3 per cent) in 
the operative group and 11 (17 per cent) in the 
cadaver group. 

When all anomalies are considered together there 
remains the suggestion that overall they are slightly 
less common in the cadaver group, and from Table 
VIII it would appear that this results from the inclu- 
sion in this group of the acalculous cases. Although 
the difference between calculous and acalculous 
cadavers is not statistically significant (y? = 1:51, 
n= 1, P» 0-1), this is the first time that this difference 
has been noted. 


Sex ratio of anomalies 

Gallstones are commoner in women than men, and 
in this series the male : female ratio of patients with 
stones (operative and cadaver) is almost exactly 1 : 2 
(54 males : 104 females). As can be seen from Table 
LX, the incidence of abnormal anatomy in males with 
gallstones is less (42-6 per cent) than in females 
(59-6 per cent), though this difference is not statis- 
tically significant (y? = 2:26, n = 1, P = 0-1). If only 
cases with abnormal anatomy are considered (Table 
IX) 23 out of the 86 are males (267 per cent) and 
63 (73-3 per cent) are females, giving a male: 
female ratio for anatomical anomaly of 1 : 3. Thus, 
although calculous disease of the biliary tract is 
twice as common in women as men, the incidence of 
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Table VI: DUCT ANOMALIES IN CADAVER 
SPECIMENS WITH AND WITHOUT GALLSTONES 


Anomals 






Total No. of cases Wo. ee 
Gallstones 18 4 
No gallstones 47 4 i 





Table VU: INCIDENCE OF ALL ANOMALIES 
FOUND IN OPERATIVE CASES COMPARED WITH 
CADAVER SPECIMENS 





Cadaver (n 5:9) 





Normal 67 47-9 35 53:8. 


Abnormal 73 521 30 462 
Table VHI: INCIDENCE OF ALL ANOMALIES 

FOUND IN CADAVER SPECIMENS WITH AND 
WITHOUT GALLSTONES a 
No gallstones (r- 875. 





No. yA No. yis 
Normal 6 33 27 ST 
Abnormal 12 66* 20 42-6 


* Difference in anomalies between calculous aed acalculows - 
cadavers is not significant (y*— 1:51). | 





Table IX: INCIDENCE OF ALL ANOMALIES IN ix 
CALCULOUS CASES (OPERATIVE PLUS CADAVER, SU 
COMPARING MALES AND FEMALES vs 

Males (7n = 54) Females (n= 1G > 






No. yA Na. p 
Normal 34 874 4 40-4 
Abnormal 233 426 63 89-6 


Male : female ratio for anatomical anomaly, 1 : 3. 


Table X: INCIDENCE OF ALL ANOMALIES IN 
CALCULOUS COMPARED WITH ACALCULOUS 
CASES 





Calculous (== 158) Acalcalous (7 = at i 


No. No. — 5 
Normal 7S 47-4 27 57-4 
Abnormal 83 32-6 29 42-6 


anatomical anomaly is three times as common 5. 
women. Po 


Calculous versus acalculous cases (Table X) a 
As noted earlier, there was a lower incidence of anats- . 
mical abnormality in the relatively small group af- 
cadaver cases without gallstones. This group w 
therefore compared with the larger group of sto 
formers (both operative and cadavers) to see if there — 
might be a significant difference in incidence af | 
anatomical anomaly between calculous and acalcul: 
groups. Table X shows that normal anatomy s - 
commoner in the acalculous cases (57-4 per cemi- 
than in the calculous group (47:4 per cent) asd : 
although the difference is not statistically significent, 
it is of interest and has not been reported before. 
























Discussion 2, 
There is a high incidence of anatomical abnormalt* — 
in the disposition and relations of the extrahepacc . 
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Fig. 6. Types of accessory hepatic duct. 
(Reproduced from Lichtenstein M. E. and Nicosia A. J (1955) 
Clinical significance of accessory hepato-biliary ducts. Ann. 
Surg. 141, 120—124.) 


bile ducts and arteries. The surgeon will meet some 
anomaly in every other case upon which he operates. 
This is in keeping with the statement made by Hand 
(1973): ‘it is difficult to know what is normal and 
what is abnormal’. 

Vascular anomalies are much commoner than duct 
anomalies, occurring in over half (53-5 per cent) of 
all cholecystectomies performed for gallstones. The 
incidence of duct anomalies (13-5 per cent) indicates 
that approximately 1 in 8 cholecystectomies for stone 
will reveal a duct anomaly. 

The commonest vascular anomaly is an accessory 
cystic artery, though this is not much more frequent 
than an anterior cystic and/or right hepatic artery. 
The ‘caterpillar hump’ right hepatic artery, which is 
potentially a more treacherous anomaly, is much less 
common (6-4 per cent of all cholecystectomies) and is 
definitely not a traction artefact. 

The commonest duct anomaly is a long cystic duct 
with abnormally low fusion with the common hepatic 
duct, occurring in 8-6 per cent of cholecystectomies. 
In order to avoid excessive distortion of the common 
bile duct during operative dissection, or damage to 
the duct by excessively zealous attempts at stripping 
it off the cystic duct, it is suggested that a long cvstic 
duct need not be meticulously traced and tied flush 


858 


at its Junction with the common hepatic duct. Provided 
that it does not contain any stones, a retained cystic 
duct stump of 1-2cm is unlikely to produce any 
significant ‘postchclecystectomy syndrome’. A similar 
conclusion was reached by Hayes et al. (1958), who 
found a long cystic duct to be the commonest anomaly, 
occurring in 23 per cent of their cases. 

Despite the high overall incidence of anatomical 
abnormality it is unusual for both vascular and ductal 
anomalies to coexist in a patient (approximately 1 in 
every 35 cholecystectomies). 

Although the incidence of anomalies is high there 
are in fact relatively few surgically important ones 
(three vascular and five ductal), and these are all 
readily recognized at operation—a fact borne out by 
the striking similarity between our operative and 
cadaver dissections. 

In stone-forming patients there was a higher 
incidence of abnormal anatomy in females than in 
males, In view of the congenital nature of these 
extrahepatic anatomical abnormalities this is difficult 
to understand. It is tempting to suggest (in view of 
the higher incidence of gallstones in women) that 
this anatomical abnormality may have some bearing 
on stone formation, though current theories which 
indicate that the main defect is in the quality of the 
bile secreted by the liver appear to make this sugges- 
tion untenable. Perhaps the higher incidence of 
abnormal anatomy in females is the result rather 
than the cause of the disease, i.e. recurrent bouts of 
inflammation might alter the anatomical relations, 
at least of the arteries if not of the ducts. 

Whatever the explanation, the increased incidence 
of anatomical abnormality in females is also interest- 
ing because of Smith's assertion (1973) that bile duct 
stricture is much commoner in women than men. This 
might conceivably result from technically more 
difficult cholecystectomies in women than in men, 
although paradoxically bile duct strictures are 
generally claimed to develop after straightforward 
operations (Maingot, 1969; George, 1973; Hand, 
1973). 

It is interesting to note a higher incidence of both 
vascular and ductal anomalies in patients with gall- 


stones compared with those without. The difference 


does not reach statistical significance, but this is, as- 
far as we know, the first time that it has been reported. 
The likeliest explanation is that it is the pathology 
which modifies the anatomy. 

Finally, the low incidence of accessory hepatic 
ducts must be mentioned. Only 2 such ducts were 
detected in 140 operations, and both these were 
revealed on operative cholangiography. This is an 
incidence of 1:4 per cent for the operations and 1:0 per 
cent for the whole series (i.e. 2 in 205 cases). Whilst 
there were 43 failed cholangiograms, assuming the 
same pick-up rate of the anomaly for these cases as 
for the successful cholangiograms, i.e. 2 in 97, only 
1 further accessory hepatic duct could be expected, 
which would make very little difference overall. The 
only other series which has produced such a low 
figure is that of Brewer (1900), also | per cent, 





although McWhorter (1923) only claims 3 per cent. 
However, on studying in detail the paper by Hayes 
et al. (1958) it is apparent that out of 400 consecutive 
biliary operations, they found only 7 accessory ducts 
which meet our definition for this structure; this is an 
incidence of 1-8 per cent and, therefore, very much 
in keeping with our experience. 

It occurred to us to consider whether the workers 
who had produced a high incidence for accessory 
ducts, e.g. Johnston and Anson (1952), Healey and 
Schroy (1953), might have included cases which we 
had defined as abnormal fusion of the cystic duct 
with the right and left hepatic ducts, i.e. a situation 
which at dissection might appear as a tri/urcation. 
Perusal of drawings of examples of accessory hepatic 
ducts (Fig. 6) suggested that this might well have been 
the case. Thus, allowing for a certain ameunt of 
operative displacement, it is not difficult to see how 
we might have included cases of the type shown in 
Fig. 6C, D, E and F as examples of a trifurcation and 
failed to recognize the true nature of an accessory 
hepatic duct. Even when we added these examples to 
our other 2 cases we were still only able to muster an 
incidence for accessory hepatic duct of 5 cases per 140 
operations (3-6 per cent) and 7 in the total 205 cases 
(3-4 per cent). These figures again compare well with 
the 4:2 per cent incidence for the anomaly in the 
material of Hayes et al. (1958) when similar adjust- 
ments are made and their examples of trifurcations 
are added to those of accessory ducts. There is a 
considerable difference in our incidence of accessory 
hepatic ducts and that of other recent reports. Thus, 
on the basis of four reports since the war, viz. Michels 
(1951), Mooseman and Coller (1951), Johnston and 
Anson (1952) and Healey and Schroy (1953), we 
would have expected around 40 accessory ducts in 
205 cases whereas we could report only 2! We have 
no easy explanation for this manifest discrepancy 
between our own and these other series. 

We have already noted that the incidence of 
anomalies, arterial and ductal, between operative and 
cadaver cases is comparable, suggesting that our 
technique of dissection was not more meticulous in 
the cadaver cases. It is interesting to note the high 
incidence for accessory hepatic ducts (28 per cent) 
reported by Healey and Schroy (1953), who dissected 
resin casts in acalculous cadavers, lending weight to 
the theory that a more meticulous technique might be 
responsible for the results. As was stressed earlier, 
it is not possible to compare different types of pre- 
paration of the same basic material, and this example 
would appear to prove the point. Nevertheless, for 
practical purposes we would return again to 
Cheselden's (1740) stricture that "The study of 
Anatomy ... needs not many tedious descriptions 
nor minute dissections: what is most worth knowing 
is soonest learn'd'. 
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EDITORIAL NOTICE 

SI units 

The Editorial Board of the BRITISH JOURNAL or SURGERY has decided to 
change to the use of SI units, with full implementation of this decision by 
January 1977. For the remainder of this year contributors may submit 
papers with units in the old style, but are encouraged to use SI units as 
the primary method of expression, followed by the old units in parentheses. 
From January 1977 onwards only SI units will be acceptable, and definitive 
instructions have been included in the Instructions to Authors. From late 
1976 a paper which is submitted without SI units is likely to be returned 
for revision in this form. 


Submission of manuscripts 

In the past the BRITISH JOURNAL OF SURGERY, like many other journals, 
has asked for the submission of the top copy of manuscripts, tables and 
illustrations. The provision of only one copy results in delays if the opinion 
of more than one referee is required, and in the event of rejection the 
authors inevitably receive back a copy which is slightly marred by 
handling. 

For these reasons the BRrrisH JoURNAL OF SURGERY intends to introduce 
the following changes from 1 January 1977, and the /nstructions to Authors 
have been altered appropriately. 

1. Authors should submit two good quality plain paper photocopies of 
the script, and two copies of all illustrations and tables. Authors should 
retain the original of the paper. 

2. Authors will receive notice of acceptance/rejection, but in the interests 
of economy photocopies of the script, illustrations, etc. will not normally 
be returned. 
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SUMMARY 
Three patients with relapsing gallstone pancreatitis and 
normal routine biliary radiology are reported and 
discussed. 

It is emphasized that when dealing with recurrent 
pancreatitis for which no cause is evident, normal 
conventional biliary radiology (oral cholecystogram and 
intravenous cholangiogram) should not necessarily be 
accepted as conclusive. The use of endoscopic cholangio- 
graphy in such a situation is encouraging. 


THE association of cholelithiasis with acute relapsing 
pancreatitis is well recognized (Louw, 1964). In the 
United Kingdom gallstones are the commonest 
underlying abnormality, particularly in women 
(Trapnell, 1974). Surgical treatment of the biliary 
tract disease usually prevents further attacks (Trapnell, 
1966; Jepson et al., 1967; Mayday and Pheils, 1970). 
Thus, in patients with acute relapsing pancreatitis the 
detection or exclusion of gallstones is a crucial task. 
Oral cholecystography and intravenous cholangio- 
graphy should be routine, but these examinations are 
not totally reliable. Endoscopy and retrograde 
cholangiopancreatography (ERCP) may provide 
additional information concerning the biliary tract, 
as well as the pancreatic system in such patients 
(Cotton and Beales, 1974). 

The 3 patients presented here each had acute 
relapsing pancreatitis associated with gallstones and 
normal routine biliary radiology. ERCP showed 
gallstones in 2 of them; in the third the gallbladder 
and duct system appeared normal. 


Case reports. 

Case 1: A 33-year-old woman had had her first attack of acute 
pancreatitis at the age of 35 (serum amylase 4000 Somogyi 
units). Two and a half years later there was a recurrence. An 
oral cholecystogram was normal. After referral to St George's 
Hospital the following investigations were also normal: 
serum calcium, phosphate and lipoproteins; urinary 24-hour 
calcium excretion: barium meal, oral and intravenous 
cholangiogram, pancreatic isotope scan. 

ERCP showed gallbladder stones (Fig. la) and a dilated 
common bile duct containing a stone (Fig. 15). The pancreato- 
gram was virtually normal and a shallow duodenai diverticulum 
was noted. 

At operation the gallbladder was thick-walled and contained 
seven faceted stones. One stone was removed from a thick- 
walled dilated common bile duct. The pancreas was normal. 
Histologically, the gallbladder showed chronic cholecystitis. 


Case 2: A 54-year-old man had had his first severe attack of 
pancreatitis at the age of 52. He had had a similar attack 
2 years later (serum amylase 224 Street Close units, normal 
3-33 units), and was then referred to St George's Hospital. 
In the interim he had had several minor bouts of pain. An oral 
cholecystogram soon after his first attack of pancreatitis had 
proved normal. 

On admission to St George's Hospital the investigations, 
including oral and intravenous cholangiograms, were normal. 
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A radio-isotope pancreatic scan showed reduced uj 
ERCP showed multiple stones in the gallbladder, with a 
in the common bile duct (Fig. 2) and a normal sancreato; 

At operation the gallbladder was thick-wallec and cont 
multiple faceted pigment stones. There was pigment déb 
the common bile duct which was of normsul calibre 
necrosis was noted adjacent to the pancreas which was no 
Gallbladder histology showed acute on chronic cholecvs 


Case 3: A 38-year-old woman had developed pancreatis 
the age of 57. At that time she was admitted tc hospital «v 
within a month (serum amylase 2500 and 2700 Somogyi a 
respectively). She was found to have a non-functioning € 
bladder and hyperlipoproteinaemia type IV which was tree 
with diet. She had remained well for 10 months. at which è 
four further attacks of severe pain had occurred. Two of @ 
had required hospital admission (serum amylase 4900 Some 
units). 
The patient was referred to St George's Hospital. Hypes- 
lipoproteinaemia was confirmed and both oral aad intravea 
biliary X-rays were normal. ERCP revealed a tiny pao 
which was canulated with great difficulty and the X- 
showed a normal pancreatic duct, with no evidence of stoni 
in the gallbladder (Fig. 3). e 
At operation the gallbladder contained many s: 
cholesterol stones. The common bile duct was stightly dilax 
but did not contain stones. There was a pin-hole lumen te d 
papilla of Vater. The pancreas was normal. -istologicail 
the gallbladder showed mild chronic cholecystitiz. | 





Since operation all 3 patients have been sympten:- + . 
free for at least 18 months. 


Discussion ex 
The history of each of these patients is a saluta 
reminder that the diagnosis of gallstone pancrea: 
cannot always be confirmed or refuted with the sw 
ness and accuracy commonly thought to Rold. 

None of these patients was an alcaholic, 
hypercalcaemia, was on steroids or thiazide diure 
or had any biliary tract pathology by conventio 
biliary radiological techniques. Case 3 did have hype 
lipidaemia which may be associated with recurre: 
abdominal pain and pancreatitis; this is emenable : 
dietary prophylaxis (Bassett, 1974). However, this — 
patient's symptoms returned. 

Oral cholecystograms and intravenous. cholangie — 
grams are widely available investigations which are . 
mandatory in the search for an underlving trigg 
factor in recurrent pancreatitis. These conventioa 
forms of biliary radiology have a high overall accurac 
(Kreel, 1973), though in the acute stage of pancreatitis - 
even a normal gallblader may not opacify rades — 
logically (Diaco et al., 1969). a 

The 3 patients reported in this paper each had. 
repeated normal biliary radiology, yet each did hase 
gallstone pancreatitis and the biliary tract pathology” 
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Fig. 1. Case 1. a, ERCP showing a dilated common bile duct and two stones in the gallbladder, The pancreatogram shows 
minor branch duct abnormalities only. b, ERCP showing a dilated common bile duct containing a stone. There is a minor 
duodenal diverticulum. (Intravenous cholangiography 2 weeks previously had shown a normal 8-mm diameter common bile 


duct.) 





Fig. 2. Case 2. ERCP showing a stone in the lower end of the 
common bile duct. The pancreatic duct is basically normal. 


was corrected with surgery. This underlines the fact 
that conventional radiology of the biliary apparatus 
should not necessarily be accepted as conclusive 
evidence and raises the question: ‘What else should 
one do to exclude gallstones in a patient who has 
apparently idiopathic recurrent pancreatitis ?” 

Acosta and Ledesma (1974) suggested that careful 
search of the stools during the acute phase may 
reveal gallstones. Pfefferman and Luttwak (1971) 
pointed out that small gallstones may not be palpable 
at laparotomy and reported 4 such cases in whom the 
Stones only became evident after inspection of bile 
aspirated from the gallbladder. 

Endoscopic pancreatography is proving useful in 
planning the surgical management of patients with 
recurrent pancreatitis and normal conventional biliary 
radiology (Cotton and Beales, 1974). As we have 
shown, the coincident cholangiogram may be reveal- 
ing. Stones were clearly shown in Cases 1 and 2. At 
the same time Case 3 demonstrates that this technique 
is not infallible, since small stones were found at 
operation despite the normal ERCP. In Case 1 
ERCP revealed a dilated common bile duct which 
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Fig. 3. Case 3. Retrograde cholangiogram showing a 
normal common bile duct and gallbladder. Stones were 
found in the gallbladder at surgery. 


had been seen to be normal at intravenous cholangio- 
graphy 2 weeks previously. The difference in calibre 
of the duct at the two examinations, 2 weeks apart, 
does not mean that we have to question the widely 
accepted view that intravenous cholangiography 
gives an accurate indication of the calibre of the duct, 
even if it does not reveal stones, The likely explana- 
tion is that the stone in the duct produced the dilata- 
tion in the interval. 

To the question: ‘Have gallstones been excluded ? 
there is no positive reply. When faced with a patient, 
particularly a woman with recurrent attacks of 
pancreatitis and normal biliary radiology, it is 
necessary to maintain a high index of suspicion. 
Endoscopic cholangiography may help. In many cases 
diagnostic laparotomy is appropriate. 


References 

ACOSTA J. M. and LEDESMA C. L. (1974) Gallstone 
migration as a cause of acute pancreatitis. New 
Engl. J. Med. 290, 484—487. 





BASSETT D. R. (1974) Abdominal pain in hyper- 
lipoproteinaemia. (Letter.) New Engl. J. Med. 
290, 748. 

COTTON P. B. and BEALES J. G. M. (1974) Endoscopic 
pancreatography in management of relapsing 
acute pancreatitis. Br. Med. J. 1, 608-611. | 

DIACO J. F., MILLER L. D. and COPELAND E. M. (1969) 
The role of early diagnostic laparotomy in acute 
pancreatitis. Surg. Gynecol. Obstet. ic 263- 
269. 

JEPSON R, P., YOUNG J. F. and ZAIKOS A. (1967) ‘The 
natural "history of "Acute pancreatitis”; Aust. 
NZ. J. NE 37, 21-31. 


TRAPNELL J, E. (1974) Acute pancreatitis. Br, J. Hosp 













Gallstone pancreatitis and radiola - 


KREEL L. (1973) Radiology of the biliary system. C 
Gastroenterol. 2, 185—212. 
LOUW H. J. (1964) Pancreatitis. J. R. Coll. Surg. Edin É 
10, 56-66. 
MAYDAY G. B. and PHEILS M. T. (1970) Pancreati 
clinical review. Med. J. Aust. 1, 1142-1144. 
PFEFFERMAN R. and LUTTWAK E. (1971) Gallstene 
pancreatitis. Arch. Surg. 103, 484—485. 
TRAPNELL J. E. (1966) The natural history and prog 
nosis of acute pancreatitis. Ann. R. Coll. Sg 
(Engl) S, 265-287. | 





Med. 12, 193-203. 


"2 








Br. J. Surg. Vol. 63 (1976) 864-866 





The immunogenicity of starch glove powder and talc 


J. B. F. GRANT, J. D. DAVIES, J. V. JONES, H. J. ESPINER 


AND W. K. ELTRINGHAM* 


SUMMARY 

An antigen responsible for cutaneous delayed hyper- 
sensitivity to starch glove powder in guinea-pigs was 
found to be associated with starch grains. Tale was not 
immunogenic in this system, and did not cross-react 
in skin tests with starch glove powder. Additives and 
protein components in the glove powder did not appear 
to be antigenic. 


THE recent identification of talc particles on surgeons’ 
gloves and in histological tissue from starch powder 
granulomas (Henderson et al., 1975a, b) raises the 
possibility that contaminating talc contributes to the 
inflammation in starch glove powder peritonitis. 
Apart from starch grains, commercially available 
powders also contain magnesium oxide, sodium 
sulphate and sodium chloride, the first of which has 
been shown to induce chemical inflammation in 
animals (Myllarniemi et al., 1966). However, we have 
been impressed by the clinical features of starch 
peritonitis which are suggestive of a hypersensitivity 
reaction. This is supported by evidence of the 
immunogenicity of starch glove powder in the 
guinea-pig (Grant et al., 1975). 

The present studies were undertaken to investigate 
the possible role of talc in this hypersensitivity and to 
attempt to categorize more precisely the nature of the 
antigen in the glove powder. 


Materials and methods | 
Female Hartley strain guinea-pigs (Redfern) weighing 
300-400 g at the start of the experiment were used. 


Experimental procedures 

Three groups of guinea-pigs were immunized with 
starch glove powder by injecting into the neck 10 mg 
powder (Biosorb, Ethicon) intradermally in an emul- 
sion of 0-5 ml sterile pyrogen-free normal saline 
(Allen & Hanburys) and 0:5 ml Freund's complete 
adjuvant (Difco). Another group received 10 mg 
sterile purified talc BP, also administered intra- 
dermally after emulsification with the same volume 
of sterile saline and Freund’s complete adjuvant. 
Control animals received the same volume of sterile 
saline emulsified with adjuvant. 


Skin tests 

These were performed as previously described (Grant 
et al., 1975) at intervals after the initial nuchal 
inoculation by injecting 0-1 ml of test suspension 
intradermally into the ear and recording changes in 
ear thickness. 
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Test suspensions 

Each animal was challenged with two test suspensions 
which were injected into separate ears. The powders 
used were as follows: experiment 1 (a) commercially 
available starch glove powder (Biosorb, Ethicon) and 
(b) sterile purified talc BP; experiment 2 (a) starch 
glove powder (Biosorb, Ethicon) and (5) raw starch 
powder that had not been treated with epichlorhydrin 
and lacked additives; experiment 3 (a) starch glove 
powder that was digested with pronase and (5) starch 
glove powder that was processed for pronase 
digestion but incubated with heat-inactivated pronase 
(pronase-control starch). 

Pronase digestion was undertaken using a standard 
procedure (Nomoto et al., 1960). 

Chemical analysis was carried out using a 1-mg 
sample of Biosorb starch powder in a Perkin Elmer 
240 CHN elemental analyser and compared with 
appropriate standards. 

In view of the non-normal distribution of the data 
the Wilcoxon White ranking test (Mainland, 1963) 
was used in the statistical analysis. 


Results 

The alterations in ear thickness recorded after intra- 
dermal challenge with a variety of test suspensions 
in guinea-pigs previously immunized with starch 
glove powder or talc and controls are set out below. 


Experiment 1. Comparison of the immunogenicity of 
starch glove powder and talc 

Slight cutaneous thickening was found in all 11 
unimmunized control animals 24 hours after challenge 
with starch and talc powders (Figs. 1,2), and there 
was no significant difference between these two 
responses. The ear swelling 24 hours after challenge 
with starch was significantly greater (P<0-05) in 
6 starch-immunized animals than in controls ad- 
ministered saline and Freund's adjuvant (Fig. 1). The 
response to talc in talc-immunized animals was 
indistinguishable from that found in the control 
animals (Fig. 2). 


Experiment 2. Comparison of antigenicity of com- 
mercial starch glove powder and raw maize starch 

The 8 animals challenged intradermally with com- 
mercial starch glove powder and raw maize starch 
3 and 4 weeks after immunization with starch glove 
powder developed ear swelling which was maximal at 


* Departments of Surgery, Pathology and Medicine, University 
of Bristol. 





Increase in ear thickness (mm) 





Talc 


Biosorb 


Ear inoculum starch 


Starch-treated animals O 
Saline-treated animals @ 


Fig. 1. Increase in ear thickness 24 hours after local 
injection of starch powder and talc powder in guinea-pigs 
immunized with starch powder and saline-treated controls. 


24 hours, declining thereafter (Fig. 3). At no time 
was there a significant difference between the responses 
to the two powders. 


Experiment 3. The effect of pronase digestion on the 
antigenicity of starch glove powder 

The 8 guinea-pigs challenged intradermally with 
pronase-digested starch powder and pronase-control 
starch powder 3 and 4 weeks after immunization with 
starch glove powder developed ear swelling which was 
maximal between 24 hours and 48 hours in both ears 
(Fig. 4). There was no significant difference between 
these two responses. 


Chemical analysis 

Automatic analysis of Biosorb starch glove powder 
demonstrated the following constituents: carbon 
38-97 per cent, hydrogen 6:2 per cent and nitrogen 
0-07 per cent. 


Discussion 

These experiments confirm the cutaneous hyper- 
sensitivity to processed starch glove powder in guinea- 
pigs that we have described previously (Grant et al., 
1975). The hypersensitivity to raw maize starch lacking 
additives and the starch powder after proteolytic 
digestion by pronase was similar and this may cast 
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with starch powder and talc powder in guinea-pigs immunized = 
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Fig. 3. Increase in ear thickness after local injection 
of Biosorb starch and raw maize starch 4 weeks 
after immunization with starch powder, 
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some light on the nature of the responsible antigen. 
Apparently, the antigen is not one of the chemical 
additives, is not produced by the cross-linking agent 
epichlorhydrin and is unlikely to be protein. This 
suggests that the antigen is intimately associated 
with the starch grains and may be a carbohydrate. 

The failure of talc particles to induce hypersensi- 
tivity and its lack of cross-reactivity indicate that talc 
is not responsible for delayed cutaneous hyper- 
sensitivity in the guinea-pig. The role of delayed 
hypersensitivity in the pathogenesis of granulomas 
after peritoneal inoculation of starch (Grant et al., 
1976) suggests that talc is unlikely to play a part in the 
development of florid peritoneal inflammation. 

In man the pathogenetic significance of the demon- 
stration of talc particles on surgical gloves and in 
sections of starch granulomas (Henderson et al., 
1975a, b) is uncertain. Unidentified crystals resembling 
talc had been noted in earlier accounts of starch 
granulomas (Coder and Olander, 1972; Davies and 
Neely, 1972), but their inconstant presence did not 
favour an important role for them. The more sensitive 
replication technique of Henderson (1969) showed 
that talc contamination is more common than was 
appreciated. 

We feel that although talc was in the past a common 
cause of postoperative peritonitis (German, 1943; 

iseman et al., 1947), starch peritonitis differs from 
talc peritonitis in several important respects, The 
latent period between laparotomy and the onset of 
symptoms is 2-6 weeks in starch peritonitis, while in 
talc peritonitis the latent interval is variable and 
usually longer. Furthermore, the systemic mani- 
festations in starch peritonitis (Bates, 1965) and the 
frequency of late intestinal obstruction in talc 
peritonitis also distinguish the two conditions. 

Although talc is also known to induce granulomas 
and has been shown to be a contaminant on surgical 
gloves there is no evidence that it produces a specific 
immunological hypersensitivity. Our previous studies 
have shown that features of starch peritonitis can be 
reproduced by challenging immunized animals (Grant 
et al., 1976). The experiments described here and the 
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clinical observations suggest that an antigen closely 
associated with the starch grains may be responsible 
for the florid granulomas and the clinical charac- 
teristics of starch peritonitis. Effective prophylaxis of 
starch peritonitis will therefore require more than the 
elimination of talc from surgical gloves. 
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Allergic starch peritonitis in the guinea-pig 
J. B. F. GRANT, J. D. DAVIES AND J. V. JONES* 


SUMMARY 

An experimental starch peritonitis in guinea-pigs 
previously immunized with starch glove powder and 
Freund’s complete adjuvant is described. After peritoneal 
challenge by 10 mg starch glove powder, 22 per cent of 
the animals developed florid omental granulomas 
resembling those found in some patients with post- 
operative glove powder peritonitis. It is suggested that 
delayed hypersensitivity to a component of the glove 
powder may be responsible for the clinical features of 
starch peritonitis in man. 


THE intense inflammatory reaction to starch glove 
powder which complicates the postoperative con- 
valescence of some patients is uncommon, but 
presents surgeons with a difficult diagnostic problem. 
The associated systemic manifestations of malaise, 
abdominal pain and pyrexia with elevation of the 
erythrocyte sedimentation rate which develop after a 
symptom-free latent period are well recognized 
(Bates, 1965; Neely and Davies, 1971; Ignatius and 
Hartmann, 1972). However, the pathogenesis of the 
peritoneal granulomas which involve the peritoneum 
and the greater omentum (Bates, 1965; Cox, 1970) 
remains obscure. The clinical features, the granulo- 
matous nature of the lesions and the dramatic im- 
provement following steroid therapy (Bates, 1965; 
Maggs and Reinus, 1959) are more suggestive of an 
underlying immunological mechanism than a simple 
foreign body response. 

Guinea-pigs immunized with starch glove powder in 
Freund's complete adjuvant have been shown to 
develop a cellular immunity to starch constituents 
leading to cutaneous delayed hypersensitivity when 
challenged intradermally with the antigen (Grant et al., 
1975). This investigation was undertaken to study the 
effect of such sensitivity on the peritoneal response 
of guinea-pigs in the hope that this might shed some 
light on the pathogenesis of starch glove peritonitis 
in man. 


Materials and methods 

Hartley strain guinea-pigs (Redfern) weighing be- 
tween 300 and 400 g at the start of the experiment 
were used. 


Experimental procedures 

The animals were immunized by the intradermal 
injection of an emulsion which contained 10 mg starch 
glove powder (Biosorb, Ethicon), 0-5 ml sterile 
pyrogen-free normal saline (Allen and Hanburys Ltd) 
and 0Sml Freund's complete adjuvant (Difco). 
Control animals received the same volume of saline 
emulsified with Freund's complete adjuvant. 


Skin tests T 
These were performed in the ear, as previonsi/- 
described (Grant et al., 1975), 2 weeks a^ter immane - 
zation by the intradermal injection of O1 mg starsi- 
glove powder in 0-1 ml sterile pyrogen-free nor 
saline. A positive reaction was indicated by the de=- 
velopment of erythema 24 h after the test inoculatos. - 








Peritoneal challenge Fa 
Starch glove powder 10 mg in 1:0 ml sterile pyroger- . 
free saline was inoculated intraperitoneally 16 cay 
after immunization, and the animals were sacribecd 
1, 2, 3, 4, 5, 7 and 10 days later. Examination of ihe 
peritoneal cavity included: counting peritoae d- 
nodules, a search for adhesions, assessment of the. 
gross appearance of the omentum and microscepic | 
study of the omentum in all the animals and nodules 
on the bowel when present. 










Histology ee 
The omentum or nodules were fixed in buffered 1€ per- 
cent formalin. The tissues were embedded in paraf 
and sections were stained with Harris’s haematoxe 
and eosin and examined by transmitted illumin | 
with and without polarization on a Zess Universal. 
microscope. e 








Results sg 
The responses to inoculation of the zar and the 
abdominal findings at intervals after periton 
injection of 10 mg starch glove powder in starch-- 
immunized and control animals are set out below. | — 









Skin tests As 
An erythematous reaction 24 hours after intrademn! 
challenge by 0-1 mg starch was seen in 25(69 per c 
of the 36 starch-immunized animals. Control anir 
showed no erythema at this time. 








Peritoneal nodules K 
Discrete white nodules measuring 1-5 mm were foursi: 
in the bowel wall or beneath the parietal peritoneu 
7 control animals and 3 starch-immunized anim: 
The difference between the groups is not statistic 
significant. Microscopy of these nodules in the b 
wall showed starch granules deep in the submucosa. 
and muscularis propria. x 













Adhesions p 
These were not detected in any animals of either the- 
control or starch-immunized group. 
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Fig. 1. Superficial omental plaque of mesothelium and 


granulocytes. The reaction in a control animal 2 days after 
the intraperitoneal injection of starch. HE. ( x 140.) 
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Fig. 2. Exuberant inflammatory reaction deep in the omentum 
of a starch-immunized animal. Also 2 days after the 
intraperitoneal injection of starch. HE. (x 140.) 






Omentum 
Macroscopic appearances: The greater omentum of all 
the control animals appeared normal to the naked eye. 
It was a transparent structure containing a variable 
quantity of fat but readily spread out for inspection. 
In contrast, in 8 of the 36 starch-immunized animals 
(22 per cent) the omentum was thickened, opaque, 
rolled up and firmly adherent to the greater curvature 
of the stomach. Such omental changes were found at 
all times after intraperitoneal injection of the starch. 
The omentum of the remaining animals in this group 
appeared similar to that of the controls. 
Microscopic appearances: In all the control animals 
the omentum showed a mild inflammatory reaction to 
the starch. This consisted of superficial plaque-like 
lesions (Fig. 1) composed of a leucocytic exudate and a 
variable degree of mesothelial multi-layering. In the 
first few days the leucocytes were predominantly 
polymorphonuclear granulocytes, but later mono- 
nuclear macrophages and foreign body giant cells 
became more marked. The deeper layers of the 
omentum were free of inflammation, and fibrinous 
exudation was inconspicuous. 

In the immunized animals that did not develop 
macroscopic  omental lesions the histological 
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appearances resembled those in the control animals. 
The 8 omenta that became rolled up and thickened dis- 
played strikingly different inflammatory reactions. In 
these the whole depth of the omentum was inflamed 
(Fig. 2). A massive cellular exudation, on the first 
day mainly granulocytic but mostly composed of 
macrophages thereafter, was accompanied by vascular 
pavementation and marked fibrin deposition in and 
on the surface of the omentum. Extensive necrosis of 
granulocytes was evident on the second day, and by 
the fourth and fifth days epithelioid and giant cell 
granulomas were well marked. At 10 days the density 
of the cellular exudate was declining and fibroblastic 
activity was obvious. At all stages in such omenta 
starch grains were found deep in the tissue. This 
contrasted sharply with their superficial location in 
omentum from control animals. 


Discussion 

The omentum has the ability to collect extraneous 
material in the peritoneal cavity. In control animals 
10 mg of starch glove powder acted as an irritant 
capable of exciting a superficial acute inflammation in 
the omentum that later evolved into a superficial 
foreign body giant cell reaction. Earlier experiments 
with higher doses (ranging from 100 mg to 2 g) in dogs 
(Lee et al., 1952), rabbits (Myers et al., 1960), rats 
(Lüchtrath and Dietrich, 1967), mice (Hartmann and 
Ignatius, 1972) and guinea-pigs (Perper et al., 1971) 
differ from our findings in unsensitized animals only 
in the intensity of the inflammation. The reaction 
evoked by high doses of intraperitoneal starch in 
unsensitized animals more closely resembles the 
macroscopic nodules in the submucosa and muscularis 
propria found in this study, which evidently result 
from the accidental inoculation of the powder directly 
into the bowel wall or parietal tissues of the peritoneal 
cavity. The absence of adhesion formation in our 
experiments probably reflects the comparatively small 
quantity of powder that was injected. 

The omental inflammation was strikingly different 
in 8 of the 36 animals previously immunized with 
starch in Freund's complete adjuvant. The macro- 
scopic swelling and opacity of the omentum, apparently 
resulting from the dense cellular infiltration, and its 
rolled-up adherent character, which is probably 
related to the fibrinous exudation, were restricted to 
immunized animals. 

There are several reasons for suspecting that these 
lesions reflect delayed hypersensitivity to starch glove 
powder. A cutaneous delayed hypersensitivity reaction 
has been demonstrated in guinea-pigs immunized with 
glove powder (Grant et al., 1975). The erythema seen 
24 hours after challenge in the skin tests in 69 per cent 
of the starch-immunized animals in this study suggests 
that similar sensitivity had been induced. The mono- 
nuclear cell predominance in the omental lesions after 
the second day resembles the cutaneous response to 
starch in sensitized animals. In addition, the tubercu- 
loid nature of the granulomas that develop is character- 
istic of other states where delayed hypersensitivity has 
been demonstrated (Epstein, 1967). 


Histologically, the omental lesions in immunized 
guinea-pigs resemble those found in starch-induced 
peritonitis in man, with granulomatous inflammation 
in which starch granules are present. This suggests that 
the pathogenesis of the two conditions may be related. 
The failure to induce enhanced reactions in all the 
guinea-pigs, detected as cutaneous erythema (69 per 
cent) or omental thickening (22 per cent), despite using 
an adjuvant is in part attributable to the use o? outbred 
animals but also suggests that the starch powder is 
only weakly antigenic. This would perhaps explain the 
low incidence of florid starch peritonitis in man. 

Our findings show that peritoneal inflammation in 
the guinea-pig induced by starch glove powder is not 
just dose-dependent, but is also significantly enhanced 
in immunized animals. These observations support the 
immunological interpretations (Bates, 1965; Holgate 
et al., 1973) of delayed skin reactions to starch in 
patients with postoperative peritonitis. In view of its 
implications for effective prophylaxis the responsible 
antigen in starch glove powder should be identified. 
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A comparison of polyglycolic acid and catgut 
sutures in rat colonic anastomoses 


CLAIR MUNDAY AND F. P. McGINN* 


SUMMARY 
Standard colonic wounds were closed in 44 rats by 
either polyglycolic acid or catgut sutures. Seven days 
later portions of the colonic wounds were measured for 
tensile strength and examined histologically. There was 
no difference in the mortality, strength of the anastomosis 
or the amount of inflammation induced by either of the 
suture materials used. 


THE incidence of anastomotic dehiscence after colonic 
surgery is of the order of 20-25 per cent (Morgenstern 
et al., 1972), although in low anterior resection the rate 
may be as high as 69 per cent if a careful search is 
made (Goligher et al., 1970). There is little doubt that 
leakage from colonic anastomoses is the most im- 
portant factor in the relatively high morbidity and 
mortality associated with large bowel operations. 
Although there are many factors which may contribute 
to the high leakage rate, surgical technique and the 
suture material used play a considerable part in 
successful healing. A single layer anastomosis has been 
shown to be superior to a two layer closure in the dog 
colon (McAdams et al., 1970), and this finding has 
recently been confirmed in man for low colorectal 
anastomoses (Everett, 1975). Similarly, an inverting 
technique has advantages over an everting one (Loeb, 
1967; Gill et al., 1969). 

There is little general agreement, however, about the 
suture material of choice. The new synthetic absorbable 
suture material polyglycolic acid has been reported to 
have advantages over chromic catgut, which is used by 
many surgeons for colonic anastomoses. In particular, 
polyglycolic acid causes less inflammatory response 
(Dardik et al., 1971), has a higher tensile strength for a 
given calibre in vitro (Howes, 1973) and maintains 
its strength for slightly longer than catgut in vive 
(Herrman, 1973). Polyglycolic acid has better knot- 
holding qualities than catgut (Holmlund, 1 974) and is 
considered by many workers to be a more suitable 
suture material (Anscombe et al., 1970; Howes, 1 973). 
The clinical use of polyglycolic acid sutures for 
colonic anastomosis has been examined previously 
(Clark et al., 1972) and no significant difference from 
catgut was shown. It was considered that a further 
comparison of these suture materials in the colon 
would be useful. 


Materials and methods 

Wistar rats weighing 250—500 g were used. Each animal 
was anaesthetized with intraperitoneal Nembutal 
6 mg/100 g body weight. Under aseptic conditions a 
midline ventral abdominal incision was made through 
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which the proximal colon was identified. The colon 
was divided transversely approximately 5 cm distal to 
the caecum without compromising the mesentery, and 
this wound was then closed using interrupted simple 
Gambee sutures (Gambee et al, 1956). The suture 
material was either 2/0 polyglycolic acid or 2/0 
chromic catgut, and different materials were used in 
alternate rats. The abdominal wall was closed in 
layers, and the animals were allowed to recover. 
Seven days postoperatively the animals were sacrificed 
and the abdominal wound was reopened. Macro- 
scopic evidence of dehiscence was sought and a 
standard dumb-bell-shaped portion of the colonic 
wound was excised at right angles to the wound, 
measuring 2 cm long by 1 cm at each end and 0-5 cm 
wide at the midpoint (Fig. 1). The tensile strength of 
this wound portion was measured by a tensiometer. 
At the same time another similar segment of intact 
colon was removed for comparison. A small piece of 
the colonic wound was taken for histological examina- 
tion, and was assessed by an independent pathologist 
for evidence of inflammation. 


Results 

Twenty-two rats were used for each suture material. 
There were 7 deaths in each group (Table I). There was 
no significant difference between the macroscopic 
complication rate in each group. 

The results of the tensile strength measurements are 
shown in Table II. There was no difference between 
the tensile strength of the intact colon in either group 
of rats (P» 0-5). There was similarly no significant 
difference between the tensile strength of the colonic 
wounds with polyglycolic acid or chromic catgut 
closure, although all the wounds were weaker than the 
intact bowel (P « 0-05). a 

Examination of sections of colonic anastomoses did 
not show any difference in the degree of inflammation 
caused by the two suture materials. Both types gave 
rise to giant cell and macrophage reactions with 
varying degrees of acute and chronic inflammation. 


Discussion 

Anastomoses in the colon continue to give rise to a 
relatively high mortality and morbidity. The overall 
mortality in a large series of colonic anastomoses was 
4 per cent and over one-third of these deaths were due 
to anastomotic dehiscence (Schrock et al., 1973). The 
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incidence of anastomotic disruption in that series was 
4-5 per cent, but recent studies have indicated that the 
true leakage rate will be much higher if routine post- 
operative barium and sigmoidoscopic studies are 
made. Using such techniques an overall leakage rate of 
51 per cent has been found after anterior resection of 
the rectum, and up to 69 per cent when the anastomosis 
is made below the pelvic peritoneum (Goligher et al., 
1970). 

Many factors are involved in the high leakage rate 
from colonic anastomoses. Many deleterious effects 
may be involved, including the increasing age of the 
patient, particularly if over 60 years, the presence of 
anaemia, preoperative irradiation, the presence of 
infection at the time of surgery and if the operation has 
been performed for cancer (Schrock et al., 1973). The 
technique of anastomosis also is important in the 
prevention of postoperative complications. It has 
been shown experimentally in dogs and rabbits that an 
inverted single layer anastomosis causes less stenosis 
of the lumen, is much stronger and is less likely to 
cause leakage than an everted anastomosis (Loeb, 
1967; Gill et al., 1969). When a single layer inverting 
technique was compared with a two layer inverting 
technique it was found that the resistance to disruption 
was higher with the single layer after 4 days, that less 
encroachment of the lumen was caused and that there 
was less inflammation (McAdams et al, 1970). A 
recent prospective randomized trial in man has 
confirmed that these findings are true at least for 
anastomoses below the pelvic peritoneum using 
Supramid sutures (Everett, 1975). 

There seems to be little general agreement about the 
best suture material for use in the colon. The tra- 
ditional and possibly still the most widely used suture 
material for colonic anastomosis is chromic catgut. 
However, it has been pointed out that excessive tissue 
reaction, such as is habitually caused by catgut, tends 
to weaken healing tissues (Everett, 1974), and from a 
theoretical point of view it might be expected that the 
use of a suture material which would cause less 
inflammation than catgut would be preferable for the 
colon. In view of early reports of the inert nature of 
polyglycolic acid (Dardik et al., 1971) and its superior 
strength and knot-holding qualities (Herrman, 1973; 
Howes, 1973) it seemed appropriate that polyglycolic 
acid should be used for colonic anastomoses. How- 
ever, polyglycolic acid seemed to show no particular 
benefit over chromic catgut in a prospective random- 
ized clinical trial comparing these suture materials for 
colonic anastomoses (Clark et al., 1972). 

The present work has confirmed that there seems to 
be no particular advantage in using polyglycolic acid 
for colonic anastomoses rather than chromic catgut. 
The single layer inverting technique used throughout 
was easy to standardize, and in particular the use of the 
different suture materials was alternated so that no 
bias ensued from increasing expertise being obtained 
with practice. The mortality rate was similar, and 
rather high in both groups, and there was no signifi- 
cant difference in the incidence of such complications 
as macroscopic leakage and stenosis. Tensile strength 








Polyglycolic acid and catgut sutures 





Fig. 1. Dumb-bell-shaped portion of tissue excised for wonna 
tensile strength estimations. Shaded areas indicate sites a) 
attachment of tensiometer. 


Table I: OVERALL RESULTS 








———— 


Chromic catgut — Polyglycolc 
Number of operations 22 24 
Deaths 7 7 
Stenosed anastomoses 4 5 
Non-fatal leakage 3 3 


Table H: TENSILE STRENGTH OF COLON AND 
ANASTOMOSES 
Tensile strength (g/0.5 zm 


Mean s.&. 
Polyglycolic acid group 
Intact colon 150-6 715 
Anastomosis 77-4 33. 
Chromic catgut group 
Intact colon 1391 iow 
Anastomosis 101-2 448 p 











measurement of anastomoses is open to criticar 
that the integrity of any anastomosis may not deg 
necessarily upon the tensile strength. However, ie 
tensile strength measurements are probably more 
valid than bursting pressures when tbe integri 
bowel anastomosis is being studied (Nelson : 
Anders, 1966), and reasonably consistent results "s 
obtained with the simple tensiometer which was us 

It is interesting that the histological appearance 
the bowel wounds at 7 days showed similar ir 
matory and foreign body giant cell changes withe 
suture material. This is in contrast to the recuse 
inflammatory response of skin and subcutasesux 
tissue to polyglycolic acid as compared with catas 
and commented upon by many workers (Dardik et 
1971; Herrman, 1973). Polyglycolic acid has B 
considered to be such a superior suture materami te 
chromic catgut with respect to the minimal inct 
inflammatory response that it has been claimed 
fulfil the criteria laid down for the ideal sut 
material (Anscombe et al., 1970). The increased ? 
reaction seen in this study may be due te the con 
nation of the suture tracts with faecal material fr 
the bowel lumen at the time of surgery. If this si 
so it might be hoped that adequate bowel preparat 
before surgery, both mechanically and with a 
biotics, which was not studied in the present w« 
might reduce the inflammatory response obtaimes 
with polyglycolic acid. Until such a reducticn is 
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inflammatory response with polyglycolic acid has been 
shown to occur, however, there is no evidence that the 
use of polyglycolic acid for colonic anastomosis is in 
any way superior to chromic catgut. Indeed, the 
braided nature of polyglycolic acid may be a disad- 
vantage for bowel anastomosis work as there may be a 
certain sawing action on the delicate bowel tissues 
when the sutures are inserted. 
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The burst abdominal wound: a mechanical approach 


T. P. N. JENKINS* 


SUMMARY 
The burst abdominal wound has a mechanical cause. It 
is the result of suture breaking, knot slipping, the intact 
suture cutting out of the tissues or protrusion of gut or 
omentum between stitches. 

Measurements of abdominal girth and the xiphoid- 
pubis distance before and during abdominal distension 


show that a wound may lengthen by 30 per cent if 


distension occurs. An adequate reserve of suture length 
in the wound is necessary to allow this lengthening to 
occur and to ensure a minimal resulting rise in tension 
between the sutures and the tissues. 

Three variables present in every continuous wound 
closure—the suture length inserted, the wound fascial 
length and the number of stitches—determine the stitch 
interval and the size of the tissue bite, which are the 
two vital factors in wound strength under the surgeon's 
control. These variables may be expressed by the ratio 
of the length of suture (SL) inserted to the wound length 
(WL), the ratio SL : WL. 

Analytical and clinical evidence is presented to show 
that: 

I, Deep wound disruption (evisceration and ventral 
hernia) is associated with the use of an SL : WL ratio 
of 2 : 1 or less—the lower the ratio, the greater is the 
risk of a burst wound. 


2. Wound disruption because of cutting out of 


sutures can be prevented by the use of non-absorbable 
continuous sutures at 1-cm intervals and an SL: WL 
ratio of 4 : J or more. 


SURGEONS seem to have accepted as unavoidable à 
continuing incidence of deep wound disruption (with 
or without evisceration) of about 5 per cent in vertical 
laparotomy wounds, and recent writers have con- 
tinued to propound the view that neither the suture 
material (Reitamo and Móller, 1972) nor the technique 
used (Efron, 1965: Ferrer, 1969) is of importance. No 
rational explanation of the occurrence of wound 
bursting has been offered and little attempt has been 
made either to analyse the mechanical factors 
. potentially involved in disruption or to relate these 
to the apparent remarkable success of some surgeons 
using particular methods of avoiding burst abdominal 
wounds in their own practice (Abel and Hunt, 1948; 
Spencer et al., 1963). A return to first principles offers 
a solution to the problem, and in this paper a 
theoretical analysis of the abdominal wound exposed 
to distending intra-abdominal forces and the practical 
application of this analysis to wound closure are 
presented. 


Theoretical analysis 
It has been shown (Dudley, 1970) that the size of the 
bite and the diameter of the suture material bear an 


inverse relationship to the distribution of forces ai “fe 
suture-tissue interface. Thus, large bites with teci 
sutures should have less tendency to cut out : 
small bites with thin sutures. However, this statem 
neglects the dynamic state of the wound 4 
laparotomy and the changes in tensiog which r 
result from stretching as the abdomen cistends. T 
will now be considered, principally im relation £c 
continuous sutures. 











Changes in girth, xiphoid-pubis distance and wore 
length 

The wound fascial layers tend to lengthen as 
abdomen distends. Table I gives the percentage cha 
in values for abdominal girth and xiphoid-pa 
distance for three distending circumstances: volume: 
inspiration, Caesarean section and paralytic ileus. : 
the last two cases the values found (mean and extrem 
are such that an increase in wound length of 30 
cent is a reasonable figure to select for use in furt 
calculatiens. 
















Table I: ENCREASES IN GIRTH AND XIFHOID- 
PUBIS DISTANCE CAUSED BY ABDOMINAL 
DISTENSION 

si increase ic. 








distension 
Abdominal distension Type of Mean 
associated with: measurement value 
Voluntary inspiration Girth 6 
(n= 18) Xiphoid-pubis 12 
Caesarean section Girth i8 
(n 27) Xiphoid—pubis ES a 
Gut obstruction or Girth 27 24 * 
paralytic Heus Xiphoid—pubis S ET 
(n= 5) . 











Mathematical approach to a single stitch in a continacss: 
suture Po 
Consider a length of continuous sutare (Fig. 1j 
inserted to resemble a series of identical isosoe! 
triangles, thus maintaining a constant transv 
distance across the wound (TD in Fig. 1). Select 
of an isosceles triangle stitch pattern simpl 
calculation. By geometric use of one individual stitc 
ATB, and by dropping a perpendicular, TD, a rigi 
angled triangle, DTB, is defined in which DB is 
the stitch interval and TB is half the stitch length. 
clear that: 













TD = J(GBY -(DBy], 


and that this distance, TD (which is the sum of toe 
tissue bites), can be related to the stitch interval areo 
the stitch length. 

* St Luke's Hospital, and Royal Surrey County Hospit, 
Guildford, 
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Fig. 1. Geometric use of an individual stitch, ATB, in a 


continuous suture closure. AB is the stitch interval and TD 
comprises the two tissue bites. 





im—ÓÁÀ——ÀÁ—00— m 


076 0 


TD (cm) 1-94 0-87 0-4 1-89 

SL: WL 4:1 29:1 b3:1 4:1. 2:1 (3:1 
Suture length (cm) 40 20 13 40 20 13 
Wound length (cm) 10 10 10 i3. 133 133 


Fig. 2. Diagrams of three 10-cm wounds each closed with a 
continuous suture at an SL : WL ratio of 4: 1,2: 10r 

1-3 : 1 and a stitch interval of 1 em. Following 30 per cent 
wound lengthening, as by abdominal distension, the stitch 
interval becomes 1:3 em. 


Further, for an individual stitch of given length, 
lengthening of the base of the triangle, 4B, by wound 
stretching must reduce 7D. Reduction of TD implies 
tissue compression and a rise in tension. The amount 
of reduction of TD and also the rise in tension 
between sutures and tissues can be calculated for any 
percentage of wound stretching and for closure by any 
ratio of suture length to wound length (SL : WL). 


The mathematical result of stretching wounds by 30 per 
cent 

Fig. 2 shows three 10-cm wounds closed with an over- 
and-over continuous suture adjusted to appose the 
cut edges but differing in the size of the tissue bites. 
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Table II: COMPARISON OF THE NUMBER OF 
EVISCERATIONS OCCURRING IN THE PERIODS 
1947-56 AND 1957-73 | 


1947-56 1937-73 
No. of No. of 
Type of No. of  eviscera- No. of eviscera- 
incision wounds tions wounds tions 
Upper paramedian 195 3 775 0 
Upper midline 204 3 323 0 
Lower paramedian 106 0 369 1 
Full length 2 0 38 Q 
paramedian 
Total $07 8 1505 1 


The stitch interval is 1 cm initially in all three, 
becoming 1-33 cm when stretched by 30 per cent as by 
distension. For subsequent practical application 
instead of determining bite size directly it is easier to 
choose an SL: WL ratio which expresses the same 
measurement. In the model (Fig. 2) a 4:1 ratio gives 
a value TD of 1-94cm, a 2:1 ratio 0-87 cm and a 
13: 1 ratio 0-4 cm. If the wound is lengthened by 
30 per cent and the suture length remains (as it must) 
constant the new values for TD are 1-89, 0-76 and 
0 em. Small bite continuous suturing such as with an 
SL : WL ratio of 1-3: 1 would favour wound disrup- 
tion by the suture cutting through the tissues. 

These observations can be generalized by plotting 
the SL : WL ratio against the percentage decrease in 
transverse distance 7D caused by abdominal disten- 
sion (Fig. 3). The shorter the suture, the smaller is the 
bite of tissue and, in response to stretch, the greater 
is the resulting tissue compression and rise in tension, 
whatever the surgeon may think about the size of 
bite at the time of wound closure. From Fig. 3, 
SL: WL ratios of 4:1 or more seem ideal for main- 
taining the tension between sutures and tissues at a 
minimum. Conversely, as the SL : WL ratio decreases 
from 2-5:1 the risk of wound disruption increases 
and it would appear to be inevitable at an SL : WL 
ratio of 1:1 or less. 

The analysis of interrupted suture closure follows 
similar but simpler lines. However, wound elongation 
still lengthens the stitch interval, thus increasing the 
risk of protrusion of abdominal contents between 
stitches. Shortening the length of the interrupted 
loop in tying the knot inevitably compresses the 
tissue held, so increasing the tension at the stitch site. 
If the stitch is tied just to oppose the fascial cut edges 
and the suture length in the knot and the knot tails is 
ignored, for a tissue bite of 1 cm (moderate size) the 
stitch length is at least 4 cm and this with a stitch 
interval of 1 cm requires an SL: WL ratio of 4- 1. 
Clinical studies 
Ratio of suture length to wound length in evisceration 
and ventral hernia 
If when there is an evisceration or ventral hernia a 
non-absorbable suture can be recovered, its length 
would provide a practical test of the SL : WL hypo- 
thesis outlined above. A less direct comparison can 





The burst abdcminal woe 


Table I: STITCH INTERVAL, STITCH LENGTH AND SL: WL OF 127 WOUND CLOSURES IN 1971 


Upper 

midline 
No. of wounds measured 25 
Mean stitch interval (cm) 1-1 
Mean stitch length (cm) 5-8 
Mean SL : WL 53:1 


also be attempted for absorbable sutures if the operator 
reinserts a suture to resemble the initial closure, 
removes it for measurement, measures the wound and 
then proceeds to a definitive and more appropriate 
wound closure. Data of both kinds are obviously 
difficult to collect, but in 7 cases that have been 
studied (evisceration 3, ventral hernia 4) the SL: WL 
ratio was less than 2: 1, the mean was 1-3: 1 and the 
lowest ratio was 0-9 : I. 

Abdominal wound closure | with | continuous non- 
absorbable sutures 

Between 1947 and 1973, 2012 vertical incisons have 
been closed with continuous non-absorbable sutures 
using a stitch interval of about 1 cm by the author 
and his associates (Table II). The material was nylon 
(metric 3) looped on a needle (Everett, 1970). 

In the period 1947-56 the tendency was to suture 
rather tightly, probably at an SL : WL ratio of about 
2:1, and there were 8 eviscerations as a consequence 
of the intact suture cutting out. 

From 1956 a large bite, slack suture technique was 
developed based on an SL: WL ratio of around 4: 1. 
In this second series, 1957-73, only one evisceration 
occurred from cutting out. That this value 4: 1 was 
in fact realistic was checked in 1971 by analysing a 
series of 127 consecutive wound closures for stitch 
interval, suture length and wound length, and thus 
the ratio of SL : WL (Table III). These data hide a 
biphasic distribution (Fig. 4) of the 'tighter' wounds 
closed by registrars and the 'looser' closure of the 
more experienced surgeon. Nevertheless, the usual 
ratio for the latter is in the zone 3:1 to 6: 1 which 
conforms with the theoretical value. 

Although to apply statistical analysis to a con- 
secutive series is not entirely appropriate, the difference 
between the evisceration rates in the two periods 
1947-56 and 1957-73 is statistically significant 
(Table II). 


` Discussion 

Adequate strength of suture material will prevent 
suture breakage, efficient knots will prevent knot 
slippage and a sufficiently small stitch interval will 
prevent protrusion of abdominal contents into the 
intact wound. Prevention of sutures cutting out will 
not be possible until the cause is recognized. 

As yet there is little scientific basis on which a 
surgeon can make his choice of closure technique; 
it is made largely on a basis of custom, teaching or 
recommendation. The expressions ‘tight’? and ‘loose’ 
suturing and ‘small’ and ‘large’ tissue bites have no 
accurate meaning unless they refer to measured 
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Fig. 4. Frequency histogram of the distribution of the 
SL : WL ratio in 127 measured abdominal closures. 





quantities, and few surgeons have applied measure 
ments to wound closure. Abel and Hunt (1948) us 
a l-cm tissue bite, but did not measure the stit 
interval; Spencer et al. (1963) used a i-em stt 
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interval and a 3-cm tissue bite but did not measure 
the suture length actually inserted (calculation of 
SL: WL for their data suggests a value of 12: 1). 
The simple calculations described in this paper 
provide a basis for rational wound closure: a low 
incidence of dehiscence (0:007 per cent) was obtained 
when sutures were inserted so that the length of the 
suture material was greater than four times that of 
the wound. Conversely, lower ratios are associated 
with high incidences of disruption. 

Future studies of abdominal wound dehiscence 
should incorporate quantitative observation of the 
amount of suture material used in relation to the 
length of wound and must also use as the standard of 
comparison the low incidence that can be achieved 
by the technique used here. Such a monofilament 
closure not only gives almost complete protection 
from dehiscence but also acts as an inert buried tissue 
splint whose strength is unaffected by sepsis. Though 
persistent wound sinuses occurred in 3 per cent of the 
series between 1947 and 1956, the looser sutures now 
inserted and attention to cutting the tails of the knots 
flush have subsequently reduced this to 0-07 per cent. 
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PROPHYLAXIS OF THROMBOEMBOLISM 


THE 
W CHOICE 


“.Dextran 70 and subcutaneous 
heparin seem to have a comparable 
effect in prevention of pulmonary 
embolism: | 
Lomodex 70 (Dextran 70 Injection 
B.P.) is easily administered and is 
effective during the critical 48 hours 
following surgery. There is little risk 
of bleeding or haematoma formation 
during surgery and far less post- 
operative ward work. 

Heparin, however, requires up to 21 
injections both pre- and post- 
operatively, and has the added 
disadvantages of extra ward work, 
constant laboratory monitoring and 
appreciable patient discomfort. 

‘ Dextran 70 has the advantage 
that it is much more acceptable to 

. patients and is less demanding o! 

the nursing staff!’ 

Lomodex 70 is the practical choice 
in prophylaxis of thromboembolism. 


1. Brit med J, (1975) ii, 109. 
2.J Obs & Gynae BC, (1974) 81,486. 
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„in a world of its own 


With its exceptional characteristics of moisture vapour permeability, 
conformability and assured adherence, Op-Site is becoming firmly 
established as a routine application in many surgical procedures. 
Worldwide, its outstanding properties are recognised in surgery, as an aid 
in preventing sepsis and as a dressing to promote rapid healing. 

Clearly Op-Site sets a new standard for adhesive drapes and 
dressings. 
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Fybranta in diverticular disease 


60% ofthe patients were entirely symptom free after 
only one month on the Fybranta regime. in addition, 
in all patients stool weight increased significantly; 
transit time was reduced by nearly a half and intra- 
colonic pressure wasreducedto withinnormallimits. 


In a recent clinical trial published in the British 
Medical Journal? a comparison was made between 
three forms of treatment for patients with sympto- 
matic diverticular disease. The authors concluded 
from this study that Fybranta Tablets are more 
effective than a high-residue diet or a bulking agent. 


Fybranta did not merely improve the symptoms, the 
paper states that Fybranta also normalized the 
pathophysiological changes which diverticular 
disease brings about. 


Fybran 


Fybranta tablets are easily carried when the patient 
cannot eat at home. Chewed with a drink, they sup- 
ply a day s cereal fibre in a highly acceptable form. 
Each tablet contains: Bran 2g. Calcium phosphate 
BPC 100mg. * Brit med J (1976) 1, 989-990, 
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Convenient, chewable, prescribable bran tablets 


Full prescribing information on request from: Norgine Limited, 59-62 High Holborn, London WC1V 6EB 
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Tension pneumoperitoneum: a report of 4 cases 


N. V. ADDISON AND A. C. BROUGHTON* 


SUMMARY 

Four cases of tension pneumoperitoneum are described. 
In 3 patients this condition followed a perforation of a 
grossly distended caecum. In 2 of these patients there 
was an associated malignant neoplasm of the pelvic 
colon with obstruction. The third patient had a pseudo- 
obstruction of the transverse colon. The fourth patient 
had a tension pneumoperitoneum with associated 
surgical emphysema in the neck and subcutaneous 
tissues of the abdomen and chest walls, following 
perforation of a duodenal ulcer. The aetiology, presenta- 
tion and management, together with the mechanism of 
tension pneumoperitoneum, are discussed. 


PNEUMOPERITONEUM is Observed in varying degrees 
after many intra-abdominal procedures, both diag- 
nostic and therapeutic. The presence of air or gas in 
the peritoneal cavity, though of high diagnostic 
significance, does not ordinarily give rise to any 
symptoms of clinical importance. The abdominal 
symptoms and signs evoked in patients with a pneumo- 
peritoneum are usually those of peritoneal irritation 
resulting from soiling by gastro-intestinal tract 
contents. 

Rarely symptoms may arise exclusively from the 
excessive quantity of air or gas trapped under pressure 
in the abdominal cavity, the condition being variously 
labelled ‘tension’ or ‘valvular’ pneumoperitoneum or 
‘abdominal tamponade’. 


Case reports 

Case 1: D, S., a 57-year-old man, was admitted to hospital for 
repair of bilateral inguinal hernias. He also complained of 
some frequency of micturition and on examination his prostate 
gland was firm and slightly enlarged. His blood pressure was 
140/80 mm Hg. A full blood count and a biochemica! profile 
were within the normal range and a chest X-ray and an ECG 
were normal. 

At operation, bilateral direct inguinal hernias were repaired 
with braided nylon and an endoscopic resection of the prostate 
gland was also carried out. He passed urine normally on the 
third day following removal of a catheter. The patient made an 
uneventful recovery until the fourth postoperative day when 
his abdomen became distended. He did not vomit and 
experienced no pain. He had had a normal bowel action the 
previous day. A diagnosis of pseudo-obstruction of the large 
bowel was made at this time. Intravenous fluids were admini- 
stered and his oral intake was limited, but the following day 
his abdominal distension had considerably increased. He 
became more dyspnoeic and his pulse rate rose to 110/min, his 
temperature being normal, and at this time he also complained 
of some pain in the right iliac fossa. On examination the 
abdomen was tympanitic with some tenderness in the right 
iliac fossa. A diagnosis of tension pneumoperitoneum was made 
with probable perforation of the caecum. A plain X-rav of the 
abdomen (Fig. 1) showed distended loops of small ard large 
bowel and a gross pneumoperitoneum with elevation of the 
diaphragm. 
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gas ee pressure escaped. There were peaa p H 
small bowel, and a gross distension of the caecum, ascendisse 
colon and right part of the transverse colon with distal markes. 
spasm but no obvious mechanical obstruction. The dist 
colon was of normal size, with no evidence of any pathologizai 
lesion. The pneumoperitoneum was due to a smad perforate 
on the lateral side of the caecum which was extertorized ands 
Paul's tube inserted utilizing the perforation. The pauer: 
general concition improved immediately after decompressx 
of the peritoneal cavity and he made a good recovery. * 
barium enema study carried out 10 days later revealed diver: 
ticular disease of the pelvic colon but no mechasical obstrac 
tion except for some spasm on the right side of the transverse 
colon (Fig. 2). One week later his caecostomy was close 
following which he made an uneventful recoverv. 


Case 2: E. E., a 78-year-old woman, was admitted to hospita 
in à near moribund condition and was unable to give any clea: : 
history. It appeared that she had developed abdomina 
distension ower the previous 3 days, without vomiting, ani 
had become increasingly short of breath. 

On examination the patient was dyspnoeic and slightis 
cyanotic. Her pulse rate was 100/min and her bipod pressus 
was 160/90 mm Hg. A full blood count and biochemical profi: 
were within the normal range. Her abdomen was grossie 
distended, barrel-shaped and tympanitic, but noc tender. : 
rectum was empty and no pelvic mass was found. A piai * 
X-ray of the abdomen showed grossly distended Éoops of large. 
intestine with a large amount of free gas in the peri:oneal cavity 

At operation, on opening the peritoneal cav@y there was 
release of gas under pressure. She had a grossly distended: 
caecum witha small perforation on the lateral side, The rest oc 
the large bowel was distended and a small mob#e carcinomas 
of the sigmoid colon was found. The caecum was drained by = 
Malecot catheter inserted through the perforatien. Her Coi. 
dition improved initially, but 36 hours following eperation «fus 
suddenly developed a left-sided hemiplegia, became uw 
conscious and died. 


Case 3: J. M., a 72-year-old man, was admitted to hospital 
with a disten ded abdomen and severe dyspnoea. The previces 
evening he had been perfectly well but after a walk hec 
experienced colicky abdominal pain, following which ‘ve 
abdomen had become distended. This had led tc difficulty : ur 
breathing and moving about. He had not vomitec at any time: 
He gave a history of slight loss of weight, some anerexia but nz 
change in his bowel habit. 

On examination the patient had a rapid, thready deu ex 

120/min, was extremely dyspnoeic and slightly eyanotic. H 
blood pressure was 130/90 mm Hg. A full bloai count an | 
biochemical profile were within the normal range, “Lis abdormes: 
was grossly distended, barrei-shaped and tymparitic, with n 
tenderness or rigidity. Rectal examination revealed an emp! 
rectum. A diagnosis of tension pneumoperitoneum was mad: 
A chest X-ray showed no abnormality other then gas unce 
both domes of the diaphragm. A plain X-ray of “he abdome 
showed distension of the small and large bowel, a very dísten 
caecum and a large pneumoperitoneum. 

At operation, when the peritoneum was opened a iar 
volume of odourless gas under pressure escaped. The caec 
was grossly distended, with a small perforation en the lateat 
side. A smali stenosing lesion of the lower sigmoid colon wz 
found, and the liver was free of any secondary deposits, æ 
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Fig. 1. Case 1. Erect plain abdominal X-ray showing a large 
tension pneumoperitoneum with gaseous distension of the 


small and large bowel. 





Fig. 3. Case 4. Plain X-ray of the chest and upper abdomen 
showing a tension pneumoperitoneum, surgical emphysema 
of the neck and chest wall and an osteolytic lesion in the 
right clavicle. 





€ 
Fig. 4. Case 4. Erect plain abdominal X-ray showing a 
tension pneumoperitoneum with central crowding of the 
viscera. 





Fig. 2. Case 1. Barium enema film showing diverticular 
changes in the left colon, and a spastic segment in the right 
transverse colon. 
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double-barrelled transverse colostomy was carried out, the 
caecal perforation sutured with catgut and the abdomen closed. 
The patient made a good recovery and 23 days later under- 
went a pelvic colectomy for a differentiated adenocarcinoma. 
The transverse colostomy was eventually closed, and the patient 
remains well. 


Case 4: F. B., a 70-year-old man, was admitted to hospital 
complaining of gross abdominal distension and some upper 
abdominal pain of 36 hours’ duration, He had vomited once. 
He had also noticed increasing swelling of his neck in the 2 
hours prior to admission. He had suffered from chronic 
bronchitis and dyspepsia for several years. The patiert also 
gave a history of having had high voltage irradiation to the 
right clavicle and left iliac crest 2 years previously for meta- 
stases of a differentiated adenocarcinoma believed to be renal 
in origin. An intravenous pyelogram carried out at that time 
revealed no evidence of renal carcinoma. 

On examination the patient had surgical emphysema of both 
sides of the neck, the anterior chest wall and abdominal wall. 
He was grossly dyspnoeic and slightly cyanotic. His pulse rate 
was 120/min and his blood pressure was 190/90 mm Hg. A full 
blood coun: was within the normal range. The abdomen was 
grossly distended, tympanitic and barrel-shaped with tender- 
ness and guarding mainly in the upper part. A chest X-ray 
confirmed surgical emphysema in the neck, mediastinum and 
in the subcutaneous tissues of the chest wall together with an 
osteolytic lesion in the right clavicle (Fig. 3). A plain film of the 
abdomen showed large quantities of gas in the peritoneal 

cavity with central crowding of the viscera (Fig. 4). 

At operation, when the peritoneal cavity was opened a large 
volume of air under pressure escaped, together with some 
turbid fluid. The general condition of the patient improved 
after decompression of the tension pneumoperitoneum. He was 
found to have a small perforation of an acute anterior wall 
duodenal ulcer and this was closed with an omental seai. 

His general condition slowly improved, but 2 weeks later he 
vomited altered blood and his abdomen again became markedly 
distended and he developed dyspnoea. A further X-ray of the 
abdomen confirmed a gross pneumoperitoneum. 

At operation, a loculated tension pneumoperitoneum was 
found to occupy the upper abdomen, extending into the right 
side of the pelvis, but there was no evidence of a further 
perforation of the duodenum or any other part of the gastro- 
intestinal tract. A collection of fluid in the lesser sac was 
drained. 

Following this second laparotomy the patient had repeated 
haematemeses which necessitated blood transfusion, but his 
general condition deteriorated and he eventually died. A post- 
mortem revealed a chronic posterior wall duodenal ulcer, and 
a carcinoma of the lower pole of the left kidney with metastases 
in the left ilium, clavicle and left femur. 


Discussion 

Originally the phenomenon of tension pneumo- 
peritoneum was thought to be caused by gas-forming 
organisms (Falkenburg, 1913). Oberst (1917) first 
reported a case of tension pneumoperitoneum which 
lacked any evidence of peritonitis and where the air, 
which escaped under pressure on opening the 
abdominal cavity, had resulted from a traumatic 
gastric perforation. The author assumed a valvular 
mechanism similar to that which occurs in a tension 
pneumothorax and suggested that each gastric con- 
traction forced air into the peritoneal cavity. In a 
tension pneumoperitoneum there is a valvular 
mechanism which allows the escape of air with changes 
in pressure within the abdominal cavity or the gastro- 
intestinal tract, the alteration in the intra-abdominal 
pressure being generally related to respiration (Singer, 
1932). In a perforated ulcer (Case 4) the overlying liver 
may act as a valve permitting the air to leave the 
stomach but not to re-enter it. In a similar fashion the 





Tension pneumoperitoneu - 





abdominal wall may act as a valve in a caeca! 
perforation. 

While the majority of cases of tension pneuri- 
peritoneum result from intra-abdominal sources, 
other rare causes have been reported. Conole ard 
D'Angelo (1952) reported a case following resection 
of a pharyngeal diverticulum. Compressed air inju 
of the colon may lead to a tension pneumoperitoneu ra, 
and Thiele (1973) reported 2 cases. Sandler et al. (197) 
noted the presence of a pneumomediastinum er: 
subcutaneous emphysema in their case of tensen 
pneumoperitoneum which followed dentai extraction. 
Donahoe et al. (1972) conducted experiments in rats, 
inducing a tension pneumoperitoneum following a 
tension pneumothorax. They indicated that a pu- 
monary air leak progressed from the mediastinum 
to the retroperitoneal tissues by way of perivascular 
spaces, gaining access to the peritoneal cavity follow:rzz 
rupture of the peritoneum. In Case 4 the reverse ro. 
of air must have taken place from the abdomen int 
the mediastinum and neck. 

The intra-abdominal causes of tension pneurnc- 
peritoneum fall into two groups. First, those wh: :: 
occur following a pathological perforation amei 
























‘secondly those following intra-abdominal surgics zi 





procedures. Examples of the latter are the complica- 
tions reported following colostomy closure in 3 
patients by Hall (1971), and following large bowel 
resection in 3 patients by Hughes et al. (1964), In cur 
experience tension pneumoperitoneum has never 
followed intra-abdominal colonic procedures. In ie 
first group tension pneumoperitoneum results frem 
perforation of the gastro-intestinal tract and s 
exemplified by the 4 cases reported here. In 3 patie: 
there was rupture of the caecum which seemingly w 
due to so-called ‘tension gangrene of the caecum. 
This condition is related to left colon obstruction ars 
a competent ileocaecal valve allowing a build-up af 
gas in :he right colon, leading to a perforation. Large 
bowel obstruction in these circumstances, thougs 
usuall due to an organic lesion, may also result frem 
a pseuc o-obstruction of the large intestine (Case 1). 

In t:nsion. pneumoperitoneum the abdomen be» 
comes ballooned, barrel-shaped and tympanitic i 
all areas, even in the loins. Bowel sounds are usual 
present and severe pain and vomiting are absen:, 
which distinguish the condition from an intestinsi 
obstruction. Despite a feeling of fullness the patk 
is relatively comfortable and complains of pain on! 
if peritonitis supervenes. Subsequently respiratory 
embarrassment is experienced with laboured respi 
tions, cyanosis and tachycardia due to diaphragmate& _ 
elevation and decreased ‘venous return’. Thees - 
symptoms and signs were prominent in the 4 ca 
reported here. Plain abdominal X-rays are diagnost€ - 
where air or gas is seen to surround and outline all the i 
intraperitoneal viscera, which are crowded towasde ^ 
the midline. It is noteworthy that despite perforation - 
the caecum may remain distended (Rack, 1952; Y« 
1967) owing to the valvular effect, and that a cases 
diameter of 9 cm or more is indicative of imminere 
perforation (Lowman and Davis, 1956). 
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The mortality of this rare condition is considerable. 
For caecal perforation alone the mortality figures vary 
from 35 to 72 per cent (Wangensteen, 1955; Albers et 
al., 1956; Lowman and Davis, 1956) without the 
added respiratory and circulatory problems imposed 
by a tension pneumoperitoneum. The initial manage- 
ment of tension pneumoperitoneum is directed at 
improving the patient’s general condition by abdomi- 
nal decompression which may be life-saving, as a 
rapidly progressive pneumoperitoneum can be fatal. 
It is suggested that decompression should be carried 
out by aspiration. This enables adequate time for 
resuscitation prior to exploratory laparotomy, as 
appropriate management of the perforated viscus is 
essential, especially if there are signs of supervening 
peritonitis (Addison, 1959). 
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Fibrinolytic activator in the endothelium 
of the veins of the lower limb* 


A. N. NICOLAIDES, C. T. CLARK, R. D. THOMAS AND J. D. LEWIS! 


SUMMARY 

The local fibrinolytic activity of the femoral, popliteal 
and soleal veins has been studied using a histochemical 
technique. The results suggest that the fibrinolytic 
activity in the soleal veins may be low when compared 
with that in the femoral and popliteal veins. This may 
be an aetiological factor responsible for the high inci- 
dence of thrombi occurring in the soleal veins. 


Strups using the !5]-fibrinogen test have shown that 
the incidence of deep vein thrombosis is high in 
surgical (Flanc et al., 1968; Negus et al., 1968) and 
medical patients (Murray et al., 1970; Nicolaides et 
al., 1971b). In surgical patients most thrombi start 
in the calf and particularly the soleal veins (Flanc et 
al., 1968; Nicolaides, 1972). In vitro tests have shown 
that immediately after surgery clotting factors are 
found circulating in the blood in an activated form, 
and in vive experiments have demonstrated that the 
production of thrombi depends on the presence of 
such activated factors in an area of stasis (Wessler 
and Yin, 1968). Stasis in the soleal veins is consider- 
able when the leg is horizontal (Nicolaides et al., 1972). 
There is evidence that trauma, surgery and other 
clinical states which predispose to thrombesis pro- 
duce an initial transient activation of fibrinolysis 
followed by a period of inhibition lasting up to 10 
days (Chakrabarti et al., 1968). Although so far no 
correlation has been demonstrated between these 
changes and thrombosis in surgical patients, it has 
been suggested that the degree of fibrinolytic activity 
in the blood and the release of local activator from 
the venous endothelium might play a part in deter- 
mining whether a small early thrombus will propagate 
or lyse (Chakrabarti et al., 1963; Brown et al. 1971). 
High fibrinolytic activity has been demons:rated in 
the intima of veins (Astrup, 1956; Todd, 1959) owing 
to the release of plasminogen activators (Holemans, 
1963; Fearnley, 1965). The fibrinolytic activity in the 
veins of the upper limb is much higher than in the 
veins of the lower limb (Pandolphi et al., 1967). 


Table I: DETAILS OF THE CADAVERS 
Time specimen 
obtained after 


Cadaver Sex Age Cause of death death th) 
I F 83 Myocardial infarction 28 
Ii M 48 Myocardial infarction i4 
HT M 60 Myocardial infarction 7 
IV F 62 Bronchopneumonia 34 
V F 57 Myocardial infarction 26 
VI F 72 Bronchopneumonia 21 


The purpose of this study was to investigate tie- 
local fibrinolytic activity present in the soleal, pop - 
teal and superficial femoral veins of the lower limo. 
The histochemical technique of Todd (1959) as moci 
fied by Harris and Pannell (1973) was used. 












Materials and methods 
The study was in two parts. 





1. Comparison of fibrinolytic activity in the veins of tse 
lower limb in vitro (superficial femoral, popliteal aed 
soleal) m 
Veins: Femoral, popliteal and soleal veins were o0 
tained from 6 cadavers within 36 hours of death. These: 
veins did not contain any ante-mortem thrombi. ` : 
veins were cleaned of fascia and muscle, cpened longe 
tudinally, dropped in hexane cooled in solid carben. 
dioxide and temporarily stored at — 20 °C, The erdo- 
thelial surface of the veins was touched as little as 
possible. The age, sex and cause of death of these 
patients and the time that the specimens were cel- 
lected after death are shown in Table I. | 
Thrombin: A stock solution of thrombin (Lister Iasi- 
tute) in 50 per cent glycerin in saline was made com 
taining 250 NIH u./ml. This was stored at —20 € 
and diluted with 0-9 per cent saline te contain 25. 
NIH u./ml just before use. mE 
Fibrinogen: Dried human fibrinogen rich in plasrii- 
nogen (Lister Institute) was made up f reshly in Polti 
borate saline buffer (0-2 M, pH 7:4) to give a concen~ 
tration of 5 mg clottable protein/ml. 
Epsilon-aminocaproic acid (EACA): A X 5-M solution 
was made by dissolving 1670 mg EACA in 5 ml dss 
tilled water. | 
Method: Fibrin films were made by adding 0-02 7 F 
of the diluted thrombin solution to 0:04 ml of she 
fibrinogen solution on a microscope slide. They we e 
immediately mixed and spread over a standard arsa. 
Three fibrin films were made on each microsccpe 
slide. Control fibrin films were made in a similar way 
using fibrinogen solution to which EACA had been 
added (1 drop EACA solution/mi fibrinogen so 
tion). The films were allowed to consclidate for. 
minutes in a moisture chamber at roonx temperat 
Two slides were heated for 30 minutes in à r 
oven at 80 °C to destroy plasminogen. | 
Approximately 0-5-cm square portions of each of 
the three veins were mounted with Politzch buffer te 
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* Based on a paper presented to the Surgical Research Secxty 
on 15 July 1972. Zu 
* Surgical Unit, St Mary's Hospital Medical School, Loven. 
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Table II: INCUBATION TIMES AT WHICH LYSIS 
FIRST OCCURRED 


Time of lysis (min) 


Difference (min) 
between femoral 


Femoral  Popliteal Soleal or popliteal and 
Cadaver vein vein vein soleal veins 

I 30 30 60 30 

II 10 10 30 20 
IH 20 20 90 70 
IV 5 5 10 5 

V 40 40 60 20 
VI 40 40 60 20 





three separate chucks. At no time were the veins 
allowed to thaw. Sections of the veins 8 u thick were 
cut on a cryostat microtome and transferred to the 
fibrin films. One section of each vein (soleal, popli- 
teal, femoral) was placed on one of the three fibrin 
films on the slides which were incubated in a moisture 
chamber at 37 ^C. A test and control slide were re- 
moved after 5, 10, 20, 30, 40, 60 and 90 minutes and 
immediately fixed in Schaudinn's solution for at 
least 15 minutes. The two heated slides were removed 
last. The mercury pigment was then removed with 
iodine solution; the slides were bleached in sodium 
thiosulphate and stained in celestin blue and Meyer's 
haematoxylin. They were counterstained in eosin, 
dehydrated (50, 90 and 100 per cent isopropyl alcohol), 
cleaned in xylol and mounted in DPX. 
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Fig. 1. Appearance of lysis as seen through the low power 
of a miscroscope. a. No lysis; b, first appearance of lysis ; 
c, large area of lysis. 


Assessment of slides: The slides were examined by 
naked eye and under the low power of a microscope 
for areas of lysis on the fibrin film. They were graded 
into four groups: 

l. No lysis visible under the microscope (Fig. 1a). 

2. Pinhole areas of lysis visible under the micro- 
scope, i.e. the earliest appearance of lysis (Fig. 15). 

3. Larger areas of lysis visible under the micro- 
scope (Fig. Ic). 

4. Areas of lysis visible with naked eye. 

The time lysis first appeared (focal lysis time) was 
recorded and the difference in the focal lysis time in 
the three veins was calculated. The assessment was 
made independently by all the authors. 


2. Changes in the fibrinolytic activity in the venous 
endothelium by storing the vein at 4 ^C in serum 

Veins: Two 5-cm long segments of long saphenous 
vein removed at two different operations were ob- 
tained. Each was divided into three portions. The 
first was immediately placed in hexane and stored at 
20 °C. The other two portions were placed in the 
patients’ serum and stored at 4 ^C in an attempt to 
stimulate post-mortem conditions. The second and 
third specimens were removed from the serum at 18 
and 36 hours respectively and placed in hexane at 
— 20 °C. 

Method: In each experiment all three specimens were 
removed from the hexane at —20 ^C and examined 
with the histochemical technique described in the 
first part of the study. 


Results 


l. Comparison of fibrinolytic activity in the veins of the 
lower limb in vitro (superficial femoral, popliteal and 
soleal) 

The focal lysis time in the six sets of veins is shown 
in Table II. For each set of veins lysis appeared at 
the same time in the femoral and popliteal veins, but 
there was always delay in the appearance of lysis in 
the soleal vein. This delay varied from 5 minutes 


(cadaver IV) to over 70 minutes (cadaver HH). Lysis 
did not occur in the control and heated slides. 

The results also showed that in each set of veins 
greater areas of lysis occurred in the femoral and 
popliteal than in the soleal vein for the same incuba- 
tion time. 


2. Changes in the fibrinolytic activity in the venous 
endothelium by storing the vein at 4 ^C in serum 

The incubation time at which lysis first appeared was 
the same for all three portions of the long saphenous 
vein. 


Discussion 

The fibrinolytic system is complementary to the coagu- 
lation mechanism. It is responsible for the Isquefac- 
tion and elimination of fibrin deposits and dissolution 
of clot. Its natural inhibitors are of two types: those 
which inhibit plasmin (antiplasmins) and those which 
inhibit plasminogen activators (urokinase inhibitors). 
Antiplasmin activity is raised in patients with cancer, 
infection and thrombo-embolism and after myocardial 
infarction and surgery (Nilsson et al, 1961». High 
concentrations of urokinase inhibitors have been 
found in platelets (Kwaan and Suwanvela, 1971) and 
in the plasma of patients in late pregnancy (Brakman 
and Astrup, 1963), patients with carcinoma (Soong 
and Miller, 1970; Kwaan, 1973) and after operation 
(Olow, 1963; Hedner and Nilsson, 1971). 

The fibrinolytic activity in the blood is the result 
of plasminogen activators produced by the endo- 
thelium (Fearnley, 1965). These activators have an 
important role in thrombolysis and recanalization 
(Kwaan and Astrup, 1965; Todd and Nunn, 1967). 
The fibrinolytic activity in the wall of vein biopsy 
specimens was defective in 73 per cent of patients with 
recurrent idiopathic deep vein thrombosis (Nilsson, 
1974). 

The results of the present study suggest that there 
is less activator in the endothelium of the soleal vein 
than in the femoral and popliteal veins in post-mortem 
specimens. This finding may reflect differences in the 
in vivo local production of activator. The fact that 
there is no alteration in the fibrinolytic activitv when 
a vein is stored at 4 ^C for up to 36 hours supports 
the suggestion that cadaveric changes at 4 °C may be 
minimal. It is assumed that the same post-mortem 
changes have occurred in all three veins obtained 
from the same cadaver. Since they have all undergone 
the same treatment by being placed on the same slide 
it is reasonable to compare their fibrinolytic activity. 
However, comparisons between sets of veins from 
different cadavers would not be meaningful as the 
post-mortem changes in each set might be diferent. 
The measurement of focal lysis time used in this 
study is independent of the size of the vessel. 
Therefore, size cannot account for the differences 
noted. 

Venographic studies have shown that the soleal 
veins are the sites of origin of most postoperative 
thrombi, and that thrombi in the tibial, popliteal and 
femoral veins are loosely attached to the vessel wall 
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(Nicolaides et aL, 1971a). During venography com 
trast medium is often seen to flow around a thrombus 
complete occlusion being a relatively late pheno 
menon. 

Stasis in the soleal veins is considered an importas 
factor predisposing to deep vein thrombosis. Ti 
relatively low fibrinolytic activity found im these vei 
may be an additional aetiological factor and me 
explain the high incidence of thrombosis in the cx: 
In addition, the relatively high fibrinolytic activity : 
the popliteal and femoral veins may be a factor 
disposing to the loose thrombi seen on venography 
which may break off and become embok. It may be 
argued that the incidence of pulmonary embolLs 
during streptokinase and urokinase therapy is vë 
low (4 per cent) (Brogden et al., 1973) and does 
support the above suggestion. However, the tw 
situations are hardly comparable. The relatively sra: 
amount of activator produced by the vessel wall prof- 
ably has its main effect on the outer surface of the 
thrombus only. However, during systemic throma 
lytic treatment, plasminogen is activated throughout 
the thrombus, as well as in the general circulation. 
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Shearing operation for incompetent perforating veins 


J. M. EDWARDS* 


SUMMARY 

A new technique of treating incompetent perforating 
veins using a shearing instrument is described, and the 
results in 24 patients are reported. 


AT the present time the main therapeutic approach to 
the treatment of incompetent perforating veins consists 
of either a direct surgical ligation technique as 
described by Dodd and Cockett (1956) or the injection/ 
compression technique popularized by Fegan (1963). 

The operation described by Dodd and Cockett 
(1956) necessitates a longitudinal incision, often 
through unhealthy skin and fat, to approach directly 
the incompetent perforating veins. Not infrequently 
such incisions do not heal rapidly and the resultant 
scars are painful. The technique of injection/compres- 
sion, apart from being unreliable, also has a definite 
morbidity. 

A new approach to the problem of perforating vein 
incompetence has been devised, with the development 
of a new instrument. The technique has proved 
effective and to date has had no complications. 


Shearing instrument or phlebotome 

The instrument has been termed as such in recognition 
of the physical action involved in the technique. It is 
depicted in Fig. 1, and consists essentially of an ‘end 
knife’. The cutting edge is curved and bevelled and 
measures 2:5 cm. The sides of the blade are blunt. 
The instrument, made of stainless steel, forms a 
U-loop shape with a spring temper in the curve of the 
loop. The design was by the author and it is manu- 
factured by Macarthys.1 


Technique 

The patient with incompetent perforating veins, often 
associated with varicose veins of the long saphenous 
system, is prepared in the usual way for surgery. 

Under general anaesthesia, via a skin crease groin 
incision the saphenous vein is ligated flush with the 
femoral vein; the various tributaries are also ligated. 
The technique follows the traditional pattern. A 
stripping operation of the main long saphenous vein 
is then performed to below the knee using a Nabatoff 
stripper with detachable heads. The vein stripper is 
introduced from above and passed downwards to just 
below the knee. 

A transverse incision is made over the medial aspect 
of the lower leg just below the knee. The stripper end 
is identified, isolated and delivered into the wound. 
The head of the stripper is then attached and drawn 
upwards into the wound. The lower incision is 
deepened through the deep fascia, avoiding the 
saphenous nerve, and the shearing instrument is then 
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Fig. 1. The phlebotome. The cutting blade measures 2:5 cn 
including the blunt edges 3-25 cm. 


introduced under the fascia. With the leg elevated, te 
phlebotome is passed downwards on the deep surface 
of the fascia along the line of the perforating ven 
position, viz. one finger's breadth behind the metal 
subcutaneous border of the tibia (Fig. 2). The cut mg 
edge of the instrument is felt to engage these veris 
which are then sheared off level with the deep fasca. 
The phlebotome is passed downwards tc the level 3f 
the medial malleolus and the manœuvre is repected 
two or three times to ensure that the veins are divide. 

The phlebotome is withdrawn, followed usually »y 
a trickle of blood from the wound. The limb is then 
bandaged with a crêpe bandage pressure dressing wx 
cotton wool placed along the line of the operation 
track. 

The skin wound is sutured, and the long saphenows 
vein is stripped up to the groin, with subseque^t 
closure of the groin incision in two layers. 


Postoperative course 

The patient is kept in bed for 3 days after e 
procedure but encouraged to move the ankles actively 
while in bed. The skin incisions heal readily, w*^ 
removal of the sutures on the seventh postoperatme 
day. The patients may then be discharged frem 
hospital, but crêpe bandage support is continued ior 
up to 3 weeks. 





* Department of Surgery, St Thomas's Hospital, London. 
t Macarthys Ltd, Romford, Essex. 
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Fig. 2. Elevation of the lower limb while the phlebotome 
is passed through the skin incision and under the deep fascia 
towards the medial malleolus. 


Results 

The results of treatment have been monitored in some 
patients by the use of pre- and postoperative phlebo- 
graphy. This has demonstrated clear radiographic 
improvement in the cases studied (Fig. 3). 

The technique is simple and easily performed. The 
patient proves to be ambulant earlier than with the 
method of Dodd and Cockett and can be discharged 
from hospital sooner. So far, 24 patients have been 
treated with no morbidity. There has been bruising 
of the lower leg but no haematoma formation. The 
patients have been examined specifically for signs of 
cutaneous nerve damage and found to be free of this 
complication. Studies are in progress of pressure 
measurements in the superficial venous system before 
and after the performance of this technique. 
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Fig. 3. Pre- and postoperative phlebograms with an interval 
of 2 months between the films. Two medial calf perforators 
are denoted by arrows in the preoperative radiograph. 
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Bilharzial granuloma of the gastro-intestinal tract 


S. H. ELMASRI AND P. B. BOULOS* 


SUMMARY 

Thirty-four patients with bilharzial granuloma of the 
gastro-intestinal tract were analysed. The commonest 
site was the rectosigmoid, Bilharzial ‘appendicitis’ was 
also common but the exact relation between bilharzial 
granuloma and acute inflammation remains unclear. 
Preoperative diagnosis of bilharzial granuloma is 
occasionally difficult and histological proof is necessary. 
Surgical treatment with polypectomy in the case of a 
solitary polyp and excision of the affected segment of 
bowel when there are multiple polyps are recommended. 
There is no evidence that the conditon is premalignant. 


BILHARZIASIS is endemic in certain parts of the Sudan. 
In a recent study it was found that 60 per cent of 
the population in the Gezira irrigated area with a 
population of 1-5-2-0 million suffer from Schistosoma 
mansoni infection (Omer, 1975). 

Most work in the Sudan has been focused on the 
pathogenesis and complications of hepatosplenic 
bilharziasis. However, patients are occasionally 
encountered with bilharzial granulomatous lesions 
of the gastro-intestinal tract and may present a 
diagnostic problem. The purpose of this paper is to 
present our experience with 34 patients with bilharzial 
granuloma of the gastro-intestinal tract who were 
managed in the University Department of Surgery, 
Khartoum, in an attempt to provide some guidance 
to practising surgeons, particularly in bilharzial 
endemic areas, in the diagnosis and subsequent 
management of the disease. 


Age, sex and site of disease 

There were 27 male and 7 female patients, a sex ratio 
of 4 : 1. Their ages ranged from 12 to 70 years, with 
an average of 31 years. The disease predominantly 
involved the large bowel: 5 in the sigmoid colon 
and 13 in the anorectum. Three patients proved to 
have the lesions in the small bowel and 13 in the 
appendix. 


Pathology 

Adult schistosomes migrate against the bloodstream 
to the small radicles of the portal vessels in the walls 
of the pelvic viscera, where the female lays ova. The 
adult worms do not produce lesions in their vascular 
habitat. However, dead worms produce thrombo- 
phlebitis and necrosis of the surrounding tissues. The 
ova pass through the wall of the viscus or are trapped 
in the tissues where a granuloma is formed which 
contains macrophages, foreign body giant cells, 
lymphocytes and plasma cells. Very often, eosinophils 
take a part in the tissue reaction. The ova which 
fail to be removed by the phagocytic action of 
macrophages undergo calcification and remain 


embedded in the fibrous tissue which replaces th: - 
granuloma. 

Ova of 3. mansoni produce lesions primarily in the 
intestine but those which fail to engage in the walls o 
the mesenteric vessels are carried by the blood a 
emboli to the liver, gallbladder and pancreas wher 
they produce lesions. 


Clinical Presentation 


Small intestine 

Three patients presented with acute small bowe 
obstruction. All gave a history of bilharziasis ame — 
their stools contained S. mansoni ova. At aparotomy — 
2 patients had lesions of 12-5-17-5 cm in length 3 
about 90 cm from the ileocaecal junction. The wall.o* 
the bowel was thickened, the serosa looked granua | 
and bled on touch and the mesentery was thick ane 
oedematous. The lymph nodes in the vicinity were 
enlarged and soft. The bowel lumen was partiall* 
occluded by a fleshy tumour. In both, the affectec . 
segment was resected and the bowel anastomosec b 
The macroscopic features of the specimens were -— 
identical. The wall was thickened and the mucoss 
was granular, bearing a large ulcer on :he surface — 
of granulomatous tissue (Fig. 1). Micrascopically: 
bilharzial granulomas were found in the submucese — 
of these segments. 

The third patient presented with an acute abdomen: 
for which an emergency laparotomy was performed. — 
A portion of the small intestine was feund to be . 
gangrenous with mesenteric venous occlasion by = -— 
thrombus. The gangrenous segment was resected aac. 
continuity of the bowel re-established. Histologically) - 
the affected bowel showed infarction and necrosis: 
especially in the mucosa where several bifharzial OWES 
were seen. The mesenteric vessels contained thromb* - 
but no adult parasites or ova could be found in severa: — 
sections of the vessels examined. 

Bilharzial lesions in the small intestine are race 

Saleh (1962) in a post-mortem study of subjects wah 
bilharziasis found small intestinal lesions ir 3 per cent. 
whereas there were large bowel lesions in 42 per ceat 
S. mansoni is found primarily in the large intestine c^ 
man, but in patients with hepatosplenic disease the 
worms apparently move to the smal intestime 
(Cheever, 1968). At laparotomy, it may be difficult te 
differentiate from Crohn's disease. However, a 
Crohn's disease is rare in the Sudan (Eimasri aac 
Satir, 1975) and in the presence of other features o^ 
bilharziasis the diagnosis should not be difficult. 

* Department of Surgery, University of Khartoum, KHarteons- 
Sudan. | 
Present addresses: S. H. Elmasri, University Cobege Hospite: - 


Medical School, London; P. B. Boulos, Department of Sargizaé — 
Studies, The Middlesex Hospital, London. 
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Fig. 1. Segment of terminal ileum with a large ulcerated 
bilharzial granuloma. 
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Fig. 2. Barium enema film showing multiple filling defects in 
a patient with a bilharzial granuloma of the sigmoid colon. 


Appendix 

Thirteen patients had bilharziasis of the appendix. 
Fight of these had signs and symptoms of acute 
appendicitis. In 6 of these only, microscopical 
examination of the removed specimens showed acute 
inflammatory changes and bilharzial granulomas. In 
the other 2 patients the wall of the appendix was thick- 
ened and bilharzial ova were embedded in it with 
granuloma formation, but there was no evidence of 
acute inflammation. In the remaining 5 patients the 
appendix was removed during laparotomy for diseases 
unrelated to the appendix. These specimens showed 
thickening of the wall, a nodular serosa and numerous 
bilharzial granulomas but no evidence of acute 
inflammatory changes. 
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Fig. 3. Multiple bilharzial polyposis of the sigmoid colon. 


The relation of bilharzial infestion of the appendix 
to inflammation is a matter of dispute. Most reports 
indicate that bilharziasis of the appendix plays little 
part in exciting bacterial infection (Barsoum, 1934; 
Elwi, 1967). However, obstruction of the lumen by 
impacted eggs producing granulomas or fibrosis may 
initiate suppurative appendicitis in the few patients 
who show evidence of pyogenic inflammation (Elwi 
and El Torai, 1955; Saleh, 1962). It has been suggested 
that appendicular pain in the absence of microscopic 
inflammation could be due to dense appendicular 
adhesions which contain ova in 30 per cent of the 
bilharzial appendices (Elwi, 1967). 


Large bowel 

Five cases of bilharzial granuloma of the large bowel 
were encountered. Four of them presented with vague 
abdominal pain and a palpable mass in the lower 
abdomen. They either had blood and mucus in the 
stools or gave a history of treatment for bilharziasis. 
The duration of their symptoms varied from 2 to 5 
years. On examination, the patients were anaemic and 
had a palpable, firm, mobile, non-tender mass in the 
left iliac fossa. Rectal examination revealed congestion 
of the mucosa with polypoid lesions scattered at the 
level of the rectosigmoid. Biopsy and scrapings from 
the rectal mucosa showed an intense chronic inflam- 
matory infiltrate with bilharzial granulomas. Barium 
enema examination (Fig. 2) revealed multiple filling 
defects, giving the column of barium a mottled 
appearance in the sigmoid colon. 

The fifth patient presented with large bowel obstruc- 
tion which at laparotomy was found to be due to a 
sigmoid lesion indistinguishable from carcinoma. A 
temporary colostomy was fashioned and subsequently 
the sigmoid colon was resected. 

The operative findings in all these patients were 
characteristic. The serosa which is usually shiny had 
lost its lustre and was replaced by a granulomatous 
coating which bled on touch. The wall was thickened 
as well as the mesocolon which ensheathed about 
one-third of the circumference of the colon. Adjacent 
lymph nodes were enlarged and fleshy. The cut 
section of the removed specimens showed multiple 


polyps, sessile or pedunculated, in clusters and the 
adjacent mucosa looked normal (Fig. 3). Micro- 
scopically, typical features of bilharzial granulomas 
with embedded ova were seen. 

The sigmoidoscopic and radiological appearances 
may sometimes be difficult to differentiate from 
polyposis. The rarity of this condition in the Sudan, 
the detection of ova in the stools or in rectal biopsies 
together with the histological examination of such 
polyps removed by a sigmoidoscope make the distinc- 
tion easier. 

The surgical treatment of this condition is contro- 
versial. Egyptian workers have advocated a Paul- 
Mikulicz procedure (Mehriz and El Afii, 1962) 
because of the difficulties and risks of primary 
resection and anastomosis. However, Richards (1910) 
and Gheita (1955) have reported successful resection 
and immediate anastomosis of bilharzial pelvic colon. 
With good bowel preparation, adequate mobilization 
of the pelvic colon and resection beyond the diseased 
mucosa, we did not encounter any difficulties and 
there were no postoperative complications. 


Anorectum 

The main complaint of the 13 patients with oilharzial 
granuloma of the anorectum was rectal bleeding. On 
examination, pedunculated solitary polyps were 
detected within the reach of the examining finger and 
were easily snared and excised. Macroscopically, 
bilharzial polyps are difficult to differentiate from 
adenomatous polyps, but the recovery of ova in the 
stools and a history of bilharziasis are suggestive. 
The diagnosis is established by histology. 

In the submucosa the ova produce an inflammatory 
cell reaction with granuloma formation anc necrosis 
which heals by fibrous connective tissue. Hypertrophy 
of the muscularis mucosa follows this process and the 
fibrous tissue formed entraps the eggs, which 
degenerate and produce further fibrosis. This leads to 
the formation of a nodule which elevates the hyper- 
trophied muscularis mucosa and mucosa. At a later 
stage the mucosal layer undergoes adenomatous 
hyperplasia with intense secretory activity. At this 
stage, careful histological study of the glands and 
supporting tissue is necessary to distinguish them from 
adenomatous polyps. 


Discussion 
Egyptian workers (Elwi, 1967) reported a 40 per cent 
incidence of intestinal polyps in Egyptian patients 
with S. mansoni. This high incidence has not been 
observed in other areas (Bhagwandeen, 1967; Cheever 
and Andrade, 1967). In a prospective study of 70 
patients excreting S. mansoni ova in the steols, only 
4 (5-7 per cent) were found to have bilharzial polyps. 
In these patients the degree of infection measured by 
the egg load had no relation to polyp formation 
(Elmasri et al, 1976). This is difficult to explain 
except on the basis of host immunity, as the S. mansoni 
strain is the same in the Sudan and Egypt. 

The descending colon, sigmoid and rectum are the 
commonest sites of ova deposition and this explains 
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the predominance of bilharzial lesions m these s1% ge 
In this series the rectal polyps were solitary but © 
in the sigmoid colon were multiple; this is prota 
because the lesion in the rectum is accessible to 
diagnosis and treatment before it becomes exters 
The common clinical presentation of :hese pa 
is with abdominal pain, blood and mucus in the s:« 
and anaemia. Intestinal obstruction is not a comm 
complication in spite of the very large size w 
papillomatous masses may attain. Only one of. 
patients had large bowel obstruction, but it occur 
in all 3 patients with small intestinal lesions. Probe 
the narrower lumen of the small intestine is 
likely to be obstructed by granulomatous les 
There are no particular clinical features related. 
small bowel bilharziasis and diagnosis relies o 
histological examination. The long duration «c 
symptoms and the fitness of the patient may exc la 
the possibility of carcinoma in patients with palpable 
sigmoid lesions. Bilharzial appendicitis is unusua: on i 
a preoperative diagnosis is unlikely. p 
Diagnosis of intestinal bilharziasis is occasicr 
difficult as lesions may be present in tre absence 
ova in the stools. When eggs are no: detectec 
concentration techniques because they ere retains 
the intestinal wall by fibrous tissue, then ther 
more likely to appear in rectal swabs or bio 
Sigmoidoscopy and proctoscopy may reveal redes 
and granular mucosa, minute haemorrhages 
ulceration, granulomas or polyps. Radiology ma 
of help when the typical appearances of filling de 
in the colon on the barium enema film are associ 
with other features of bilharziasis. A high eosinog 
is suggestive if other intestinal helminths are ab: 
Dolbey and Fahmy (1924) were the fir 
emphasize that bilharzial polyps do not respone to 
specific medical treatment. Therefore polyps regui 
either transfixation and excision when withim the 
reach of a finger or snare diathermy when they as 
at a higher level. However, in our experience ^ 
lesions in the colon are always multiple ars 
laparotomy the mass so formed by such a lesior 3 
be difficult to differentiate from a carcinoma ew 
associated carcinoma may be missed so that 
colectomy rather than segmental resection is advis: 
Resection and concomitant antibilhar: 
will undoubtedly cure such patients. 



















































wall of the colon is usually inflamed and the polrroui 
lesion massive. | 
Bilharzial polyps of the large intestine are nei 
premalignant. Dimmette et al. (1656) obs 
inflammatory and epithelial changes in more tha 
per cent of the bilharzial polypoid tumours 
relationship to malignancy could be esta! 
although carcinoma was encountered in patients 
intestinal bilharziasis. Similarly, in the Sudan no r 
nant change has been observed with bilaarzial polyps. 
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Bilharziasis and prolapse of the rectum 


MAHMOUD HELMY ABUL-KHAIR* 


SUMMARY 

Twenty-six cases with complete prolapse of the rectum 
were investigated. In 8 of these, bilharziasis of the 
rectum and colon was found to be the cause of the 
prolapse. The role of bilharziasis in the pathegenesis 
of this condition is discussed. The age and sex incidence 
of bilharzial prolapse differs from that of cases with- 
out bilharziasis. 


PROLAPSE of the rectum is generally considered to be 
a disease of the extremes of life. Among children 
partial prolapse is the most usual type o? lesion 
(Hughes, 1949), and it is more common amoag boys 
aged under 5 years (Carrasco, 1934). In adults, on 
the other hand, the complete type is most frequent 
and women are more affected than men (Hughes, 
1949; Goligher, 1967; Altemeier et al., 1971). 


Aetiology 

There is no known single factor responsible for pro- 
lapse of the rectum, although multiple predisposing 
factors have been blamed. 

Moschcowitz (1912) and Graham (1942) la:d stress 
upon the importance of the rectovesical or recto- 
vaginal pouch of the peritoneum. This idea was dis- 
puted by Snellman (1965) and by Devadhar (1965), 
who expressed the opinion that the process may be 
regarded as a symmetrical intussusception of the 
bowel. 

Pemberton and Stalker (1939), Muir (1955) and 
Ripstein (1965) considered that lack of normal fixa- 
tion of the rectum to its bed is the major cause of 
prolapse of the rectum. 

Although patients with cauda equina lesions are 
more prone to prolapse of the rectum due to atony 
of the pelvic floor muscles and sphincters (Butler, 
1954; Muir, 1955; Todd, 1959) it is still uncertain 
whether atony of these muscles plays a primary or 
secondary role in the pathogenesis of prolapse. 

El-Sebai (1961) perceived that bilharziasis of the 
rectum and colon can be a cause, and ascribed the 
condition to frequent severe attacks of dysentery, 
with a history of the passage of mucus and blood in 
the stools, as well as to the dragging tension of bil- 
harzial polyps on the mucosa of the rectum. Hammam 
(1964) also reported the relation between bilharziasis 
of the rectum and colon and the developmen: of pro- 
lapse of the rectum. 


Patients 

This series comprises 26 cases, all of them being 
young men between the ages of 19 and 36 years. 
Most were farmers, living in a rural area where bil- 
harziasis was prevalent. Reviewing their history, it 


was found that 19 patients suffered from bilharziasis 
and experienced severe attacks of dysentery. Ga ; 
examination, they looked ill, thin and anaemic. The- 







stools were positive for bilharziasis in 8 patiens - 
(30:7 per cent). Sigmoidoscopy revealed the presenme : 
s: 
were taken and histological examination demonstrated - 






of bilharzial polyps in 5 patients, from whom biopsie 





bilharzial lesions (Fig. 1). 


Discussion T 
Although there are many theories concerning the- 
causation of complete prolapse of the rectum, bilha- - 


















ziasis is still the main aetiological factor in Egy 5. : 
In the present series all the cases of compiete prolapse | 


of the rectum were young men. This is explained By. 


the high incidence of bilharziasis in this age gro ; ; 


due to continual exposure to infection while cu 
vating and irrigating the fields with water from Ce. 
Nile which is infested with Schistosoma mansoni. 3n. 
Egypt this disease occurs almost exclusively among e 
the rural populations. | 

In the present study bilharziasis accounted 
30-7 per cent of the cases of complete prolapse of 
rectum. El-Sebai (1961) found 6 cases of bilharzil: 
rectal prolapse in 19 patients (31-5 per cent), while n- 
Hammamvs series (1964) 8 out of 10 patients had. a. 








past history of bilharziasis, 2 having bilharzial po.» YES 


of the rectum (20 per cent). | 
The mechanism by which bilharzial prolapse de 
velops is probably as follows: pos 
1. Chronic straining due to dysentery with tse 
passage of blood and mucus in the stools which 
weakens the pelvic floor, muscles and sphincters. — — 
2. The constant dragging effect of bilharzial poi; yw 
on the lax ampusaty: mucosa of the rectum. f 





Ms 


ie ine venous congestion and seconds) fei 
which greatly increase their bulk. | 

4. Continuous and repeated bleeding, with ie 
passage of mucus in the stools, rendering these patiaris 
severely anaemic and hypoproteinaemic with wess- 
ness and hypotonia of the pelvic muscles and sphinc-. 
ters and, as a result, a lack of fixation of the rectum. 

5. Hepatic periportal fibrosis with ascites con 
buting to the rise of intra-abdominal pressure. 

All these factors play a part in the developmert 
bilharzial prolapse in Egypt. Although bilharz 
was the cause of prolapse of the rectum in 30-7 
cent of the present series, the true incidence mi 
well be higher, because of the frequency of bilk 
ziasis in the history of the patients. However, : 
had no definite bilharzial lesions or ova in the stc 
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having previously been treated with anti-bilharzial 
drugs. 
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Diet and renal stones. 
The inside story. 


Traditionally, patients with idiopathic 
hypercalciuria have been treated with a low calcium diet. 


Indeed, ‘A diet with a very low calcium content, 
less than 50mg daily, should provide an effective method 
of controlling calciuria:'! 


However, “due to the presence of calcium in so 
many kinds of food and in || 777 
drinking watersucha 27 -p4 
dietis hardly pos- A. fh 
sible. It is not Pe ae 
palatable and 
would lack many 
indispensable 


trace elements: ! 


Many foodstuffs 
contain a deceptively si 
high level of calcium. A meal consisting of lamb stew can yield 
more calcium than the recommended allowance.” 


This is why Whatman Sodium Cellulose 
Phosphate is being used increasingly as adjunctive treatment 
for idiopathic hypercalciuria. Whatman Sodium Cellulose 
Phosphate reduces calcium absorption and prevents renal 
stone formation.? 






1. Brit J Urol, (1973), 45, 136. 
2. Composition of Foods, (1960), MRC Report 297, HMSO, London. 
3. American J Med,(1971),50,67. 
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The embryology and surgical management 


of gastroschisis 
D. F. M. THOMAS AND J. D. ATWELL* 


SUMMARY 

Thirteen cases of gastroschisis are presented and a 
reduction in the operative mortality to 15 per cent is 
recorded. The aetiology of the condition is discussed and 
the opinion expressed that it represents the result of an 
intra-uterine rupture of an incarcerated ‘hernia into the 
cord’ rather than any specific failure of development of 
the abdominal wall musculature. Early skin closure and 
the creation of a ventral hernia remain the surgical 
treatment of choice, but it is recognized that the use of 
a prosthetic sac may occasionally be necessary. Infection 
is now the most important single factor influencing 
mortality, and the prolonged administration of prophy- 
lactic antibiotics is justified on this basis. Skilled manage- 
ment of the protracted ileus is essential. In view of the 
low incidence of serious coexistent malformations the 
children who survive the initial operation can be offered 
the prospect of a life of normal duration and quality. 


GASTROSCHISIS is a rare congenital defect of the new- 
born and is associated with a high mortality. Bern- 
stein (1940) reported 1 case and differentiated gastro- 
schisis from other abdominal wall defects such as 
exomphalos and umbilical hernia. The criteria for the 
diagnosis of gastroschisis were well defined by Moore 
and Stokes (1953) and are: a para-umbilical full 
thickness defect of the anterior abdominal wall; 
evisceration of characteristically matted, thickened 
and cyanosed bowel with complete absence of any 
covering sac; a normal insertion of the umbilical cord 
into the anterior abdominal wall at the margin of the 
defect (Fig. 1). 

In this paper a series of 13 infants with gastro- 
schisis is presented and the aetiology and surgical 
management of the condition are discussed. 


Patients 

The affected infants comprising this series were born 
in the 10 years between 1964 and 1974. The first 4 
children underwent surgery at the Queen Elizabeth 
Hospital, Hackney, London, whilst the remaining 9 
were trezted at The Children’s Hospital, Southampton. 
Some important clinical features of the group are 
summarized in Table I. 


Sex 
There were 6 males and 7 females. 


Prematurity 

This imprecise term is generally taken to mean low 
birth weight (2-5 kg or less) and, as such, was a feature 
in 10 (77 per cent) of the cases. Three different groups 
can be identified: 
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1. Two infants (15 per cent) were pre-term 
weeks' gestation or less) but of normal weight 
their gestational age. | | 

2. Four infants (31 per cent) were born at term: 
were ‘light for dates’, i.e. birth weight below the te 
percentile. | =: 

3. Four infants (31 per cent) were both pre-term ae 
‘ight for dates’, ie. below the appropriate tert b 
percentile for their gestational age. E 








Table 1: DETAILS OF THE PRESENT SERIES 





Gestational Birth 
age weight Associated P 
Case Sex (wk) (kg) malformations Oulie 
1 M 36 181 Universal mesentery Sure 
2 M 36 2.30 Universal mesentery Surv 
3 M 40 2-00 Universal mesentery Surv 
4 F 39 2-44 Universal mesentery, Sur 
intestinal dupti- 
cation 
5 M 34 2-00 Universal mesentery 
6 F 40 2-10 Universal mesentery 
7 E 38 2:14 Universal meseatery 
8 F 38 2-76 Universal meseatery 
9 F 33 2:22 Universal mesentery 
10 F 36 2-30 Universal mesentery, 5 
jejunal atresia 
ii M 39 2:16 Universal mesentery 
12 F AQ 2-90 Universal mesestery, 5 
inguinal hernia 
13 M 37 2.21 Universal mesentery 





Timing of surgery vt 
The delay between delivery and operation vared 
between 2 and 8 hours with a mean duration of 
over 4 hours. 





Temperature sx 
Rectal temperature at the time of induction of 
anaesthesia was recorded in 10 of the cases and ranged 
between 33-0 and 36:9 °C. e 















Operative findings EE 
Nature of the abdominal wall defect: In all 13 cases : 
para-umbilical defect lay to the right of the midline: 
membranous fringe around the periphery of the def 
was noted in 3 infants, and a further finding in 2 s 
the presence of a narrow ‘skin bridge’ interpo 
between the medial margin of the defect and 
insertion of the umbilical cord. 

Herniated viscera: The most common finding w: 
extensive evisceration of intestine, frequently inclu 
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Fig. 1. Preoperative finding showing thickened and matted 
coils of intestine with a granular serosal surface. Contrast this 
appearance with the stomach which eviscerated after delivery 
and note the normal insertion of the umbilical cord to the 
left of the abdominal wall defect. 


stomach and small and large bowel. The gallbladder 
was occasionally included but the liver always remained 
intra-abdominal. In 1 infant with a lower abdominal 
defect the urinary bladder, left ovary and fallopian 
tube were found with the eviscerated intestine. 
Associated malformations: Laparotomy revealed a 
universal mesentery with intestinal malrotation in all 
13 cases. A second coexistent malformation was 
discovered in 3 children; jejunal atresia in one, an 
intestinal duplication cyst in another and a small 
inguinal hernia in the third. 


Surgical management 

The diagnosis is evident at birth and the affected 
neonate should be transferred to the nearest regional 
paediatric surgical centre without delay. Early inter- 
vention is indicated to minimize the risks of infection, 
heat and fluid loss and gut ischaemia. Enclosure of 
eviscerated intestine in warm sterile saline packs 
provides support, and the infant should be wrapped in 
a foil swaddler prior to transfer in a portable incubator. 
Preoperative preparation includes cross-matching the 
freshest blood available and the administration of 
vitamin K (phytomenadione | mg i.m.) and the com- 
mencement of prophylactic broad spectrum antibiotic 
cover. 


Choice of operation 

Three techniques are currently employed in 
surgical management of gastroschisis. 

1. Primary closure: This is a ‘one-stage’ operation 
which consists of reduction of the herniated viscera 
followed by a full thickness repair of all layers of the 
defect. None of the infants in this series was thought 
to be suitable for this technique since it was feared that 
the subsequent sharp rise in intra-abdominal pressure 
would lead to severe respiratory embarrassment. 

2. Two-stage repair: At operation the bowel is first 
inspected to exclude any associated intestinal atresia. 
The defect is then extended towards the xiphisternum 
in the midline to facilitate reduction of the intestines 


the 
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to the abdominal cavity. The skin only is then closed, 
thus creating a ventral hernia which may be repaired. 
if necessary, at a later date. In 12 of the 13 cases it was 
possible to achieve satisfactory closure by this method. 
Our policy has been to close the ventral hernia as a 
‘second-stage’ procedure when the infant becomes a 
toddler. Secondary repair has, so far, been performed 
in 5 of the surviving children. 

3. Synthetic fabric sac: This technique has been 
advocated for situations where the defect is very large 
or closure particularly difficult. In the 1 child in whom 
it was not possible to perform the routine closure the 
intestines were enclosed in a prosthetic sac fashioned 
from silastic sheeting. Plication of the sac gradually 
reintroduced the intestines into the abdomen to permit 
skin closure following removal of the silastic at 7 days. 
Positive pressure ventilation was required in this case 
and the postoperative course was also complicated by 
profound sepsis. 


Results of surgery 

Mortality: Two infants died following surgery. In both 
cases routine closure had been employed but infection 
supervened and was the eventual cause of death. In the 
first case localized intra-abdominal infection resulted 
in perforation of the ileum and peritonitis on the 
seventh day of life. It was necessary to resect bowel and 
a modified right hemicolectomy was performed, but 
despite this and intensive therapeutic measures the 
child developed an overwhelming systemic infection 
and succumbed at 13 days of age. In the second case a 
pseudomonas septicaemia preceded a prolonged ileus 
which necessitated parenteral nutrition. Laparotomy 
was required for the division of adhesions at 3, 12 and 
15 weeks, but a fulminating klebsiella septicaemia 
resulted in death at 19 weeks. 

A third infant who survived surgery went home and 
was subsequently noted to be thriving, but then died 
suddenly at 6 months. Autopsy revealed that this ‘cot 
death’ was due to a viral pneumonia and in no way 
related to the original condition. 

The calculated operative mortality is 15 per cent. 
Postoperative complications: 

Respiratory: Only 1 infant (who was treated by the use 
of a prosthetic sac) required assisted ventilation during 
the postoperative period. 

Infection: Proved septicaemia occurred in 4 infants 
and was associated with a 50 per cent mortality. 
Occasional minor chest or wound infections were 
encountered but no urinary infections were detected. 
Prolonged ileus: All 13 neonates required maintenance 
intravenous fluids and electrolytes for a minimum of 7 
days. Their ability to tolerate oral or tube feeds varied, 
but 9 infants were subsequently capable of making a 
direct transition from intravenous fluids to milk feeds. 
Four neonates experienced a sufficiently prolonged 
ileus to merit total intravenous feeding. Three of these 
children had severe systemic infection and only 1 
survived, whilst the fourth child had undergone 
resection of a jejunal atresia and was fed intravenously 
until adequate absorption was being obtained via a 
transanastomotic feeding tube at 15 days. 


Long term follow-up 

Eleven children (85 per cent) survived surgery and of 
this group, 1 died at 6 months from viral pneumonia. 
The remaining 10 are in good health and no serious 
coexistent congenital malformations have subsequently 
come to light. At follow-up the last recorded values for 
height and weight were within normal limits with the 
exception of 1 child who is on the third percentile in 
both respects. Taking the group as a whole, the mean 
values for both height and weight are between the 
twenty-fifth and fiftieth percentiles. 


Discussion 

Bernstein (1940) made passing references to several 
theories concerning the aetiology of this condition, 
but the single hypothesis which has gained most 
acceptance was first advanced by Moore and Stokes in 
1953. These authors noted that the anterior abdominal 
wall is formed by ventral extension of lower thoracic 
and upper lumbar myotomes, and they postulated that 
the defect of gastroschisis could arise from distortion 
or arrest of this process. Other authors, e.g. Duhamel 
(1963), amplified this theory to the extent that until 
recently it was generally held that the basis of gastro- 
schisis was a failure of ventrolateral migration of 
mesenchyme, resulting in a defect in the body wall. In 
the area of this mesenchymal defect the residual, 
flimsy primitive layers of ectoderm and parietal 
mesoderm broke down to create the full thickness 
defect through which herniation of the gut later 
occurred. 

This unsubstantiated hypothesis was questioned in 
1970 when Collins and Schumacher emphasized its 
speculative nature and concluded that it was no 
longer consistent with the available clinical data. 
Our observations would appear to add weight to 
criticisms and scepticism regarding the conventional 
theory. 

Regardless of the nature of the overlying skin defect 
it was found that in every one of the 13 cases in this 
series herniation had occurred through an underlying 
midline defect in a plane between the two medial edges 
of the rectus abdominis muscles. In this context it is of 
added significance that the 5 children who have subse- 
quently undergone secondary repair of their ventral 
hernia were all found to have divarication of normal 
recti with no evidence of any deficiency of the actual 
muscles. No author has described the presence of any 
muscle mass intervening between the defect and the 
cord or of any discrete, well-defined, para-umbilical 
deficiency which could be thought to correspond to the 
arrested migration of specific myotomes. 

Despite the longevity of the conventional hypothesis 
the postulated pathology has yet to be demonstrated in 
embryos of the appropriate gestational age. Abnor- 
malities of midline fusion or persistence of the 
‘physiological hernia’ (extra-embryonic coelom) are, 
however, conditions which are well recognized and 
vary in their clinical presentation from extrophy and 
exomphalos to small umbilical hernia. All the available 
evidence indicates that gastroschisis is prabably a 
member of the group of midline malformation. 

















Embryology and management of gastrosczi: 


The 100 per cent incidence of a universal mesentery 
in our series invites the conclusion that the gut dic n 
herniate through the defect but rather was deniec the 
opportunity to return to the abdomen to undergo 
normal rotation and fixation. On the conventional. 
theory it is difficult to explain the striking association: 
of malrotation with gastroschisis. Hs 

In our view gastroschisis is most probably the enc 3 
result of the intra-uterine rupture of an incarcerat 
hernia into the cord. This could result from cons:ri 
tion of the intercoelomic communication by over-rap 
development of the abdominal musculature. T 
characteristic appearances of the condition coule | 
expected to ensue from the subsequent breakdown of 
the sac which would then allow herniated viscera t» lie: 
unprotected in irritant amniotic fluid. Persistence 
sac remnants would account for the occasional presence: 
of a membranous fringe around the defect, and the 
known potential for rapid epithelialization in this 
zone would explain the restoration of surface <o mi: 
tinuity at the site of cord rupture and the finding 
of a ‘skin bridge’ adjacent to the insertion of the 
cord. 


















Clinical features " 
Causation: None of the mothers gave any history of 
threatened abortion, viral illness or drug abuse wich: 
could be interpreted as exposure to a teratogenic ape: 
In common with the majority of neonatal surg: 
conditions no definite environmental factors have seen 
identified - and similarly no  unifactorial genetic 
mechanism has been implicated. ME 
Sex ratio: The equal ratio in this series concurs with 
the findings of most authors, e.g. Denes et al. (1968), 
Cordero et al. (1969), although Moore and Stakes 
(1953) found a male preponderance ora b 
Low birth weight is well recognized in association * 
gastroschisis and may represent premature delive 
intra-uterine growth retardation or a combination 
both factors. None of the infants in this series ^w 
particularly small, but the youngest (33 weeks” 
gestation) did not survive. Pre-term infants toler: 
surgery poorly and develop complications due to 3i 
respiratory immaturity or relative immunolog 
enzymatic and haematological insufficiency. More 
mature but ‘light for dates’ infants generally do better 
but are particularly prone to hypoglycaemia. vem 
Associated malformations: These were confined tc t ne 
gastro-intestinal system. A universal mesentery with 
failure of rotation and fixation was a constant find 
and is consistent with any embryological theory ha 
implicates disturbance of the closure of the abdor = 
wall as the basis of the condition. In 4 patients it~ 
necessary to divide Ladd’s bands. One of the neorz 
had a type III high jejunal atresia which reque 
gastrostomy, primary anastomosis and a tre 
anastomotic feeding tube. Small gut atresia is the «s 
important abnormality consistently found in assce 
tion with gastroschisis. Its frequency is quoted as I 
between 8 per cent (Raffensberger and Jona, 1% 
and 20 per cent (Touloukian and Spackrs 
1971). Although the infant in this series survived, : 






































D. F. M. Thomas and J. D. Atwell 


combination of the two conditions is usually fatal 
(Moore, 1963; Touloukian and Spackman, 1971). 

In exomphalos the high incidence of serious 
coexistent abnormalities of the cardiovascular, genito- 
urinary and central nervous systems is well recognized 
(Eckstein, 1963; Jones, 1963; Rickham, 1963). Jones 
(1963) found that serious malformations were present 
in 77 per cent of his series of children with exomphalos, 
and that in 43 per cent these malformations themselves 
were the eventual cause of death. It seems, therefore, 
that the results of surgery in exomphalos will always 
be limited to a large extent by the frequent coexistence 
of potentially lethal abnormalities, whereas perfection 
of the management of gastroschisis could result in 
reduction in the mortality to a very low figure. 


Surgical management 

The methods of closure have already been described, 
but whichever is used vigorous cleansing and handling 
of the bowel is to be avoided because of the dangers of 
haemorrhage from the granular serosal surface and 
damage to the underlying bowel wall which may 
predispose to infection and possible perforation 
following closure. Extension of the defect in the mid- 
line should permit reduction of the intestines to the 
abdominal cavity, and it seems unnecessary to enlarge 
the defect transversely as advocated by Savage and 
Davey (1971) since this would make subsequent repair 
of the ventral hernia more difficult. 

Primary closure was not undertaken because of the 
risk of respiratory embarrassment, but Collins and 
Schumacher (1970) reported a series in which this was 
performed successfully in 5 out of 7 cases. In our view 
it is rarely necessary to resort to the use of prostheses 
(Cordero et al., 1969: Shim, 1971; Girvan et al., 1974). 
In a series of 24 patients reported by Raffensberger and 
Jona (1974) closure of the defect was possible without 
prostheses in 14 patients. The use of prostheses 
increases the dangers of infection, and these materials 
should be confined to the situation where it is impos- 
sible to achieve closure by any other means. On the 
one occasion where there was no alternative silastic 
was used, but the infant experienced a period of pro- 
found sepsis complicated by oliguria and hypopro- 
teinaemia, which served to confirm our reservations 
regarding this technique. 


Complications 

There are two main problems: first, infection, and 
secondly, subacute obstruction due to oedema of the 
bowel wall and the formation of adhesions. The infant 
with gastroschisis is likely to be premature and 
relatively immunologically insufficient and will 
experience nutritional deprivation during the first few 
weeks of life. It is hardly surprising that peritonitis or 
more generalized infection are frequent complications. 
On theoretical grounds and from experience we regard 
prophylactic broad spectrum antibiotic cover as an 
essential adjunct to surgery. Infection may develop 
despite these measures, and features such as unduly 
slow recovery, progressive anaemia or hypopro- 
teinaemia merit careful screening to exclude an infective 
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basis. Whilst attempts should Obviously be made to 
identify the organism, it may be necessary to resort to 
a 'blind' régime of more vigorous chemotherapy 
directed primarily against the Gram-negative bacilli. 

One side-effect of broad spectrum antibiotics is the 
delayed colonization of the gut by normal flora 
and consequent hypovitaminosis K. Any suggestion 
of a haemorrhagic tendency is an indication for a 
prothrombin time estimation and treatment with 
vitamin K. 

The thickened ‘leathery’ consistency of eviscerated 
intestine and reduction in total length are noted in 
virtually every description of gastroschisis. Histology 
reveals that the thickening is confined mainly to the 
serosa and consists of a zone of chronic inflammation 
with overlying granulation tissue. Reduction in length 
is secondary to inflammatory thickening and is not a 
primary abnormality. Subsequent reoperation after as 
little as 3 weeks has shown a return to normal in the 
appearance of the bowel (Moore and Stokes, 1953). 
Measurements of the length of intestine and follow-up 
radiological studies which demonstrate normal length 
and mucosal pattern of small intestine (Touloukian 
and Spackman, 1971) have confirmed that the 
shortening and severe inflammation of eviscerated 
intestine are reversible following repair. 

The duration of the postoperative ileus in these 
neonates is probably normally related to the rate of 
resolution of pre-existing inflammatory changes. 
Absorption is rarely adequate during the first week of 
life and full volume intravenous fluids, e.g. dextrose 
10 per cent, should be administered via peripheral 
veins during this period. Daily monitoring of plasma 
electrolytes (including calcium) is essential, and 
frequent Dextrostix tests are of value in detecting 
hypoglycaemia, particularly in vulnerable 'small for 
dates’ infants. Hypomagnesaemia may complicate a 
prolonged ileus and supplements are occasionally 
required. 

The transition to milk feeds can be attempted by the 
seventh day, and we have found that the use of *milk 
drip’ tube feeds given by a constant infusion pump 
often facilitates the eventual change to full volume 
intermittent feeds by the end of the second week. 
Parenteral nutrition in the newborn is still a contro- 
versial topic, but complications such as infection due 
to indwelling caval catheters or adverse reaction to 
lipid components are strong contraindications to its 
indiscriminate use. In gastroschisis the protracted ileus 
due to infection carries a poor prognosis, and in this 
situation or in the absence of well-established absorp- 
tion in the second week there is usually no alternative 
to the prolonged intravenous administration of 
calories, amino acids and vitamins in addition to basic 
fluid and electrolyte requirements. 

Secondary repair is best deferred until the infant 
becomes a toddler and we prefer the extraperitoneal 
keel operation described by Maingot (1961). 


Follow-up 
No serious long term complications have been 
encountered in the 10 survivors, there is no evidence of 





malabsorption and with one marginal exception 
growth and development appear to be within normal 
limits. Our observations tend to confirm the conclu- 
sion that the functional changes in eviscerated 
intestine are totally reversible. 

Neglect could not be implicated in the cot death 
occurring in this series, but psychological problems 
undoubtedly do result from the long period of separa- 
tion after birth. Consideration should be given to the 
ways in which a mother may be helped to establish a 
natural bond with her child in the stressful environ- 
ment of an intensive care nursery. 


Results 

Watkins (1943) performed a primary closure to 
achieve the first recorded success in the treatment of 
this condition. In 1963 Moore reviewed the literature 
and recorded a total of 33 cases of which 17 had 
survived. Rickham (1969) reported 4 survivors from 
17 cases. Two of the present 13 patients died, giving a 
15 per cent mortality, which compares favourably 
with the published results of alternative procedures in 
current use and represents a marked improvement in 
the prognosis associated with the condition. 
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Reviews and notices of books 


Refined Carbohydrate Foods and Disease, Some Implications of 
Dietary Fibre 

Edited D. P. Burkitt and H. C. Trowell. 230 x 150 mm. Pp. 356 + 
xii. Illustrated. 1975. London: Academic. £7-80, 


THis book was really begun thirty years ago when the editors 
first observed the differences in epidemiology of disease in 
Africa and Europe. The observations of T. L. Cleave added a 
stimulus to review their experience in the light of the role of 
diet, and the authors conclude that many of the differences 
could at least in part be accounted for by differences in diet. 

The evidence on which this hypothesis is based has been 
carefully compiled, and though much of it has been published 
elsewhere it is good to find it in this form as a stimulus to the 
many researches which it will undoubtedly subtend. It would 
be of no service to pick the areas which are debatable, for the 
authors freely admit that some of the evidence is tenuous. 
Nevertheless the facts which support their ideas are well 
presented. The only chapter which really lacks a firm basis is 
that on diseases of wild and domestic animals. The evidence 
presented is unreliable, largely uncontrolled and, in the 
reviewer's opinion, uninteresting. 

The concluding chapter tells us what we already know: that 
eating a properly balanced diet will make us live better, and, if 
the hypothesis is accepted, free from many uncomfortable 
complaints. On the present evidence the case is ‘not proven’, 
but we should congratulate the authors on their ideas and for 
providing more than adequate support to indicate further 
research as necessary. 

C. G. CLARK 


Handbuch der Urologie/Encyclopedia of Urology. Volume 13, 
Part 3. Operative Urology. Surgery of the Ureter 

R. Küss and C. Chatelain, Translated by A. Walsh. Pp. 337 x. 
Hlastrated. 1975. Berlin: Springer. DM.240. 


THE introduction to this book draws attention to the progress 
of ureteric surgery over the past 20 years and comments that 
reparative and plastic surgery for congenital and acquired 
lesions of the ureter are amongst the most interesting advances 
in modern urology. It points out that the previously held 
belief that continuity of this neuromuscular conduit was 
necessary for ureteric peristalsis is no longer tenable and that 
correct reanastomosis after division of any part of the ureter 
will give no defect in subsequent function. 

The text describes the surgical approaches to the ureter at 
various levels and continues with ureterostomy, anastomotic 
techniques, ureteric replacement and ureteroplasty. Other 
chapters describe vesico-ureteric reflux, urinary diversion, and 
the management of mega-ureter as well as the ureteric problems 
of renal transplantation. In each section the indications for 
surgery are discussed, the operative technique is described in 
detail and considerable space is given to postoperative compli- 
cations and the assessment of the end results of surgery. In 
circumstances where several operative techniques are available, 
all are described and a critical analysis is made of the reported 
results, An important point in any textbook of operative 
surgery is the quality of the illustrations, which in this case are 
excellent and provide essential information even for a surgeon 
with no previous experience of the techniques. 

The references for each chapter are collected together at the 
end of the book. About half of them are from English literature 
and they are complete up to 1972. The quality of the trans- 
lation of this book from the French is excellent, and Mr A. 
Walsh, Dublin, is to be congratulated. This book will prove of 
value to the urological surgeon, the urological registrar and the 
general surgeon who deals with some operative urology. 

R. E, WILLIAMS 
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Belfast table. 


A table for perineal and general 
surgery which is designed to allow 
the patient to be placed in lithotomy 

position without being lifted or pulled 
down the table. 
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in the same year are cited, they should be distinguiskecd 
by the letters a, b, c, etc., placed immed ately after he 
date. 




























In the list of works cited each reference to a journal 
article should give, in order: the names and initials of 
all authors, the year of publication (in parentheses), 
the title of the paper, the abbreviated name of the 
Journal (as used by Index Medicus since 1971; if no 
abbreviation give full title), the volume number 
(arabic numerals underlined) and the numbers of 
first and last pages of the article. A reference to a 
book should give, in order: the names and initials of 
all authors, compilers or editors, date of publication 
(in parentheses), the title of the book, the edition 
number (if other than first), the place of publication, 
the publisher's name and, where appropriate, the 
number(s) of the page(s) referred to. A reference to a 
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etc. of the book, the title of the book, the edition 
number (if other than first), the place of publication, 
the publisher's name and the numbers of the first and 
last pages of the contribution. 

Titles of papers and books should be given in the 
original language, with titles in Cyrillic and Greek 
alphabets transliterated. 

Only in papers in which many and frequent references 
have to be made should the items be numbered; the 
numbers may then be inserted in the text without 
interrupting it with a list of names and dates. 
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1958, vol. 4, pp. 59-60. 

LOFTS B. (1965) Seasonal lipid changes and their 
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Proceedings of the Second International Congress 
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Mixed vascular deformities of the lower limbs, with 
particular reference to lymphography and 


surgical treatment 


J. B. KINMONTH, A. E. YOUNG, J. M. EDWARDS, T. F. ODONNELL 


AND M. LEA THOMAS? 


SUMMARY 

A series of patients with congenital blood and lymph 
anomalies of the lower limb investigated and treated at 
St Thomas's Hospital, London, are reviewed. They fell 
into three classes: (1) those in which the venous element 
predominated (Klippel and other syndromes), (2) those 
with arteriovenous shunts and (3) those with engiomas 
of blood or lymph vessels scattered through the limb 
(diffuse mixed angiomas). 

Most of the patients were investigated by angiography 
(of blood or lymph systems) as well as by plethysmo- 
graphy, dermal temperature measurements and other 
techniques in the thermal laboratory. 

Phlebography showed most abnormalities in the 
Klippel group and was useful in delineating them before 
operation. The importance of confirming the existence 
of an adequate deep venous circulation prior to ablation 
of abnormal superficial vessels is emphasized. 

Arteriography showed most abnormalities in the 
group with suspected arteriovenous shunts. The most 
commonly performed operations in this group were for 
control of overgrowth of the limb or for ulceration. 

Lymphography showed many of the Klippel group to 
suffer from insufficiency of the main pathways, either 
aplasia or hypoplasia. In addition many had vesicles, 
fistulas and lymph cysts. 

Patients in the arteriovenous shunt group had large 
hyperplastic lymph pathways, which were possibly 
either congenital or a hypertrophic response. 

One hundred and thirty-eight operations were 
performed in 46 patients for a variety of lesions and 
disabilities. These are reviewed. The scope and benefit of 
surgery in these children are greater than kas been 
accepted in the past. 

Three patients required amputation of a limb. 

There were 5 deaths in the series, VP otis being in 
the scattered angioma group and ir ing pi d its Erwe 
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CONGENITAL vascular deformities in the limbs sums. 
contain both blood vessel and lymphatic abnormal tis.. 
The deformed blood vessels may be arteral or VEDO. 
These associations of abnormalities have been ge- 
scribed as 'mixed vascular deformities" (Kinmcafs 
1972). They are frequently associated with bone à 
other tissue changes. Such cases are rare but prc 
interesting and often challenging problems. M 
clinicians, however, regard these patients as not ts 
amenable to treatment, but experience hes shown ti 
careful investigation of the arterial, venous 
lymphatic systems will provide sufficient. definition 
the underlying abnormalities to allow surgical trest- 
ment, which is capable not only of adeviating tc 
symptoms but often of saving a limb from amputa ien. 

In this paper experiences with a series of patte 
with mixed vascular ecomnines of the ed ere 

























Dudes in the lymphatic system, as these have la bosiiu. 
been ignored by other writers. 

The review has been restricted to patients in ware 
one (or both) lower limb was involved. although 
some patients upper limbs or other parts of the bey 
were also involved. Patients excluded from the s: 
were those with localized vascular tumours 2 
angiomas, and those in whom only one of the thee 
possible components of the circulation (arteries, vers 
or lymphatics) appeared to be implicated. 

The series comprises 75 patients treated in tie 
surgical professorial unit at St Thomas's Hossa. 
over a 10-year period. Fifty-seven patients | 
sufficiently complete records and investigations ie 
allow detailed analysis. They include 5) patien:s ir 
whom some form of angiography was »erformezi.. 
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* Based on a communication to the Vascular Surgical Socits 


of Great Britain and Ireland, December 1975. 
t Department of Surgery, St Thomas's Hospital Mei: 
School, London. 
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Classification 
Classification and terminology present well-known 
difficulties. They have been discussed more fully else- 
where (Kinmonth, 1972; Vollmar, 1974). Eponyms 
are often ill-deserved but may be more memorable and 
less cumbersome than descriptive terms. Illustrations 
often identify clinical types more easily and rapidly 
than pages of description. They will be used as much 
as possible. We have used a simple classification which 
relates both to the physiology and to the treatment. 
It has faults, including possible overlapping between 
the classes, but has been useful in practice. The 
deformities may be: 

1. Mainly venous (conveniently referred to as of 
‘Klippel’ type). 

2. With possible arteriovenous fistulas. 

3. With angiomas diffused or scattered throughout 
the limb (diffuse or scattered angiomas). 


Chiefly venous deformities (* Klippel' syndrome) 
In 1900 Klippel and Trenaunay described a syndrome 
of 'Noevus variqueux ostéo-hypertrophique’. It 





Fig. 1. Example of a patient from the mainly venous or 
Klippel group. There are congenital varices, naevi and 
haemolymphatic vesicles and fistulas on the right side with 
hypertrophy of bone and soft tissue. The left side is less 
affected, but there is gigantism and distortion of the toes of 
both feet. Lymphography showed hypoplastic lymphatics 
(typical of this group). Vesicles and fistulas were treated by 
excision and free skin grafting. 
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consisted of: (a) a naevus, extending along the whole 
lower limb of ‘metameric distribution’; (5) varices, 
congenital or of early onset, limited to the affected 
side; (c) hypertrophy on the affected side of all the 
tissues but particularly of the bones which are 
augmented in all dimensions. 

There have been objections to the use of the name 
‘Klippel’ or 'Klippel- Trenaunay' syndrome: first, on 
grounds of priority (case reports of similar patients 
are found scattered throughout the nineteenth century 
literature), and secondly because the clinical features 
rarely match exactly the terms of the original descrip- 
tion. This is so: sometimes the changes are spread 
across the midline on to the trunk or upper limb or 
even involve several limbs. The cutaneous naevus is 
rarely, if ever, metameric in its distribution and the 
degree of bone hypertrophy is very variable. The 
name is, however, widely used and understood on the 
continent of Europe and South America, and despite 
the variations in its features it is readily recognizable 
and useful in practice. An example of a patient with 
features of this syndrome is shown in Fig. 1. 
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Fig. 2. J. R. aged 16 years. Example of a patient from the 
arteriovenous fistulas group (‘giant limb of Robertson’). The 
patient has overgrowth and oedema of the soft tissue and 
bone and a faint pink naevus of skin. A bradycardiac reaction 
was found on application of a tourniquet. Lymphography 
showed large hyperplastic lymph pathways (see Fig. 7). 
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Multiple congenital arteriovenous fistulas 

Robertson (1956) has given the best description of 
these in the modern literature. He divided them into 
those with localized fistulas (cirsoid aneurysm) and 
those with diffuse fistulas spread throughout an 
enlarged limb. It is the latter type, sometimes referred 
to as ‘giant limbs of Robertson’ (Kinmonth, 1972), 
which is included in this review. 

In general, the affected limb is larger than its fellow, 
warm and with conspicuous superficial veins. There 
is often a cutaneous capillary naevus present some- 
where on the limb, buttock or trunk (Fig. 2). The 
naevus tends to be pink or red rather than cyanotic or 
purple as in the Klippel group. It is also usually much 
less extensive and less conspicuous. A continuous 
bruit may be audible. Application of a tourniquet 
often produces slowing of the pulse rate (Branham- 
Nicoladoni sign; Nicoladoni, 1875; Branham, 1890). 
Almost half the patients included in this group in the 
present study had this positive bradycardiac reaction. 

It is interesting that Robertson in his Hunterian 
lecture in 1956 remarked on thecoincident enlargement 





Fig. 3. S. M. aged 9 years. Patient with mixed blood and 
lymphangiomas scattered throughout the left lower limb. 
Those in the foot and around the knee were painful, 
discharging and infected. Referred with the question of 
amputation, the patient was treated by multiple staged 
excisions of the angiomas. Lymphography showed 
numerical hypoplasia with lymphovenous shunting 

in the region of the angiomas. 


Lower limb vascular deformities 


of lymphatics at the base of the limb observed a 
3 of his patients. Servelle et al. (1957) described 
deformed lymphatics in 2 cases of the Klippe! 
syndrome but stated that they had not found such 
vessels in patients with arteriovenous fistulas. We 
shall return to this finding later. 


Diffuse or scattered angiomas 

This group consists of patients with a mixture əf 
angiomas scattered widely throughout a lamb (Figs. 3, 
4). They have been described in previous »ublicatio«s 
and examples illustrated (Kinmonth, 1972). They are 
to be distinguished from an allied condition, so-ca l-d 
‘lymphangioma circumscriptum’ (Edwards et æ., 
1972), which affects the base of the upper or lower 
limbs. These, although chiefly lymphatic, may conta. n 
a minority of haemangiomatous elements or some 9f 
their cystic spaces may contain blood or »loody flu. c 
rather than lymph. They may be quite extensive in tae 
groin, buttock or shoulder girdle despite tbe traditicr3! 
adjective ‘circumscriptum’, but they do net extend far 
into or through the limb and have therefore be-n 
excluded from the present consideration. 


Investigations ° 

Angiography 

The numbers and types of angiograms performed in 
the three groups are shown in Table I. The lympho- 
grams were performed by members of the surgical 
professorial unit in an operating theatre. Those listed 





Fig. 4. N. W. aged 4 years. Patient with scattered mixed 
angiomas mainly affecting the trunk and right lower limb 

(a) before and (5) after multiple staged excisions of the 
tumours from the right side of the abdomen, bettock and 
thigh and amputations of monstrous toes from the left foor 
Lymphograms showed almost normal pathways in the limi 
but many large lymphocysts and haemangiomas in the trons. 
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Table I: NUMBERS AND TYPES OF ANGIOGRAMS 
PERFORMED 


No. of Lympho- Arterio-  Phlebo- 
o Group Y ăŻă o cases grams grams grams 
Mainly venous 25 13 il 20 
Arteriovenous shunts 22 13 17 5 
Scattered angiomas 10 7 i 3 
57 33 29 28 
Table Il: FINDINGS OF PHLEBOGRAPHY 
No. of Total No. of No. 
Group cases phlebograms abnormal 
Mainly venous 25 20 20 
Arteriovenous shunts — 22 5 4 
Scattered angiomas 10 3 1 
Table IH: FINDINGS OF ARTERIOGRAPHY 
No. of Total No. of No. 
Group cases arteriograms abnormal] 
Mainly venous 25 11 2 
Arteriovenous shunts 22 17 15 
Scattered angiomas 10 i — 


Table IV: FINDINGS OF BIPEDAL LYMPHOGRAPHY 


No. of Aplasia or Hyper- 

Group cases hypoplasia Normal  plasia 
Mainly venous 13 10 3 — 
Arteriovenous shunts 13 2 2 9 
Scattered angiomas 7 3 2 2 


in Table I were bipedal lymphograms, usually 
performed by standard techniques (Kinmonth, 1972), 
but there were in addition many others, done accord- 
ing to the morbid anatomy, by injections into vesicles, 
fistulas, lymph cysts and other cavities. The arterio- 
grams and phlebograms were almost all performed in 
the radiology department by one of us (M. L. T.) under 
either general or local anaesthesia. 

Males and females were equally represented in the 
three groups. Most of the patients were children, and 
although many were referred from other centres for 
special investigation at St Thomas's Hospital, only 
15 of the 57 were over the age of 20 years when first 
seen. None of the patients had a family history of 
congenital vascular anomalies. 

Of the angiograms listed in Table F, 69 showed 
abnormal appearances. 

Few patients had all three types of vascular angio- 
graphy although many had two of the three. The types 
used depended on the clinical demands. Thus, more 
phlebograms were done in the Klippel group and more 
arteriograms in the arteriovenous shunt group. 
Phlebography (Table II): There were 20 phlebograms 
performed in the Klippel group and all showed 
abnormalities of some sort. In the arteriovenous shunt 
group 4 of the 5 phlebograms done were abnormal, 
and only i of the 3 in the scattered angioma group. 

In the Klippel group many deformities of deep or 
superficial veins or of both were shown. Lea Thomas 
and Andress (1971) and Lea Thomas and Macfie 
(1944) have published illustrations of some of these. 
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One particular vein on the lateral aspect of the thigh 
is often conspicuous, almost certainly due to persis- 
tence of one of the embrvonic forerunners of the adult 
venous system of the limb. Large abnormal superficial 
channels may form an important element of the venous 
return and should not be ablated for therapeutic 
reasons unless the presence of adequate deep channels 
is first assured. Lea Thomas and Andress (1971) found 
that major deep veins were absent on phlebography 
in 5 of 14 patients with the Klippel syndrome. The 
findings in this larger study showed a somewhat 
similar proportion. Six had deep veins which were 
absent, hypoplastic or dilated and valveless. Other 
abnormalities included varicosity, variations in size 
(too large or too small) and abnormalities of position. 
Eleven patients had abnormal lateral veins. 

Phlebography was only considered necessary in 5 of 
the 22 patients with arteriovenous shunt deformities. 
The abnormalities found were a large ectopic vein 
(1), an incompetent great saphenous vein (1) and an 
incompetent perforating vein (2). 

Three phlebograms were performed in the scattered 
angioma group, and only one abnormality was found. 
This was an anomalous laterally placed vein. 
Arteriography (Table III): Only 2 of 11 arteriograms 
performed in the Klippel group showed abnormalities. 
These were early vein filling in one and evidence of 
localized arteriovenous shunting in the other. The 
absence of arterial abnormalities in the Klippel group 
which is considered ‘mainly venous’ reflects the pre- 
liminary sorting. Two other patients had arteriograms 
which suggested the possibility of arteriovenous 
shunts. There have been suggestions in the past 
(Vollmar, 1974) that some of the patients with chiefly 
venous disorders have arteriovenous shunts and sub- 
classifications have been made on these grounds. Such 
subdivisions into further small groups have been found 
confusing and have been avoided in the present study. 
Resting blood flow studies of the calves of these 
patients with a chiefly venous disorder showed abnor- 
mally high rates in 4 of the 6 patients measured and 
higher rates in the affected than in the contralateral 
normal limb in other patients. These findings are to 
be reported more fully in another publication and 
their significance discussed. They do confirm a clinical 
impression, which is often striking during surgical 
operations, that these limbs are extremely ‘vascular’ 
and haemorrhagic. Whether this is an increased flow 
due to more numerous small (capillary) channels or 
larger ‘shunts’ is uncertain. 

Arteriograms were performed in 17 of the arterio- 
venous shunt group and evidence of shunting reported 
in 11. Rapid venous filling was seen in 5 and arteries 
larger than in the contralateral limb in 10. These two 
findings were considered indirect evidence of arterio- 
venous shunting. 

Only one arteriogram was performed in the 
scattered angiomas group and this was normal in 
appearance. 

Lymphography (Table 1V): Thirty-three patients were 
investigated by lymphography of the lower limbs, 
usually by the bipedal route, and 29 had abnormal 





Fig. 5. Normal-sized lymph vessels filled from injection on 
the dorsum of the right foot in a 29-year-old male. The 
afferent vessels in the groin may range from 5 to 15 in 
number. 


findings. Some were also investigated by injections 
into vesicles, cysts, lymphoceles or other cavities in 
the limb or trunk. The findings of the latter, although 
not amenable to statistical analysis in the same way 
as the pedal lymphograms, were of equal if not greater 
clinical interest and value. They are not included in 
Table IV but will be considered separately. 

The pedal lymphograms have been analysed in 
Table IV in a similar manner to those of patients with 
primary lymphoedema and with similar criteria of 
normality (Kinmonth, 1972). The diameter and 
number of vessels in the limbs and pelvis as well as the 
number, size and shape of the lymph nodes were taken 
into account (Fig. 5). 

Of the 13 patients in the Klippel group, 10 showed 
either aplasia (no formed vessels in the area explored 
by lymphography) or hypoplasia (Fig. 6; vessels and 
nodes fewer or smaller than normal). There were 3 
within normal limits and no examples of hyperplasia. 
The general tendency, therefore, was towarcs under- 
development and insufficiency of the lymph pathways 
of the limb. This may be expected to lead to the 
development of lymphoedema in the affected limb 
and of course is important knowledge when planning 
and executing operations on the limb. As far as 
possible the meagre lymph pathways must be 
preserved in order to avoid enhancing or producing 
Iymphoedema. 

Lymph malformations found by lymphography 
injections other than by the pedal route included: 
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Fig. 6. Example of hypoplasia with a solitary afferent at the 
inguinal level in a 45-year-old female with mamly venous 
deformities. 





Fig. 7. Hyperplasia of the lymphatics injected at knee leve! 
in the patient shown in Fig. 2 (arteriovenous fistulas group). 
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Fig. 8. Lymphogram of an 8-year-old female (R. F.) with 
arteriovenous fistulas, showing hyperplasia of the lymphatics 
with aberrant vessels leading to fistulas discharging lymph 
on the medial side of the thigh and successfully treated 

by excision and suture of wedge of tissue containing 

the fistulas. 


Table V: OPERATIONS PERFORMED 


Operation No. of cases 

Excisions 90 
Varices (bleeding or painful) 35 
Bulky masses 29 
Ulcers 13 
Lymph fistulas, vesicles, etc. 9 
Arteriovenous fistulas (localized) 3 
Synovectomy | 

Stapling of epiphyses, etc. for limb length 19 

Amputations 12 
Minor 9 
Major 3 


Miscellaneous 17 
Total 138 


Forty-six patients underwent operation, with an average of 
3 operations per patient. 


1. ‘Blind alley’ lymph passages. These often led 
from superficial vesicles but failed to drain into main 
lymph pathways. They are similar to those frequently 
found in lymphangioma circumscriptum. 

2. Lymph fistulas communicating with the main 
lymph pathways. The discharge from them is often 
copious. 
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3. Cysts and other lymph-filled cavities. There are 
numerous variations: sometimes isolated, sometimes 
in continuity with and fed and filled from main 
lymphatics. Lymphography, often done by direct 
puncture, has discovered and mapped out many of 
these cavities prior to surgical excision. 

Lymphography in the arteriovenous shunt group 
revealed 9 instances of hyperplasia (Figs. 7, 8; large, 
numerous, often varicose lymphatics), 2 normal cases 
and 2 with hypoplasia, the general tendency being 
towards large and sometimes incompetent and there- 
fore oedema-producing lymphatics. The hyperplasia 
may be explained on a basis of congenital malforma- 
tion or as a hypertrophy due to increased production 
of tissue fluid or perhaps both. The practical implica- 
tions are the same, as there is a strong tendency to 
oedema formation before or after operation as well as 
to other complications such as lymph fistulas and 
lymphoceles. 

In the scattered angioma group of 7 patients ( Table 
IV) 3 had hypoplasia, 2 had hyperplasia and 2 were 
normal. One of those with hypoplasia showed 
evidence of lymphovenous shunting in the leg, an 
appearance never seen in normal lymphography. 

The findings agree with those reported in a smaller 
series of patients by Kinmonth in 1972. Malan’s 
monograph (1974) contains a magnificent collection 
of case reports but little on lymphographic findings 
in the lower limb. He reported lymphographic findings 
in a small group of patients with upper limb involve- 
ment which are in agreement with ours. Servelle 
(1962) has also published an immense collection of 
case reports. He, with Robertson (1956), was one of 
the first to point out that the lymph as well as the blood 
vascular systems might be deformed in these patients. 
His observations were important but not detailed, 
probably through use of less advanced techniques. 

A number of patients suffered from lymphoedema 
through inadequate lymph drainage similar to that in 
patients with primary lymphoedema. One had chylous 
discharge from external fistulas from megalymphatics 
(a patient in the arteriovenous shunt group). Detailed 
discussion of these conditions is outside the scope of 
this review but can be found in Kinmonth (1972). 


Surgical treatment 
Medical opinion in the past has sometimes been 
pessimistic about many of these children with mixed 
vascular deformities. Some have been referred to us 
for consultation with the comment that ‘perhaps 
nothing can be done’: sometimes only diagnosis and 
prognosis have been possible and no surgical opera- 
tions have been carried out. This review has, however, 
been most encouraging in revealing how many 
differing Operations have been done and often how 
much it has been possible to do to help these patients, 
in some instances saving limbs or life. 

The operations done for mixed vascular deformities 
of the limbs are shown in Table V. 

Of the 57 patients reviewed, 46 had operations and 
altogether 138 operations were performed. These 
were primary operations. Minor procedures for 





a 
Fig. 9. Lymphograms of the patient shown in Fig. 4. a, Pathways in the right lower limb are on borderline of normality, with 
popliteal and deep femoral pathways leading to distorted pelvic vessels. b, Semi-independent lymph cavities filled by separat 
injections in the abdomen. The lymphomatous mass filling the right side of the pelvis and abdomen was later removed surgzally 


complications such as haematomas, abscesses or trim- 
ming of grafts were excluded. There were 2 instances of 
pulmonary embolism in 138 operations. One embolism 
occurred following operation on a varix; it was 
treated successfully by pulmonary embolectomy at 
St Thomas's Hospital. The other occurred following 
drainage of an abscess, performed in another hospital, 
and was fatal. The rate of 2 embolisms in 138 opera- 
tions is no higher than might be expected in a series of 
operations of a general surgical nature. 

The commonest operation was for excision or 
ligation of troublesome varices. Twenty of the patients 
had 35 such operations. Very common also were 
operations for complications of lymphatic origin. 
Many of the excisions of bulky masses, vesicles and 
fistulas were of this nature (Figs. 4, 9). 

The commonest operation required by the patients 
with arteriovenous fistulas was for control of over- 
growth of the limb. Six patients from the arteriovenous 
shunt group and one patient from each of the other 
groups had epiphyseal stapling at knee level. In half 
the staples were removed at a later stage. One patient 
had formal epiphyseodesis performed (at another 
hospital). It was, if anything, too effective as eventually 
the operated limb was 5 cm shorter than the ‘good’ 
leg. 

Patients in the arteriovenous shunt group with giant 
limbs have bones of relatively normal contours. They 
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are not misshapen as they may be in the other groups. 
This is an important clinical difference which has nc: 
been emphasized sufficiently in the past. 

There were 12 amputations in 9 patients, mostly for 
deformed or giant toes. Three were major amputz tior: 
Two were above the knee in patients with uncoatro:- 
lable increasing flexion due to spinal angiomas (both 
patients later died), and one was a hip disarticu ation 
for extensive mixed angiomas with infection: anc 
haemorrhages. The patient has done well in tne 6 
years since amputation. 

Only one of the 12 amputations was in the arterio- 
venous shunt group. He had a spinal angioma anc 
increasing joint flexion and required high amputation. 
Patients in this group rarely require amputation as the 
bones are not badly misshapen. 

Five patients in the arteriovenous shunt group were 
treated for ulceration of the leg or ankle by excision 
and grafting. Most required repeated operation, oni: 
one remaining healed after a single operation. 

In general, most surgery was required in the 
scattered angioma group (average 4:7 operations per 
patient), followed by the arteriovenous shunt group 
(3:1) and the venous dysplasia group (2:3). 


Deaths 
Five patients died, all in childhood or adolescence. 


Four of these were in the mixed angioma group with 
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major involvement of the trunk and abdomen as well 
as of the limbs. The remaining patient was in the 
arteriovenous shunt group. He developed increasing 
spastic paralysis due to an irremovable spinal angioma 
and died of respiratory failure. 

Two patients had extensive gut involvement with 
fatal intestinal haemorrhages and splenic infarcts, one 
died of respiratory complications and another had a 
fatal pulmonary embolism. 

The mixed angioma group undoubtedly has the 
worst prognosis either for life or limb, particularly 
when abdominal organs are involved. 

No patient in whom the pathological process was 
limited to the confines of a limb succumbed. 
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Pulsatile changes of electrical impedance in 


the lower limb 


I. G. SCHRAIBMAN, G. P. NAYLOR, K. SMITH, P. PATEL 


AND D. CHARLESWORTH* 


SUMMARY 

The ratio of the pulsatile and the mean value of the 
volume of blood flowing through the calves of normal 
subjects with each heart beat was calculated from 
electrical impedance changes during venous ccclusion 
plethysmography. 

Measurements made concurrently by proven Doppler 
ultrasound techniques did not correlate with ratios 
derived from the impedance | measurements. The 
pulsatile change in electrical impedance in tke limbs 
appears to be due more to changes of resistance in the 
blood than to pulsatile changes in the volume of the 
limb. 


Tue change in electrical impedance in the lower limb 
during artificial venous occlusion is related to the 
change in volume of the limb as assessed by a mercury 
in Silastic strain gauge (Schraibman et al., 1975b). 
The volume changes were related in a linear fashion 
to the impedance changes and, with a particular 
arrangement of electrodes, to the percentage change 
in area of cross-section of the limb (Schraibman et al., 
1975a). 

Previous work in this department showed that 
measurements of a Doppler pulsatility index, an 
index which combines information about pulsatile 
and mean levels of blood flow in an artery, gives 
useful information about the condition of the artery 
proximal to the probe (Harris et al., 1974; Charles- 
worth et al., 1975). We have combined the pulsatile 
changes in electrical impedance with the changes in 
impedance produced by venous occlusion and 
compared them with measurements of the Doppler 
pulsatility index. 


Patients and methods 
Twenty-six normal volunteers (men and women) aged 
from 18 to 74 years were studied. 

The electrical impedance changes were measured 
by a tetrapolar technique. A 30-kHz constant current 
of 1 mA was supplied to two electrodes and the 
potential this produced in the limb was monitored 
by two sensing electrodes (Fig. 1). The changes in 
impedance were recorded on a penwriter (Servoscribe). 
The pulsatile changes in impedance were recorded by 
passing the impedance signal through an amplifier 
(x10) which had a frequency response designed to 
cover the frequencies associated with blood flow 
(01-10 Hz). The function of the amplifier was to 
separate the pulsatile from the steady component and 
it should be noted that it was not a differentiation 


circuit. Both records were calibrated by a step chanse 
of impedance applied to the leads from t^e patient. 

The ratio of the pulsatile change in impedance 2 
the change during venous occlusion wes calculate! 
from the records. The pulsatile component did : 
change significantly due to occlusion amd, since | 
disturbance due to respiration-induced venous fi 
was absent at that time, we measured the pulsat e 
component during venous occlusion. 











CUFF 












IMPEDANCE 
PLETHYSMCGRAPH | 


PASA 


Fig. 1. Measurements of electrical impedance. Constant 
current supply is to electrodes /, / and voltage is measures’ 
at electrodes 2, 2. Rec. I is recording changes due to arti i 
venous occlusion and Rec. I is recording impedance 
pulsations at the heart rate. 








The Doppler ultrasound measurement was made 
using a Parks 802 5-MHz pencil probe and Do 
unit; the output was recorded on magnetic : 
(SONY TCI146A cassette recorder) and anak 
using à Kay Sonograph Tvpe 6061B. The resu! 
sonogram was analysed to give a pulsatility index 
originally suggested by Woodcock et ai. (1972), 
using a simplified formula to calculate the pulsati 
index. 

Twenty-six normal volunteers were used and “ne 
effects of six successive occlusions were recorded. i 
subject rested on a bed for 10 minutes with the lawns 
exposed and elevated slightly above the horizoval. 
Self-adhesive disposable ECG-type electrodes erc 
applied with conducting jelly to the limb as showr 
Fig. 1, two anteriorly and two posteriorly, €: 
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pairs being spaced as widely as was convenient. The 

A venous occlusion cuff was placed around the lower 
thigh. 

On each subject the veins were occluded rapidly by 








z inflating the pressure cuff to 80 mm Hg and main- 
TS taining that pressure. A rising trace, corresponding 
to a fall in impedance, was obtained on the first 
recorder for about 20 seconds and the pressure was 
then released. Once the trace had returned to the 
" pre-occlusion level the procedure was repeated 
o B until six sets of readings were obtained. The 
u second recorder was used to make a continuous, 
" amplified. recording of the pulsatile changes in 
d dv? impedance. — | 
e After the impedance measurement, a Doppler 
~ ultrasound record of the flow velocity in the popliteal 
= and/or the tibial artery was made. Previous investiga- 
tions have shown that the pulsatility indices from 
popliteal and tibial arteries in normal resting adults 
u c are similar (Harris, 1974). A measurement at either 
5 site in a normal patient might thus be expected to 
o yield information on the pulsatility of blood flow in 
the calf. 
TIME (T) 
| CARDIAC CYCLE Calculations 
Fig. 2. Relationship of volume pulsatility to the flow curve. se laoa kiss 
Integration of the mean arterial flow wave (4) gives curve The volume of OO. delivered 19 the segment with 
B. The total flow is removed by the venous return at a each heart beat is the arterial flow integrated over one 
constant rate. Subtraction of the venous return flow gives cardiac cycle; hence volume pulsation rates (dV,/dV,) 
the volume pulse curve C. can be calculated if the inflow waveform is known. 
The method used is shown in Fig. 2. In Fig. 24, 
Table I: RESULTS the arterial flow during one cardiac cycle is repre- 
Case Doppler Impedance Doppler 4R/dR, sented. In Fig. 2B this flow is integrated, and at time 
No. Age PI dR,;dR, | dVj/dV, dVjdV, T the total flow is observed. A line from the origin to 
1 33 — 1433 2.38 1-28 1-86 the integrated value at time T represents the inte- 
2 $1 10-27 2-62 0-81 311 grated steady outflow (dV.). In Fig. 2C the difference 
3 66 482 285 0:38 7-30 between inflow and outflow is plotted. This is the 
4 35 20. abe 2 4:82 volume pulsation (dV). The pulsatility index (Doppler 
3 42 10-50 2-87 0-73 3.83 : : | k hie npe h 
6 49 5.78 1-83 0:67 2.73 PI) is this peak-to-peak height divided by the mean 
7 31 9-35 2-15 0-81 2-65 height of the curve over one cardiac cycle. Both 
3 22 TM 2:54 0-63 403 dV,/dV, and Doppler PI are non-dimensional 
9 69 5-84 2-38 0-44 5.41 quantities 
10 69 4-73 2-52 0-49 5-14 joi" ; eee. ee 
1i 18 6-36 1-00 0-57 175 Our previous measurements using venous occlusion 
12 28 6:83 0-69 0-67 1-03 techniques and electrode placings similar to those 
13 24 8-06 1:117 0-92 1-27 used here show that small changes in impedance (dR) 
i 22 i s 225 are linearly related to small changes in volume (dV) 
16 40 4-38 0-74 0-26 285 in the calf: dR = dV, and hence we would expect that 
17 54 6-00 0-84 0-66 1-27 dR,/dR, = dV,/dV., where two impedance changes, 
] 2 72 4-43 2:22 0-50 444 dR, and dA, result from two separate volume 
Ie 48 7:42 1-95 O91 214 changes—-in this case a volume pulsation dV’, and a 
20 46 4-10 2-30 0:46 5-00 b doc ig 
21 59 7.18 0-64 0-60 1-07 rising volume dV, due to venous occlusion. 
22 44 5-65 0-97 0-48 2-02 
23 46 6.92 1-05 0-48 2:19 
24 28 5-59 2-04 0-52 392 Results E 
25 58 7-69 1:51 0-62 2:44 The results (Table I) show that there is no significant 
26 69 6-49 0:92 0-52 1777 correlation between the impedance-derived volume 
Mean 45 6.82 1-69 0-617 3-00 pulsation ratio (dR,/dR,) and the Doppler pulsatility 
SD 17 2:44 0-74 0-224 163 index or a volume pulsation ratio derived from the 
Doppler dV,/dV, and Doppler PI, correlation coefficient Songograph recording (dV,/dV,) The value of dR,/ 
= 0-885, P= 0-001. mu dR, is always greater than dVj,/dV, whereas they 
Impedance d A,/d R, and Doppler d V,/d Fa, correlation would be expected to be equal. The ratio (dR,/d R,)/ 


coefficient = 0-165, P= 0:57, d ] 
Impedance dR,/dR, and Doppler PI, correlation coefficient (dV,/dV,) has a mean value of 3 but varies 


= 0-23, P = 0-26. considerably. 
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Discussion 

The velocity waveform from the popliteal artery was 
recorded by analysis of Doppler-shifted ultrasound 
signals. The Doppler sounds were analysed in 
frequency and in time, and a peak velocity curve 
drawn from the resulting sonogram. This method has 
been validated using pulsatile flow in laboratory test 
rigs (Gosling et al., 1969). 

Comparisons have been made (by the same author 
and others) with the electromagnetic type of flow- 
meter, both in test rigs and in animals (Gosling et al., 
1969). All the tests demonstrate that the shape of the 
maximum flow velocity envelope as measured by our 
method has the same shape as the total blood flow 
waveform to a degree of accuracy which is adequate 
for our purpose. 

The Doppler method using a frequency analyser 
has the great advantage of a stable baseline, since 
zero flow will always produce zero frequency shift. 
The pulsatility ratio and the volume pulsation ratio 
calculated as described above rely only on the accurate 
baseline and the shape of the flow waveform which 
we have already discussed. We have found that this 
is a practical technique for obtaining relationships 
between pulsatile and mean flows where absolute 
values of the flow are not required and it has proved 
clinically useful (Charlesworth et al., 1975). 

The failure of the impedance-derived volume 
pulsation ratio (dR,/dR,) to correlate with the 
Doppler pulsatility index or with the Doppler-derived 
volume pulsation ratio dV,/dV, can be explained if 
changes in the specific resistance of blood occur 


which are not related to volume. Since the ratio 


dR,/dR, is greater than expected a reduction in the 
specific resistance of blood must occur when it is 
flowing. Liebman et al. (1962) and Frewer (1974) 
have shown that fast-moving blood has a lower 
resistance than stationary or slow-moving blood. The 
velocity of blood in the arteries and the arterioles 
varies considerably over the cardiac cycle. In normal 
subjects it is virtually stationary for a period and so a 
pulsatile change in resistance can be expected. The 
mean value of the amplitude of the impedance 
variations dR, in our subjects was about 0-025 ohm, 
which represents a variation of 0-03 per cent impedance 
during each cardiac cycle. Since arterial blood makes 
up about 1-5 per cent of the volume of the limb a 
change of less than 2 per cent in the specific resistance 
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of blood as it accelerates will produce the change a 

impedance observed. This is well within the change 
measured by Frewer (1974). 

We conclude that the variation in impecance duris mit 

a single heart beat is only partly related te blood flew 

indices such as the Doppler pulsatility index. DX 

zf 















use of changes in impedance to describe pulsat © 
changes in flow is inaccurate, although gross charges 
can doubtless be demonstrated, viz. in the absences 
pulsatile flow, impedance pulsations will not take pla. 
The inaccuracy takes the form of an overestimate af 
up to 7:5 times in normal subjects. 
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The effect of anti-thrombotic drugs on prosthetic 
grafts in the canine inferior vena cava 


M. H. CALVERT AND M. H. GOUGH"* 


SUMMARY 

The effect of phenylbutazone, an anti-thrombotic agent, 
on the occlusion rate of knitted Dacron grafts placed in 
the infrarenal inferior vena cava of dogs was studied. 
Grafts placed in dogs treated with Phenylbutazone 
remained patent significantly longer than those in 
untreated animals. All the grafts in the untreated group 
occluded, but 2 remained patent in the treated animals. 


PROSTHETIC grafts in the venous system have a poor 
record of patency (Collins et al., 1960; Dale and Scott, 
1963; Todd et al, 1963; Haimovici et al, 1970; 
Scherck et al., 1974). Replacement of short lengths of 
the infrarenal vena cava in the dog has shown poorer 
patency rates than in the suprarenal inferior vena 
cava or the superior vena cava (Dale and Scott, 1963; 
Todd et al., 1963; Haimovici et al., 1 970; Scherck et 
al., 1974). 

Several methods have been found to improve the 
patency rate of caval grafts: bonding heparin to the 
graft material (Salzman et al., 1967), external splinting 
(Todd et al., 1963) and increasing the pressure or flow 
in the graft, either by creating a temporary arterio- 
venous fistula in the leg or by ligating the azygos vein 
for the superior vena cava (Bryant et al, 1958; Dale 
and Scott, 1963; Scheinin, 1966; Johnson and Eiseman, 
1969), 

More recently, less thrombogenic graft materials 
have been developed; for example, polytetrafluoro- 
ethylene (Gore-Tex) grafts gave an 83 per cent patency 
rate for up to 6 months in the suprarenal inferior 
vena cava of dogs (Smith et al., 1975), 

Other workers have tried biological graft materials 
such as venous homografts (Todd et al, 1963) and 
autografts (Schauble et al., 1959: Bower et al., 1960) 
or peritoneum (Collins et al., 1960; Todd et al., 1963). 

In the infrarenal inferior vena cava, even excision 
of a segment of the cava with its immediate replace- 
ment is followed by a high rate of thrombosis (Collins 
et al., 1960). 

In recent work in this department Thomas et al. 
(1976) found that 11 out of 12 autogenous peritoneal 
grafts in the infrarenal inferior vena cava occluded 
within 15 days. However, if an anti-thrombotic drug, 
in this case phenylbutazone, was administered to 
decrease platelet aggregation, 92 per cent remained 
patent for up to 3 years. 

Hasegawa et al. (1973) used another anti-throm- 
botic drug, dipyridamole, to attempt to improve the 
patency rate of prosthetic grafts in the dog's superior 
vena cava. They noted a better patency rate in the 
treated group and a much thinner lining membrane 
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in the graft at post-mortem examination. However, 
the superior vena cava is a favourable site and 5 of 
the untreated control dogs survived for 5 months 
with patent, though narrowed, grafts. 

In this paper we describe the effect of phenyl- 
butazone administration on the patency rate of 
knitted Dacron grafts in the less favourable situation 
of the infrarenal inferior vena cava. 


Materials and methods 

Sixteen dogs of mixed breed (weight 1825-3 kg) were 
used. They were housed at the Oxford University 
Farm and were fed on a normal diet and maintained 
in a good state of health. 

They were premedicated with morphine and 
atropine. Anaesthesia was induced with veterinary 
Nembutal. Intermittent positive pressure ventilation 
with air through an endotracheal tube was maintained 
during the procedure. An intravenous infusion of 
Hartmann's solution was set up in a hindlimb, 
Through a midline incision the infrarenal inferior vena 
cava was exposed and isolated. A 4—5-cm segment was 
excised and replaced by a DeBakey knitted Dacron 
graft (USCI Company), chosen to be about 1 mm 
wider than the inferior vena cava. The sizes used were 
I1, 12 and 12-5 mm. The graft was sutured in with 
6/0 monofilament polypropylene sutures (Prolene, 
Ethicon). Particular care was taken not to traumatize 
the ends of the vena cava and not to narrow the 
anastomoses. The peritoneum was sutured over the 
graft and the abdomen closed with monofilament 
nylon. 

Before recovery from anaesthesia, phlebography 
was performed; 20 ml of 60 per cent Urografin were 
injected rapidly through the hindleg venous cannula 
and the plate exposed just after the end of the injection. 
Postero-anterior and lateral views were done on all 
Occasions. No adverse reactions were observed. A 
lateral view of a graft at this stage is shown in Fig. 1. 

Immediately after closure of the wound 10 animals 
were given phenylbutazone 600 mg intramuscularly, 
followed by 200 mg three times a day by mouth until 
they were killed. A control series of 5 animals was not 
given the drug; these animals were chosen randomly 
on the day of the experiment. The remaining dog was 
not given phenylbutazone but was later excluded for 
technical reasons. In view of the relatively small 
numbers formal randomization was not practised. 
Table I shows that the weights of the animals, the 
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Fig. 1. Phlebogram showing a graft immediately after 
insertion. 
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Fig. 2. Phlebogram showing a narrow graft with collateral 
vessels present. 


Table I: COMPARISON OF WEIGHTS AND GRAFT 
SIZES IN THE TREATED AND CONTROL GROUPS 


Treated group Control group 








Graft Graft Graft Graft 
Dog Wt length diam. Dog Wt length diam. 
No. (kg) (cm) (mm) No. (kg) (cm) (mm) 
72 21:2 500 120 82 24.5 475 12:0 
74 2000 4:50 120 83 22:1 4:30 12-0 
75 174 400 11:0 86 19-0 4-50 11-0 
71 217 400 120 88 182 470 12:0 
78 21:6 400 110 90 198 450 12-0 
80 230 425 120 
81 2233 500 12°5 
84 253 430 120 
85 196 500 120 
89 180 500 120 
Mean 21:0 450 11°85 20.7 4:55 11-80 


lengths of the grafts measured after insertion and 
the graft diameters were satisfactorily matched in the 
two groups. 

The progress of the grafts was observed by serial 
phlebography. The first was performed at 9 days, 
then at 2-week intervals for 6 weeks and then monthly 
until the grafts occluded. The phlebograms were 
carried out under general anaesthesia as in the post- 
operative stage. The relationship of tube, table and 
plate was kept the same on each occasion. 

The effect of the phenylbutazone on the platelets 
was examined by studying platelet aggregation using 


Anti-thrombotic drugs and prosthetic graft 


With phenylbutazone 


Without phenylbutazone 


Survival of grafts 
without collateral vessels % 


25 50 75 
Days 


100 125 


Fig. 3. Survival curves of grafts in the treated and contro 
groups showing the time of collateral vessel formation. 


With phenylbutazone 


Without phenylbutazom: 


Survival of patent 
o 
grafts % 


25 50 75 
Days 


100 125 


Fig. 4. Survival curves of grafts in the treated and control 
groups showing the time of occlusion. 


the turbidometric method developed by Born (1962) 
The aggregation response of the platelets to ADP aac 
a collagen suspension was tested (Packham et al., 19€7 
This was done before and after phenylbutazone 
administration and at the time of each phlebogram. 

The duration of patency in the two groups Was 
compared statistically by the Mann-Whitney U-test. 
which is independent of distribution. 


Results 

All the animals recovered well from the operation 
except one which was found to have developed a large 
haematoma around the graft at 48 hours. This deg 
had not been given phenylbutazone and was excluded 
from further consideration. 

All the grafts showed a tendency to severe narrowir £ 
and most eventually occluded. The pattern of develop- 
ment of the occlusion was always the same. The 
cephalad anastomosis became stenosed first, while the 
central part of the graft became narrowed to a lesser 
extent. The caudal anastomosis showed little or n> 
tendency to narrowing. When severe stenosis Was 
present at the cephalad anastomosisextensivecollatere! 
vessels developed around the graft, though the central 
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part of the graft often remained widely patent (Fig. 2). 
In the treated group this state sometimes existed for 
several weeks before complete occlusion occurred. 

The administration of phenylbutazone prevented 
ultimate graft occlusion in only 2 of the 10 treated 
animals. These 2 dogs were killed at 91 and 133 days. 
However, in the other treated animals graft stenosis 
and eventual occlusion were delayed by phenyl- 
butazone therapy. 

The assessment of graft occlusion was based phlebo- 
graphically on the development of collaterals and 
complete thrombosis. The phenylbutazone-treated 
animals developed collaterals at a mean time of 48 
days (range 10-80 days), the 2 patent grafts having no 
collaterals. In the animals not receiving phenylbuta- 
zone, collaterals developed at 14 days (range 4-23 
days). There is a significant difference between these 
two groups (P<0-05). Fig. 3 shows the time of 
collateral vessel formation in the two groups. 

A similar difference was found between the times of 
complete thrombosis. In those receiving phenyl- 
butazone the graft occluded at a mean time of 75 days 
(range 10-153 days) and those not having the drug at 
21 days (range 4-44 days). The difference between the 
groups is again significant (P « 0-05). Fig. 4 shows the 
time of occlusion of the grafts in the two groups. 

At the time of sacrifice occluded grafts showed a 
small plug of white thrombus occluding the very 
stenosed cephalad anastomosis. The remaining graft 
below the stenosis contained blood clot. The caudal 
anastomoses were widely patent with a smooth 
covering of neo-intima. The grafts were contracted 
and longitudinally wrinkled. Some were surrounded 
by thickened fibrotic tissue, but several had only a thin 
layer of overlying peritoneum. 

All the animals showed suppression of platelet 
aggregation in response to collagen after treatment 
with phenylbutazone (Thomas et al., 1976), although 
one animal showed evidence of unsuppressed aggrega- 
tion when its graft occluded at 23 days. On enquiry it 
was found that phenylbutazone had not been admin- 
istered over a public holiday. 


Discussion 

The high rate of closure of Dacron grafts in the infra- 
renal inferior vena cava, even in the presence of 
platelet disaggregators, does not provide encourage- 
ment for their clinical use for venous replacement. On 
the other hand, a less thrombogenic prosthetic graft 
may prove successful if used with a drug which 
reduces platelet aggregation. 

The mechanism of action of phenylbutazone in 
this model is not as clearly defined as with the peri- 
toneal graft studies of Thomas et al. (1976). In that 
experiment it probably acted to prevent platelet 
aggregation on small areas of collagen which are 
exposed when endothelium is shed, which is almost 
inevitable in spite of care with graft preparation 
(Mustard et al., 1967; Packham et al, 1967). In 
prosthetic grafts, although there is no exposed 
collagen, the fibre of the prosthesis seems similarly 
thrombogenic. 
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A very constant pattern of graft occlusion was 
seen in the present experiments. Gradual narrowing 
occurred at the most distal point in the graft in 
relation to the direction of flow. This represents a 
deposition of thrombus as the blood flows past 
thrombogenic material. If the graft remained un- 
occluded, as in 2 cases, a stable situation appeared to 
be reached, probably signifying complete endo- 
thelialization at this point. This theory is supported 
by the smooth appearance of the graft lining at the 
time of sacrifice of these 2 animals. Also, in the 
grafts which had occluded adherent thrombus was 
only found at the cephalad end of the graft, the rest 
being lined by a smooth membrane in continuity with 
the inferior vena cava caudally. In contrast to the peri- 
toneal grafts of Thomas et al. (1976) no graft showed 
any tendency to widen once narrowing had occurred. 

Collins et al. (1960) suggested that venous grafts are 
compressed from without. This is difficult to refute in 
some of our dogs, but in others showing the same 
pattern of closure there was only a filmy layer of 
peritoneum overlying the graft. At the same time the 
internal lining was found to be thick and rigid, 
suggesting that this was more likely to be responsible 
for the graft contraction. 
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Successful repair of an idiopathic spontaneous 


aortoduodenal fistula 
R. E. MANSEL AND P. H. POWLEY* 


SUMMARY 

A case of idiopathic spontaneous aortoduodenal fistula 
treated surgically is reported. This case is probably the 
first successful repair of an idiopathic fistula to be recorded 
in the literature. The difficulty in diagnosis and possible 
aetiology are discussed. 


SPONTANEOUS (primary) aortoduodenal fistula usually 
Occurs as a complication of aortic aneurysm, whereas 
the commoner secondary form follows aortic surgery. 
Aortoduodenal fistula of unknown aetiology is 
extremely rare. In a review of spontaneous aorto- 
duodenal fistula by Evans and Webster (1972), in 
only one case out of 56 reported since 1951 was the 
cause unknown and this patient died despite treat- 
ment. Although some successful repairs of spon- 
taneous aortoduodenal fistula associated with 
aneurysm have been reported in the literature 
(Reckless et al., 1972), still no patient with an idio- 
pathic fistula appears to have survived treatment. 


Case report 

A retired man aged 75 presented at Princess Margaret Hospital, 
Swindon, in September 1974 with a 24-hour history of haema- 
temesis and melaena. In 1962 he had sustained a compound 
fracture of the right tibia and fibula after being knocked down 
by a car. At that time intra-abdominal injury was also suspected 
but he improved spontaneously over the next few days. There 
was no other relevant past history. On admission in September 
1974, the patient complained of feeling faint and said that he 
had vomited about 2 pints of blackish blood before admission. 
There was no history of dyspepsia and no abnormality was 
found on clinical examination. The haemoglobin was 12 g/dl, 
and a barium meal study demonstrated reduced duodenal 
motility but no ulcer crater was seen. There was no clinical 
evidence of cirrhosis and no varices were seen on the barium 
swallow film. A barium enema examination showed minimal 
diverticular disease. The bleeding settled after transfusion of 
4 units of blood and he was discharged home in October 1974 
free of symptoms. 

One month later the patient was readmitted as an emergency 
with another episode of melaena. His haemoglobin was 10-5 
g/dl and he was given a further 2 units of blood. He was again 
discharged symptom-free, but the bleeding recurred 1 week 
later and he again required readmission for severe haema- 
temesis and rectal bleeding. His haemoglobin was 7:8 g/dl and 
a further transfusion of 6 units of blood was required. Fibre- 
optic endoscopy at this time was normal up to the second part 
of the duodenum. The patient continued to pass fresh blood 
per rectum and a diagnostic laparotomy was performed in 
December 1974 at Savernake Hospital, Marlborough. At 
laparotomy no lesion was visible or palpable in the gastro- 
intestinal tract, but the duodenum was found to be adherent 
to the aorta. A provisional diagnosis of aortoduodenal fistula 
was made and the patient was transferred to Princess Margaret 
Hospital, Swindon, where one of us (P. H. P.) confirmed the 
diagnosis at a second laparotomy on the same day. The aorta 
was of normal calibre and a small area of the third part of the 
ducdenum was attached to it by a dense mass of fibrous tissue 
in the centre of which lay the fistula (Fig. 1). After excluding the 
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Fig. 1. The fistula displayed at operation. AO, Aorta; DU, 
duodenum; PA, pancreas. 
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Fig. 2. The fistula opened at operation. The sucker tip 
(upper right) points to the fistula. 


fistula with a longitudinal aortic clamp, the duodenum was 
dissected off the fibrous plaque (Fig. 2) and repaired in two 
layers using catgut. The fibrous tissue was then excised from 
the aortic wall, leaving a 5-cm longitudinal linear defect. The 
aortic wall appeared healthy apart from some atheroma, and 
so repair was carried out by direct closure using continuous 
polypropylene sutures. The aortic suture line was covered by a 
flap of omentum after the local application of ampicillin 
powder. Postoperative recovery was uneventful. Histological 
examination of the fistula wall showed non-specific inflam- 
matory fibrous tissue. 


Discussion 

The difficulty of making an accurate preoperative 
diagnosis is well illustrated in this case. An abdominal 
mass is palpable in 56 per cent of the cases due to 


aneurysm, but gastro-intestinal bleeding associated 


* Princess Margaret Hospital, Swindon. 
Present address of R. E. Mansel: University Department of 
Surgery, Welsh National School of Medicine, Cardiff. 


with abdominal pain is the commonest presenting 
feature (Reckless et al., 1972). A barium meal examina- 
tion should exclude most common causes of gastro- 
intestinal bleeding and occasionally it will show the 
site of the aortic fistula, particularly in the secondary 
type (Elmer and Cooperman, 1970). Endoscopy helps 
to exclude other causes of gastro-intestinal haemor- 
rhage, and Mir-Madjlessi et al. (1973) were able to 
make a correct preoperative diagnosis of a secondary 
aortoduodenal fistula in this way. However, lapar- 
otomy remains the only certain means of diagnosis 
in most cases of primary aortoduodenal fistula. The 
exploration should be especially thorough in cases 
where the upper gastro-intestinal tract appears normal 
on initial examination, because failure to examine the 
posterior duodenal wall has resulted in a fistula being 
missed, despite several laparotomies. Keeffe et al. 
(1974) reported a remarkable case of secondary 
aortoduodenal fistula which was only discovered 
during a third laparotomy. Spontaneous fistula where 
there is little or no dilatation of the aorta presents a 
most formidable diagnostic problem, and Elbott et al. 
(1974) illustrated this by describing a spontaneous 
aortoduodenal fistula which was treated by vagotomy 
and pyloroplasty at the initial exploratory laparotomy. 
If the surgeon is aware of the possibility of an aorto- 
duodenal fistula when he explores patients with 
unexplained gastro-intestinal haemorrhage, he will be 
more likely to examine the critical area between the 
duodenum and aorta. When dealing with a spon- 
taneous fistula, most surgeons have closed the 
duodenum and have replaced the aneurysm by an 
aortic prosthesis. However, in cases not associated 
with an aneurysm, or after grafting for aneurysm, 
there may occasionally be sufficient healthy aortic 
wall present to allow direct aortic suture, as in this 
case. Many authors recommend that omentum should 
be interposed between the duodenum and the aortic 
suture lines, especially as a prophylactic measure 
during the initial placement of a graft (Sheil et al., 
1969; Pinkerton, 1973). 

The aetiology of the fistula in this patient remains 
unknown, but it is possible that the aorta was injured 
in the road accident in 1962, resulting in the forma- 
tion of a localized atheromatous ulcer on the anterior 


aortic wall. Amman et al. (1973) divided the causes of 


primary aorto-intestinal fistula into four main groups: 
aneurysm, tumour, infection and direct trauma. The 
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Idiopathic spontaneous aortoduodenal fistula: 


present case may be an example of a fistula duc oe 
direct trauma, despite the latent period ef 12 years... 

The best treatment for this condition is early aac 
aggressive surgery, as no case has survived untreated. 
Many authors have emphasized that there is sufficient 
time for surgical intervention in the majority of these 
patients (Evans and Webster, 1972; Reckless et < 
1972), and the present case shows how much time: 
occasionally available in this potentially catastrogi 
condition. 
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Special problems associated with abdominal 


aneurysmectomy in spinal cord injury patients 
JACK H. M. KWAAN, 5. AUSTIN JONES, GEORGE L. JULER 


AND JOHN E. CONNOLLY” 


SUMMARY 

There were 8 patients with spinal cord injury in the last 
106 consecutive patients with abdominal aortic aneurysm 
resected at the Long Beach Veterans Administration 
Hospital. Emphasis is placed upon the problems in 
management not found in individuals without spinal cord 
injury. A successful outcome is dependent upon: (a) 
aggressive control of foci of infection, (b) early diagnosis 
and planned surgical intervention, (c) continuous intra- 
operative arterial and central venous pressure monitor- 
ing and (d) alertness to the prevention of postoperative 
complications, with emphasis upon careful tracheal 
toilet and anticipation of delayed wound healing. 


THE management of major abdominal conditions 
requiring surgery in spinal cord injury patients 
presents certain. problems which are not found in 
individuals with normal sensory and motor function. 
The purpose of this report is to emphasize these 
differences and to stress their importance in the 
successful treatment of such situations. Our experience 
with spinal cord injury patients with abdominal 
aneurysms operated upon at the Long Beach Veterans 
Administration Hospital is presented. 


Patients and methods 

Of the last 100 consecutive abdominal aortic 
aneurysms treated at this institution, 8 were in patients 
with spinal cord injury. All 8 patients were males aged 
between 50 and 72 with an average age of 58 years. 
Cord transection was complete in all the cases, and 
varied in level from C7 to T4. Each case presented as 
an emergency as outlined in Table I, Although none 
of the patients had a positive blood culture, all had 
urinary tract infection. Preoperative angiography was 
utilized as an adjunct to diagnosis. Notably this 
demonstrated the small calibre of the iliac arteries 
(Fig. 1b). 


Operative management 

Intensive antibiotic therapy was administered before, 
during and after the surgical procedure. The anti- 
biotic utilized depended upon the sensitivity pattern of 
the urine culture, and in the majoritv of instances 
Keflin and kanamycin were the drugs of choice. 
Accurate arterial and central venous pressure monitor- 
ing was implemented in all the patients. A significant 
increase of systolic blood pressure by 60 mm Hg or 
more during induction of anaesthesia occurred in four 
instances. This was controlled by deepening the plane 
of anaesthesia. Blood loss was immediately replaced 
by whole blood transfusion. Precipitous hypotension 
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occurred during operation in three instances. Each 
required immediate and rapid transfusion for correc- 
tion. An average of 5 units of whole blood was 
transfused intra-operatively, Exposure was obtained 
through a midline abdominal incision extending from 
the xiphoid process to the pubic symphysis. Following 
intravenous administration of 5000 Lu. heparin, 
proximal and distal control of the aneurysm was 
accomplished. A woven prosthesis was utilized to 
re-establish continuity between the proximal aorta 
and common iliac arteries. The latter were uniformly 


of small calibre and careful anastomosis was 
mandatory. 
Results 


There were no operative deaths, but all the patients 
developed postoperative complications. Tracheostomy 
was necessary in 2 patients. Other complications 
included delayed wound healing in 5 patients and 
revision of the graft te the common iliac artery 
anastomosis in one patient. Late graft infections 
accounted for the 2 deaths occurring at 3 years and 
9 months, and 4 years after aneurysmectomy respec- 
tively. The remaining 6 surviving patients are alive at 
1—4 years after operation. All have recovered well and 
one has continued his profession as a geologist. 


Discussion 

The sparsity of reports on the management of major 
surgical conditions in spinal cord injury patients is 
not surprising. Previous reports relating to acute 
surgical abdominal conditions include 6 cases by 
Hoen and Cooper (1948) and a similar number by 
Greenfield. (1949). Recently, 20 cases have been 
reported by Charney et al. (1975) from our institution. 
All the authors stressed the difficulties in diagnosis 
because of the neurological deficit, and each reported 
that the surgery was accomplished with acceptable 
morbidity and mortality. In the present series of 
patients with abdominal aortic aneurysm there was 
an acceptable mortality, but a rather higher morbidity 
than reported after operations for other abdominal 
conditions in spinal cord injury patients. 

In analysing the records of our patients, we have 
found some critical differences in the surgical manage- 
ment compared with patients without spinal cord 
injury. Four aspects of treatment require special 
consideration. 
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Table I: CLINICAL PRESENTATION AND OUTCOME 





Abdominal aneurysmectomy in spinal cord injury 


Died at 3 yr * mti 


Case Clinical presentation precipitating 
No. Age surgery Organism from urine culture Follow-up 
| 50 Rapid enlargement Enterococci, Proteus mirabilis Alive at 6 yr 
2 52 Recent rapid enlargement Proteus mirabilis Alive at 4 yr 
3 50 Rapid enlargement Escherichia coli Infected graft rupture 
4 60 Rupture of aneurysm Proteus sp. Alive at 1 yr 
5 53 Obstruction of transverse colon Proteus sp. Infected graft rupture 
Died at 4 yr 
6 62 Recent enlargement, abdominal pain Proteus mirabilis Alive at 2 yr 
7 65 Rupture of aneurysm Enterococci, Proteus sp. Alive at 4 yr 
8 72 Obstruction of gastric outlet Proteus mirabilis Alive at 1 yr 





a 


b 


Fig. 1. Case 2. a, Aortogram showing occluded aneurysm. b, Delayed film showing the small calibre of the reconstituted iliac 


arteries. 





Fig. 2. Ultrasonograms of an aortic aneurysm. a, Horizontal 
section, 5, Vertical section. 
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1. Control of infection 

Most, if not all, of spinal cord injury patients have 
infectious foci originating from two major sources, 
namely, the urinary tract and decubitus ulcers. 
Reports in the literature allude to the inherent dangers 
of infection of a vascular prosthesis, with complica- 
tions leading to loss of life or limb. Although we 
appreciated the hazards associated with the insertion 
of prosthetic material in an environment of recurrent 
bacterial infection, such as in a spinal cord injury 
patient, we were surprised that the majority of the 
prosthetic grafts did not become infected. Systemic 
antibiotics were administered 2 weeks or more before 
the operative procedure. These were continued post- 
operatively for prolonged periods, monitored by the 
presence of positive urine cultures. In the 2 patients 
who succumbed to graft infections 4 years post- 
operatively, chills and fever occurred for over I week 
without treatment before hospital admission. Clearly, 
the necessity of constant monitoring for bacterial 
infection cannot be overemphasized, as any delay in 
treatment could result in a fatal outcome. 


2. Difficulties in clinical diagnosis 

Difficulties in the diagnosis of abdominal conditions 
have been covered in a previous report (Charney et al., 
1975). In the emergency situation, physical diagnosis 
has been hampered by the lack of pain perception and 
frequent muscular spasms. Angiography is an 
important adjunct, not only in confirmation of the 
diagnosis and assessment of renal function, but also in 
defining the extremely tenuous ‘run-off’ arteries (Fig. 
15). We have also included ultrasonogram techniques 
in our diagnostic routine (Fig. 2). Again, the emphasis 
is upon establishment of baseline physical findings. 
An early diagnosis and planned surgical intervention 
in the spinal cord injury patient are certain to reduce 
morbidity and mortality. 


3. Effect. of paraplegia on the peripheral vascular 
system 

a. Blood pressure changes: Paraplegia produces an 
exceptionally labile vascular system, so that it is 
essential to measure arterial and central venous 
pressure during operation. Constant blood pressure 
determinations will frequently demonstrate precipi- 
tous hypertension in these patients during the induc- 
tion of anaesthesia. This condition can be controlled 
by rapidly deepening the plane of anaesthesia or by 
the use of ganglionic blocking agents (Ciliberti et al., 
1954). Abnormal vascular changes can occur with 
partial or complete cervical lesions, and less often 
with complete thoracic interruptions (Caron and Bors, 
1970). In addition, precipitous hypotension may occur 
with small amounts of blood loss. Prompt blood 
replacement is necessary in many instances to avoid 
circulatory collapse. 

b. Anatomical abnormalities of the peripheral vascular 
tree associated with paraplegia: In all our patients the 
iliac arteries were noted to be extremely small, making 
precise suture technique essential. In addition, 
Gosling et al. (1971) have pointed out that an increase 
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in pulse wave reflection can result from mismatch in 
the ratio of the sectional area of the sum of the iliac 
arteries to that of the abdominal aorta. The clinical 
significance of this observation was emphasized by 
Lallemand et al. (1973, who suggested that the 
increased pulse wave reflection and the resultant 
turbulence may prove to be an important aetiological 
factor in aortic thrombosis or aneurysm formation. 
In this regard, Case 2 (Table I) is of special interest and 
his case report is presented: 

Case 2: A 52-year-old man had been a paraplegic for 30 years 
after his spinal cord had been injured at the T5 level. He was 
admitted for an abdominal mass that was painful and enlarging. 
Physical examination revealed a pulsatile mass 9cm in 
diameter. Both femoral puises were absent. Angiography 
confirmed the presence of an abdominal aneurysm (Fig. la) 
with total occlusion at the aortic bifurcation. The reconstituted 
iliac arteries seen on a delayed film demonstrated a rich 
collateral circulation (Fig. 15). Urine culture yielded Proteus 
mirabilis. At operation the patient developed hypertension 
(240/120 mm Hg) during the induction of anaesthesia which 
was reduced to 150/80 mm Hg by deepening the plane of 
anaesthesia. A large aortic aneurysm filled with old and recent 
thrombi was found. The aneurysm was totally occluded at 
the bifurcation. The common iliac arteries were markedly 
narrowed, measuring only 04cm in diameter. Following 
routine aneurysmectomy a woven bifurcation graft was sewn in 
place. 

The thrombosed and obstructed aortic aneurysm 
may have resulted from the turbulent flow caused by 
the disparity of the sectional areas of the iliac arteries 
and the aorta. Eastcott (1976) noted a similar situation 
occurring in a young adult. As mentioned previously, 
diminutive iliac and femoral arteries are uniformly 
found on angiography and at operation in spinal cord 
injury patients. The significance of this observation as 
an aetiological factor relative to pulse wave reflection 
and possible increased frequency of aortic aneurysm 
and/or thrombosis requires further evaluation. The 
incidence of aortic aneurysm or thrombosis in the 
spinal cord injury patient population at this institution 
is currently under review and will be compared with 
the incidence in non-paraplegic patients. 


4. Management of postoperative complications 

The morbidity in our patients is higher than that 
reported previously for spinal cord injury patients 
undergoing laparotomy (Hoen and Cooper, 1948; 
Greenfield, 1949; Charney et al., 1975). We believe 
that this is related to the magnitude of the operation 
to which our patients were subjected. The inadequate 
abdominal musculature results in a failure to clear 
bronchial secretions adequately, and all our patients 
developed bronchopneumonia. Tracheostomy was 
necessary in 2 cases. By maintaining good tracheal 
toilet, it is possible to keep blood gases at preoperative 
levels. l 

Retention sutures were used in all cases, as poor 
wound healing and constant muscular spasms are 
usually present. 

There were no hospital deaths in this preliminary 
series of spinal cord injury patients with abdominal 
aneurysm. Although the morbidity is high, it is by no 
means unacceptable. Moreover, all these individuals 
have recovered well and are able to lead a normal 


life. It is hoped that the management of the present 
series will be of value not only in abdominal aortic 
aneurysms but also in any other major operative 
procedure involving the spinal cord injury patient. 
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Limited intertransverse fusion using iliac grafts 


A. J. HARROLD* 


SUMMARY 

Fusion of the lower lumbar spine or lumbosacral joint 
can be achieved by the use of limited intertransverse 
iliac grafts inserted by a lateral approach. The method 
offers certain special advantages and is no less successful 
than other techniques in common use. 


LATERAL or posterolateral fusion of the lumbar spine 
may be achieved by laying bone grafts in the gutter 
that lies behind the transverse processes and lateral 
to the articular processes (Rombold, 1966; Stauffer 
and Coventry, 1972). Access is possible by a midline 
incision but requires wide retraction or division of the 
sacrospinalis. Wiltse et al. (1968) suggested splitting 
the sacrospinalis longitudinally so as to place grafts 
from the transverse processes medially as far as the 
laminae and the bases of the spinous processes. 
Watkins (1953, 1959) used the neater, less traumatic 
approach via the fascial plane lateral to the sacro- 
spinalis for an extensive grafting procedure, while 
Adkins (1955, 1967) described limited intertranverse 
fusion by slotting in tibial grafts through the midline 
approach. This paper presents evidence indicating 
that satisfactory fusion can regularly be obtained by 
placing iliac grafts between and around the transverse 
processes alone, using the more lateral approach 
outside the sacrospinalis. 

Intertransverse fusion offers advantages when 
posterior fusion is contraindicated by congenital or 
surgical defects in the laminae or spinous processes, 
or by failure of earlier posterior fusion. Spondylolysis 
or spondylolisthesis may be controlled without the 
need to involve the joint above the affected level. The 
iliac grafts are obtainable by the same incision as ex- 
poses the transverse processes. The method is neat and 
effective enough to beconsidered as the first choice when 
lumbosacral or low lumbar arthrodesis is indicated. 


Anatomy 

The lumbar transverse processes are surrounded by 
muscle fibres in front, behind, above and below. The 
middie layer of lumbar fascia is attached to their tips, 
the strong fifth process giving in addition attachment 
to the iliolumbar ligaments. The nerve root emerges 
below and in front of the base of each process and 
runs downwards, forwards and laterally out of the 
operative field. The operation divides branches from 
the posterior primary rami supplying the spinal 
muscles and, from the upper three lumbar roots, 
branches innervating the skin over the buttock. A 
branch of the lumbar artery runs along the front of 
each transverse process; others penetrate the gap 
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between the processes and divide into spinal and 
muscular branches (MacNab and Dall, 1971). 

The range of flexion-extension movement in the 
normal spine is around 18° at the lumbosacral joint 


eccurs around axes just below the centre of each 
intervertebral disc (Pennal et al., 1972). With this 
motion movements between the laminae and between 
the spinous processes are respectively around two and 
three times that between the transverse processes 
(Fig. 1). On lateral bending, intertransverse motion is 
greater than interspinous but the range is no more 
than 5° even in the more mobile upper joint (Miles 
and Sullivan, 1961) and well resisted by grafts in the 
intertransverse gap. Very little rotation occurs in the 
lumbar spine. 


Operation 

The skin and lumbar fascia are incised through an 
oblique incision medial to the posterior iliac crest and 
along the outer edge of the lower part of the sacro- 
spinalis. The muscle is detached from the ilium and 
sacrum by sharp dissection, and higher up is mobilized 
medially by blunt dissection within the lumbar fascia. 
The back of the sacrum followed upwards leads to the 
transverse process of the fifth lumbar vertebra, which 
must not be confused with the shorter and more 
posteriorly placed mamillary process. The space 
between the transverse process and the sacrum is 
rarely more than a few millimetres, the radiographic 
appearances being magnified. Movement between the 
two bones may be shown by the use of a bone lever in 
the gap. The transverse process is cleared by sharp 
dissection. The fourth lumbar process in particular is 
easily fractured, although this accident need not 
prevent fusion. Muscle fibres are cleared from the 
front of the process by the gentle use of a blunt curved 
dissector. The transverse processes are notched 
towards the base with a Duggan’s rongeur to receive 
the block of cancellous bone cut from the adjacent 
ilium, The ends of the graft are reciprocally notched 
to embrace the edges of the transverse processes. In 
lumbosacral fusion the upper edge of the sacrum is 
grooved to receive the square-cut end of the graft. 
Cancellous chips are packed around the main graft, 
in front of, between and behind the transverse 
processes. The procedure is repeated on the second 
side, helped by the identification of level already 
achieved. Above the lumbosacral joint radiographic 
confirmation of the level is prudent. 
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Fig. 1. Lateral X-rays of a normal lumbosacral joint (a) in extension and (b) in flexion. The extent of movement ts shown by 
the arrow points. Movement between the transverse processes is seen to be about half that between the laminae. 





a 
Fig. 2. Case 8. Anteroposterior X-rays of the lumbosacral joint (a) before and (6) 8 months after intertransverse fusion. 


Results 

The first 5 patients were immobilized in a plaster jacket 
or hip spica for at least 2 months, but in the remainder 
immobilization has been limited to 2 weeks flat in bed. 
Deliberate spinal mobilizing exercises have been 
delayed until 3 months after surgery. 

Intertransverse fusion is more easily demonstrated 
radiographically than posterior fusion, but un- 
Obstructec views of the grafts in two planes at right 
angles are not obtainable. Anteroposterior X-rays are 
most informative when the X-rays are aimed in the 
plane of the joint, that is upwards as well as back- 
wards. Oblique views can add to the information, but 
lateral films are unhelpful. In this series fusion was 





considered to have occurred when the grafts, at first 
difficult to see, had hypertrophied into a dense mass 
of bone extending in apparent continuity from or 
vertebra to the other (Figs. 2, 3). 

The case details and results of 24 operations ar 
summarized in Table I. Of the 15 lumbosacral fusions, 
12 apparently succeeded, one clearly failed and in ? 
the result was doubtful. Of 7 fusions at the L4-5 leve, 
6 appeared successful and in one the result was 
doubtful. In one patient where fusion was attemp e4 
between the third and fifth lumbar vertebrae the out 
come was a failure. In the patient whose lumbc 
sacral fusion clearly failed the operation was repeatec. 
again without success. 


A. J. Harrold 





a 
Fig. 3. Case 22. Anteroposterior X-rays of the lumbar spine (a) 1 month and (5) 20 months after intertransverse fusion of the 


Table I: DETAILS OF THE PRESENT SERIES 


L4-5 joint. 
Case 
No. Sex 
] F 
2 M 
3 F 
4 M 
5 F 
6 F 
J M 
3 F 
9 M 
19 M 
11 M 
12 F 
13 M 
14 M 
15 F 
16 F 
17 F 
18 F 
19 F 
20 M 
21 F 
22 M 


Blood replacement during operation averaged 14 
units (625 ml) and in no case was more than 3 units 
(1500 ml) given. 


Age 


32 
30 
33 
59 
45 


50 
32 
20 


58 
42 
44 
38 


57 
30 


Diagnosis 


Spondylosis 
Spondylolysis 
Tuberculosis 
Post-laminectomy 
Spondylosis 


? Infective 
Spondylolisthesis 
Spondylolisthesis 


Spondylosis 
Spondylosis 
Spondylosis 
Transitional L5 


Spondylosis 
Post-laminectomy 


Spondylolisthesis 
Spondylolisthesis 
Spondylosis 
Spondylosis 
Spondylolisthesis 


Spondylosis 


Spondylosis 
Spondylosis 


Transitory 


History 


14 yr 
16 yr 
3 yr 
6 yr 
10 yr 


2 yr 
2 yr 
‘Years’ 
l yr 
3 yr 


12 yr 
15 yr 
4yr 


Level of 


fusion 


L4—5 
L-S 
L4-5 


nn 


b sg 
nn 


Quot 
UA 


3 


DER fee. a ee LUE 
un 


ileus occurred 


in 3 


patients, a major deep vein thrombosis in one and in 
one patient a serious wound infection occurred on 
one side but fusion developed soundly on the un- 
infected side. 
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223. 


tion 


3 mth 
2 mth 
4 mth 
2 mth 
2 mth 
2 mth 


FA 


* 


Immobiliza- 
Complications Follow-up 


Ileus 


Infection 


Vein 
thrombosis 


Ileus 


il 


b 


17 mth 
17 mth 
10 yr 
6 yr 
7 mth 
3 yr 


15 mth 
7 mth 
8 mth 


14 mth 
3 yr 
2 yr 
l yr 


l yr 
6 yr 

5 yr 
5 mth 
3 yr 
18 mth 
8 mth 
11 mth 


15 mth 
9 mth 
20 mth 





Clinical 
result 


Good 
Good 
Good 
Good 
Failed 
Doubtful 


Good 
Good 
Good 


Failed 
Good 
Good 
Good 


Good 
Failed 
Failed 
Good 
Failed 
Good 
Good 
Doubtful 


Good 
Good 
Good 


Radiographic 
result 


Fused 

Doubtful 

Fused 

Fused 

Failed 

Fused right, 
not left 

Fused 

Fused 

Fused 


Failed 
Fused 
Fused 
Fused left, 
? right 
Fused 
Fused 
Fused 
Fused 
Fused 
Fused 
Fused 
Doubtful 


Fused 
Fused 
Fused 
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Tae writer has done an operation for stiffening the knee joint which 
consists of removing the patella from its periosteum and putting it into the 
joint after a space is freshened in the bones to receive it, the periosteum 
then being stitched to the tibia and femur. In these cases the patella was 
not absorbed but formed a bridge between the tibia and femur, and the 
periosteum. reproduced in every case new bone sufficient to make a large 
bony bridge and a perfectly safe bony ankylosis. This operation led to the 
conception that if the periosteum of the spinous processes was carefully 
removed, and the processes were divided at their base and placed longi- 
tudinally in the interspinous space touching with either end the base from 
which the processes were removed, and then the periosteum brought back 
and sutured, a similar condition would be produced. That is, the process 
would become adherent to the base at either end, thus filling up the inter- 
spinous gap with solid bone, and the periosteum would reproduce more 
bone so that there would be secured a fusion of the posterior aspect of the 
vertebra by a bridge of bone that would increase in size and strength so 
that absolute ankylosis would be secured. 

It was thought if a bony bridge could be established, its size and strength 
would gradually increase to meet the force exerted upon it, as is the case 
with the fibula when it is utilised to take the place of the tibia. 


RUSSELL A. HIBBS (1911) An operation for progressive spinal deform- 
ities. A preliminary report of three cases. N Y. Med. J. 93, 1013. 
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Lingual ectopia of the thyroid gland and 


autotransplantation 
A. D. HILLESS AND J. E. BLACK? 


SUMMARY 

A case of lingual ectopia of the thyroid gland in an 
adult patient is presented. The management by total 
excision and autotransplantation of the thyroid is 
described with a brief review of literature. 


THE term ‘ectopia of the thyroid gland’ is used to 
denote cases in which no functioning thyroid tissue is 
found in the orthotopic (prelaryngeal) site. The use of 
radioactive iodine (°!) has made it possible to 
determine the exact site of the functioning thyroid 
tissue and the accurate use of the term 'ectopia'. 

The first case of true lingual ectopia was described 
by Hickman (1869). Since then over 200 cases have 
been recorded (Montgomery, 1936). Surgical treat- 
ment with autotransplantation has been recorded in 
a small number of cases, all children (Bocca and 
Marioni, 1951; Swan et al, 1952; Lawson, 1957; 
Jones, 1961), and the long term result in a patient 
reported by Swan et al. became unsatisfactory 
during the demands of puberty (Swan et al., 1967). 


Case report 

The patient, a 39-year-old dressmaker from Tahiti, had been 
aware of a 'lump' on her tongue since early childhood. She 
presented to her medical practitioner in Tahiti during 
November 1974 with dysphagia for solid foods and persistent 
pain in the ‘lump’ and was consequently restricted to a semi- 
solid diet. A large tumour on the base of the tongue was noted 
(Fig. 1). This was biopsied and found to be thyroid tissue. The 
patient was referred to Dunedin Public Hospital for treatment in 
March 1975. 

The patient had no other symptoms related to thyroid 
disease. Her thyroid function tests were in the marginally 
hypothyroid range (total serum thyroxine 5-2 wg/100 ml, total 
serum-adjusted T, 5:4 ug/100 ml) and a radio-pertechnetate 
scan showed no functioning thyroid tissue in the neck and a 
large lingual thyroid (Fig. 2). The remainder of her investiga- 
tions were normal. 

On 27 March 1975 the thyroid mass was totally excised via a 
lateral pharyngotomy and the thyroid tissue was then washed 





Fig. 1. View of the lingual thyroid. 
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Fig. 2. Radio-pertechnetate scan showing a functioning 
lingual thyroid and no orthotopic thyroid tissue. 


in a solution containing 1/g cephalexin in 30 ml normal saline, 
before cutting into slices 1 mm in thickness and then cubes of 
the same dimension. The total weight of the excised gland was 
50 g of which 20 g were transplanted in eight separate positions 
in the lower rectus muscles and kept in place by fine catgut 
sutures. The patient was extubated at the conclusion of the 
procedure. 

Histology of the excised gland showed the appearance of a 
nodular goitre. The acini were well filled with colloid and 
showed marked peripheral scalloping in some areas. The 
thyroid tissue was surrounded by dense collagen which in 
many areas was calcified (Fig. 3). 

The postoperative course was uneventful and a repeat thyroid 
scan 2 weeks postoperatively revealed that there was no 
residual function in the base of the tongue. No thyroid 
supplementation was given and the patient returned to Tahiti. 

In July 1975 she returned for a follow-up scan and assess- 
ment. The scan, this time using '?'I, showed discrete areas of 
uptake over the sites of the transplanted tissue (Fig. 4). The 
patient had no symptoms or signs of a hypothyroid state, 
although her total serum-adjusted T, was 3:2 ug/100 ml. In 
view of this early graft function and no other evidence of a 
hypothyroid state, the patient returned to Tahiti on no therapy. 
Her medical practitioner in Tahiti is following her progress 
and measuring the serum thyroxine levels. 


* Department of Surgery, Dunedin Public Hospital, Dunedin, 
New Zealand. 
Requests for reprints to J. E. Black. 


Discussion 

The most common presenting symptoms of a lingual 
thyroid are those of oropharyngeal obstruction. 
Haemorrhage, often recurrent and in small amounts, 
is also common, but disturbance of the thyroid 
function is much less usual (Montgomery, 1936). 
Relief of the obstructive symptoms has been an area 
of much debate, but the experience and the experi- 
mental evidence of others and the problems illustrated 
by this case would indicate that complete surgical 
removal via a lateral pharyngotomy with auto- 
transplantation of the excised gland is the treatment 
of choice in an adult. 

Medical therapy which has included the administra- 
tion of thyroxine or iodine preparations, and the 
administration of I in cytonecrotic doses, has 
proved unsuccessful. Thyroxine does not appreciably 
diminish the size of the gland, and in the case 
described here the presence of large amounts of 
collagenous and calcified tissue might explain this. 
Total ablation of the lingual thyroid, either surgically 
or using radioactive iodine, would predicate oral 
therapy, and in our case this would have been 
undesirable because she lived in a remote rural area 
and management of her oral medication might have 
been difficult. 

Deliberate partial removal offers no solution, as 
hyperplasia of the remainder of the gland occurs 
owing to TSH stimulation and obstruction reappears 
(Ackland, 1955). 

The surgical approach to the gland may be via one 
of two routes: peroral or lateral pharyngotomy. 
Several other approaches have been described but in 
the main have been abandoned because of the 
difficulty and dangers involved. The oral route may 
be satisfactory for small glands, but lateral pharyn- 
gotomy offers a generous exposure of the gland and 
control of at least half the blood supply by ligating 
the lingual artery before any dissection of the gland 
is carried out. It was first described by Lymphius in 
1897 and has been recorded on many occasions since. 
The tumour is displaced into the wound and dealt 
with under full vision. The simplicity and control 
available by this approach were confirmed in our 
case. 

Autotransplantation of the thyroid gland is another 
area of controversy. The ‘demand for hormone’ 
postulation of Halsted (1909) has since been shown 
experimentally in mice (Dempster and Doniach, 
1955) and rats (Williams and Doniach, 1963) to be 
untrue as far as successful ‘take’ of the autotrans- 
planted gland is concerned. However, the auto- 
transplanted glands in total thyroidectomized 
animals, either hormonally or surgically obtained, 
showed increased function both histologically and by 
autoradiography. There has been no satisfactory 
explanation for this phenomenon. The clinical 
application of not using supplemented thyroxine in 
the postoperative phase is not justified for the 
reason of obtaining a successful ‘take’ of the gland 
but perhaps is justified in the light of this new experi- 
mental evidence in obtaining improved function of the 
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Fig. 3. Histological section of the excised glanc, showing 
dense collagen and calcification with acini-filled colloid 
showing peripheral scalloping. ( x 27.) 





Fig. 4. Radio-iodine scan of the lower abdomen showing 
uptake in the transplanted gland tissue. 


gland. No supplementation was the policy adopt2c in 
this case. 

The late failure of a case at puberty reported by 
Swan et al. (1967) did not deter us because we elt 
that the times of ‘physiological’ stress were past in 
our 39-year-old sterilized female patient; also, we were 
able to transplant 20 g of thyroid tissue—almost the 
weight of a normal adult thyroid gland. To date ‘his 
approach has been justified, as a recent Se thyrexine 
level of 4-8 ug/100 ml from the Tahitian laboratory 
and a satisfactory clinical picture demonstrated zeod 
graft function at 12 months after surgerv. 


Conclusions 

This case has been reported because of the rart» of 
the condition and to emphasize the availability cf a 
successful and safe mode of treatment. From re»erts 
in the literature and the experience of this case, we 
conclude that the approach described in this paper is 
the treatment of choice for lingual ectopia o` the 
thyroid causing obstructive symptoms, particula-l* in 
an adult patient. 
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A. D. Hilless and J. E. Black 


References 

ACKLAND T. H. (1955) Lingual thyroid. R. Melb, Hosp. 
Clin. Rep. 25, 75. 

BOCCA E. and MARIONI U, (1951) A test with radioactive 
iodine of lingual thyroid excised and trans- 
planted. Chirurgia (Milano) 6, 511. 

DEMPSTER W. J. and DONIACH I. (1955) The survival of 
thyroid implants in relation to thyroid deficiency. 
Arch. Int. Pharmacodyn Ther. 101, 398-415. 

HALSTED W. S. (1909) Auto- and isotransplantation, 
in dogs, of the parathyroid glandules. J. Exp. Med 
11, 175-199. 

HICKMAN W. (1869) Congenital tumour of the base of 
the tongue passing down the epiglottis on the 
larynx and causing death by suffocation sixteen 
hours after birth. Trans. Path. Soc. Lond. 20, 
160-161, 

JONES P. (1961) Autotransplantation in lingual ectopia 
of the thyroid gland. Review of the literature and 
report on a successful case. Arch. Dis. Child. 36, 
164-170. 


926 


LAWSON R. S. (1957) Case of lingual thyroid with 
successful grafting after operative removal. 
Aust. NZ. J. Surg. 26, 241-243 

LYMPHIUS M. (1897) Struma accessoria der Zugenbasis. 
Extirpation Heiling. Dtsch. Z. Chir. 44, 451. 

MONTGOMERY M. L. (1936) Lingual thyroid, a compre- 
hensive review. West J. Surg. 44, 54. 

SWAN H., HARPER F, and CHRISTENSEN Ss. P. (1952) 
Autotransplantation of thyroid tissue in treat- 
ment of lingual thyroid. Surgery 32, 293-298. 

SWAN H., JENKINS D. and SCHEMMEL J. (1967) Thyroid 
autograft. A 12-year follow-up. Arch. Surg. 94, 
817—820. 

WILLIAMS E. D. and DONIACH 1. (1963) Thyroid auto- 
grafts in hypophysectomized and in throxine 
treated rats. J. Endocrinol. 26, 479-488. 


Br. J. Surg. Vol. 63 (1976) 927 25 





Hyperparathyroidism associated with a parathyroid 
cyst: an unusual presentation 


E. P. SIMKIN* 


SUMMARY 

In a case of hyperparathyroidism associated with a 
large parathyroid cyst a causal association was demon- 
strated by the presence of enormous quantities of para- 
thormone in the cyst fluid. Assay of hormone levels in 
the cyst fluid in future cases may be helpful in elucidating 
the aetiology of this rare condition. 


Case report 

A 52-year-old dock foreman was admitted for operation on his 
severe bilateral varicose veins in September 1974. He was other- 
wise perfectly fit and symptomless and admitted to no previous 
ilinesses or operations other than a history cf penicillin 
hypersensitivity noticed when given this antibiotic by his 
general practitioner for an attack of thrombophlebitis. 

Routine preoperative examination showed that the trachea 
was deviated to the right, and careful examination of the neck 
then showed a little enlargement of the left lobe of the thyroid 
which was perhaps slightly nodular. When the patient was 
placed in the supine position with the neck fully extended à 
mass appeared to rise out of the superior mediastmum on the 
left, particularly on swallowing. The swelling felt soft and 
circumseribed, but at the time the particular significance of the 
consistency was not realized. The patient seemed to be 
euthyroid, Examination of the vocal cords by indirect laryngo- 
scopy showed nothing abnormal. The blood pressure was 
150/100 mm Hg. 

In view of the clinical findings, treatment for the varicose 
veins was postponed and further investigations into the neck 
swelling were carried out. 

Blooó examination showed: haemoglobin 12:3 g/100 ml, 
WBC 7-5 x lO*/litre, ESR 12 mm in 1 hour (Westergren), serum 
creatinine 1:2 mg/100 ml, plasma urea 34 mg/100 ml, plasma 
CO, 28 mEq/l, plasma chloride 104 mEq/l, plasma potassium 
4-4 mEc/l, plasma sodium 137 mEq/l. Total seram proteins 
were 6:6 g/100 ml, with a serum albumin of 3-8 g/ P00 ml and a 
serum globulin of 2:8 g/100 ml, total serum bilirubin 0-4 mg/ 
100ml, and serum alkaline phosphatase 8 u./Btre. Serum 
triiodothyronine uptake (Ta) was 96 per cent and serum 
thyroxine (T4) 4-6 ug/ml. The thyroglobulin autoprecipitation 
test was negative. 

A random serum calcium examination showed a level of 
16:4 mg/100 ml, with a serum phosphate of 1-7 mg/100 ml. 
Further serial serum calcium estimations showed levels of 
15-9, 13-4 and 12:6 mg/100 ml. In a calcium excretion study 
the 24-hour volume of urine was 2410 ml, with a urinary 
calcium of 19:4 mg/100 ml, giving an excretion of 460 mg/24 h. 
A cortisone suppression test showed no reduction of serum 
cakium levels over a 10-day period. A serum parathormone 
estimation was reported as 2-48 ng/ml. A radiological survev 
showed no bone change or renal calculi. X-ray of the chest and 
neck showed deviation of the trachea to the right by what 
appeared to be an enlarged thyroid, but there was no indication 
of any retrosternal space-occupying lesion. A radioactive iodine 
scan showed, however, that not only the trachea 5ut also the 
whole thyroid gland were displaced towards the rigat. The right 
lobe appeared normal while the left lobe was truncated with no 
activity in the lower half. A selenomethionine scar. showed no 
specific increase in uptake in the inactive portion cf the gland, 
indicating that the lesion was probably non-malignant. There 
was no evidence of retrosternal thyroid tissue. 

As there was no history of excessive intake of calcium- 
containing foods, vitamin D or alkalis and no evidence of 



















sarcoidosis or bone malignancy, a diagnosis of parat wee 
adenoma was made. 

Exploration of the neck was carried out on 21. Nove 
1974 through a standard collar incision with division ho 
strap muscles. It was immediately seen that there was a 
soft, thin-walled cyst below the inferior pole of the left dies 
the thyroid, rising upwards from the anterior superior : 
astinum. The diameter was very roughly 10 cm. The cys 
very adherent anteriorly and medially. To facilites. 
mobilization 50 mi of fluid were aspirated and at least a 
100 mi of fluid were removed by the sucker. The cyst we 
mobilized. This procedure was particularly difficult as t 
recurrent laryngeal nerve was adherent to the medial wall a 
cyst. Thorough examination of the neck following full me® 
tion of both thyroid lobes showed no evidence of any t 
or parathyroid tissue and the wound was therefore closec x 
suction drainage. 

The histological report confirmed the frozen section as 
at the time of operation and was as follows: "The spe«cnmes 
was a collapsed thin-walled cyst with two small firm . 
nodules in its wall. Paraffin section showed the two nodis 
consist of parathyroid tissue. Chief celis and clear cell 
present; they were arranged in groups, small column 
acini. Some of the acini were distended by thin collor 
cyst wall consisted of fibrous tissue in which isolated ch 
clear parathyroid cells and atrophic acini were presece To 
appearances suggested that the larger cyst arose from suc 
degeneration of clear cell acini.’ 

Subsequent assay of the cyst fluid showed a parathot sess 
level of 1100 ng/ml, i.e. approximately 1206 times the oper 
limit of normal for parathyroid hormone in the blood, 

During the first few days after the operation. the be 
appeared perfectly satisfactory and all the skin clips we 
removed by the third day. However, signs of sepsis deve: ope 
and the wound broke down in its central portion. Defini 
of an oesophageal fistula appeared on the seventh day. be etx 
of this, intravenous feeding was commenced and ai 
intake was stopped. On this régime the fistula rapidiy er 
and a barium swallow showed nothing abnormal, Marrs!) 
feeding by mouth was then recommenced without ill-effece uad 
the patient was discharged shortly afterwards. 

Postoperatively, the serum calcium levels rapidis fe, 
reaching 9:6 mg/100 ml at 24 hours, 8-6 mg/100 ml at 4% 
and 7-9 mg/100 ml at 72 hours. A few days later the leve: 
to 8:4 mg/100 ml, fell transiently to 7-6 mg/ 100 ml and 
rose to 9-0 mg/I00 ml, It has remained slightly abows 
figure since then; this is the lower limit of normal fom 
hospital laboratory. 

At review 6 weeks later the serum calcium level was 9 77 
100 ml, At this time the patient felt perfectly well but compe 
of some weakness of the voice and a ‘catch’ on swalicw: 
Laryngoscopy and oesophagoscopy showed nothing ab: 
and shortly afterwards his symptoms settled complete E. 
was finally admitted for operation on his varicose ver «er 
4 March 1975, at which time the serum calcium was * 
100 ml and the serum parathormone level was 0-08 ng/rx 
















































Discussion 

Normal parathyroid glands and particularly «cor 
adenomas sometimes contain microscopic cyst bat 
sizeable cysts are very unusual. Kirwan © 973 
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reported that by 1967 only 58 cases had been recorded; 
these included 21 cases collected by the Mayo Clinic. 
The most favoured opinion is that the cysts arise by 
degeneration in a parathyroid adenoma, but this can 
only be a matter of speculation. 

Associated evidence of hyperparathyroidism is 
extremely rare. One of the 4 cases described by 
Kirwan was shown to have hyperparathyroidism 
preoperatively, and he cited 4 other cases of a cyst 
with hyperparathyroidism (Shields and Staley, 1961; 
Haid et al., 1967; Rogers et al., 1969). These 5 cases 
together with the case described here and that 
described by Howell (1972) make a total of 7 cases in 
the world literature, The rarity is reflected in the fact 
that Pyrah et al. (1966), in their exhaustive review of 
primary hyperparathyroidism, made no mention of 
parathyroid cysts in association with hyperpara- 
thyroidism. 

There has been only one case report of a para- 
thyroid cyst which had been identified preoperatively. 
The identification was made by aspiration of the cyst 
and cytological examination of the aspirated fluid 
(Crile and Perryman, 1953). All the other cases have 
presented as a neck swelling which had been presumed 
inittally to be a solid parathyroid tumour. On simple 
clinical examination it is very difficult to distinguish 
between solid and cystic lesions. However, if in a case 
with raised serum calcium, examination of the neck 
shows a palpable mass which is far too big for an 
adenoma the diagnosis of a cyst should be considered 
and an attempt made to aspirate fluid from it for 
hormone assay. 

The outstanding features of the cyst in the present 
case were its large size, its adherence to surrounding 
tissues, including the left recurrent laryngeal nerve, 
and the difficulty encountered in dissecting it from the 
surrounding tissues. All previous reports have stated 
that these cysts are seldom large and do not prove 
troublesome to remove. Reviewing the radioactive 
iodine scan, the diagnosis of cyst should have been 
suspected as in retrospect the thyroid gland was 
markedly displaced with much deformity of the lower 
pole of the lateral lobe, suggesting a large lesion 
extrinsic to the thyroid gland. 

There is no previously recorded case in the world 
literature in which the cyst fluid has been assayed for 
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parathormone content. The fact that the level of 
parathormone was extremely high both in the cyst 
fluid and in the blood indicates that the nodules of 
parathyroid tissue in the wall had been secreting into 
the cyst and that the hormone had then been released 
into the circulation. It is of particular interest to note 
that apart from the biochemical changes the patient 
had no overt manifestations of hyperparathyroidism. 
Kogers et al. (1969) and Howell (1972) described 3 
cases presenting with hyperparathyroidism, all the 
other cases described being diagnosed postoperatively 
when the pathology reports were available. It can be 
said with certainty that parathyroid cyst associated 
with hyperparathyroidism is rarer than parathyroid 
cyst with no abnormal hormonal effect. The case 
described here is a true example of serendipity in that 
a raised serum calcium was found by chance examina- 
tion. 
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SUMMARY 

Riedel’s thyroiditis is a rare chronic inflammatory 
disease of unknown aetiology and may be one mani- 
festation of multifocal fibrosis. Four patients were seen 
over a period of 12 years and unusual presentations in 
3 of them caused difficulty in diagnosis. The aetiology 
and methods of treatment are discussed. 


THE condition was recognized by Riedel (Fig. 1) in 
1883 and later he published a description of 2 cases 
(Riedel, 1896). The outstanding feature in both patients 
was tracheal obstruction caused by extremely hard 
swellings of the thyroid gland. Treatment was limited 
to simple wedge resection of the isthmus to relieve the 
obstruction. Riedel added a further case a year later 
and referred to others seen by colleagues in Hamburg 
and Toulouse (Riedel, 1897). 

The rarity of the disease was emphasized by 
Graham (1931), who found only 41 authentic cases in 
the literature up to 1929. Joll (1939) reported a further 
5 examples from 5650 thyroidectomies. Schilling 
(1945) described 2 cases from 3750 admissions for 
thyroid disorders, and Lindsay et al. (1952) found 2 
examples from a total of 6571 thyroidectomies. Cooke 
(1965) and Greene (1969) both reported personal 
series of 6 cases. 

The most valuable account was that of Woolner et 
al. (1957), who observed 20 cases at the Mayo Clinic 
over a 36-year period, during which approximately 
42000 thyroidectomies had been performed, an 
incidence of 0-05 per cent. The present series represents 
the experience of the senior author (S. T.) over a 12- 
year period. 


Case reports 

Case 1: H. H., a 47-year-old dockyard worker, presented in 
January 1961 with sudden painless enlargement of a thyroid 
swelling, which had been present since childhood. Haemorrhage 
into a cyst was thought to have occurred. One month later 
thyroidectomy was unsuccessful because of dense invasive 
fibrosis, and only on the right side could part of the mass be 
removed. Histology showed dense fibrosis extending into 
skeletal muscle, scanty collections of lymphocytes, plasma cells 
and foci of calcification. 

The patient made an uneventful recovery, but in January 
1962 an abscess formed beneath the scar. It was drained but 
continued to discharge until readmission to Hammersmith 
Hospital in April. The thyroid felt hard and extended under 
both sternomastoid muscles. There was induration of the 
surrounding tissues. He was euthyroid. 

Investigations were as follows: haemoglobin 13-3 g/100 ml, 
WBC 12 300/mm?, ESR 2 mm in the first hour, serum proteins 
7:5 g/100 ml, elevated x, globulin, slightly elevated y globulin, 
thyroid antibodies negative, acid fast bacilli negative. Radio- 
iodine uptake was on the low side of normal, and a thyroid scan 
showed low uptake over the abscess site. Radiography showed 
scattered calcification of both thyroid lobes with the trachea 
markedly deviated to the left. A barium swallow study showed 


similar deviation of the oesophagus. A dril biopsy o! the 
thyroid revealed fibrous tissue only, small foc of calcification 
and no evidence of malignancy. 

At exploration the thyroid was extremely hard ard 
completely fused to the surrounding tissues. A wedge excision 
freed the trachea. The right lobe contained necrotic debr s in a 
hard-walled cavity. The histological appearanze of the wedge 
biopsy was consistent with Riedel’s thyroiditis. 

The patient made an excellent recovery and required no 
further treatment. Twelve years later, in Nowember 1974, he 
was well and euthyroid. The right lobe of the thyroid was hare, 
enlarged but not fixed and although the trachea was displaces 
there was no evidence of obstruction. 





Fig. 1. Bernhard Riedel (1846-1916). (Reproduced from 
Fischer 1., 1933, Biographisches Lexikon der heverragenden 
Arzte der letzen fünfzig Jahre, Vol. 2, facing p. 1298, by kiana 
permission of the publishers, Urban & Schwarzenberg, Berlin. 


Case 2: E. B., a woman of 54, was referred in August 1971 wah 
a swelling in her neck which had been present ‘or at least 0 
years, but had gradually enlarged on the right side in the 
previous 2 months. There was associated pain radiating to the 
right side of her neck and ear. She had experienced slight 
dysphagia but no dyspnoea. Both her sister and an aunt ^ad 
goitre, the latter requiring thyroidectomy. On examination (he 
patient was euthyroid and a firm, slightly tende- swelling was 
present in the right lobe of the thyroid. The clirical diagnosis 
was haemorrhage in a multinodular goitre. 

Investigations were as follows: haemoglobin 11:8 g/100 m, 
WBC 7000/mm?, PBI 512 nmol/l (normal), !?'I u»take 37:1 per 
cent at 47 minutes (normal), thyroid antibodes and auts- 
antibodies negative. A thyroid scan revealed decreased uptake 
in the right lower lobe. 
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At operation in August 1971 multinodular goitre was 
confirmed, but no haemorrhagic cyst found. The lower part 
of the right lobe was very adherent to the strap muscles and 
there was considerable induration of the sternomastoid. A 
partial thyroidectomy was performed; part of the right lobe 
was shelled out, leaving a cast impression on the indurated 
muscle, 

Histology showed dense fibrous tissue infiltrated with 
lymphocytes, plasma cells and foci of polymorphs. Scattered 
degenerate follicles were present within the fibrous tissue. No 
giant cells or lymphadenoid change was noted, and the 
tentative diagnosis was de Quervain’s thyroiditis. 

Postoperatively, the patient’s neck became grossly indurated 
and 3 months later lethargy, malaise and dysphagia developed. 

In December 1971 emergency oesophagoscopy was required 
to remove a bolus of meat impacted in the postcricoid region. 
By March 1972 an inspiratory stridor was present and the 
residual thyroid felt woody-hard. Riedel's thyroiditis was diag- 
nosed and prednisone was given for 5 months. As the induration 
resolved she became mildly hypothyroid, requiring thyroxine. 
In March 1973 dyspnoea, stridor and dysphagia returned. There 
was a stony-hard swelling in the neck extending to the right ear 
and across the midline. Investigations at this time were as 
follows: haemoglobin 9-9 g/100 ml, ESR 95 mm in the first 
hour, I uptake 11-8 per cent at 47 minutes (low), thyroid 
antibodies negative. A thyroid scan showed uptake only on 
the left. A drill biopsy revealed dense fibrous tissue with 
several foci of lymphocytes and plasma cells but no thyroid 
follicles. 

A further course of steroid therapy caused rapid resolution 
of the obstructive symptoms and after 3 weeks the neck was 
soft. Since the gradual withdrawal of predisone the patient has 
remained symptom-free. 


Case 3: I. W., a 49-year-old housewife, presented in January 
1969 with a 4-week history of a painful tender goitre, preceded 
by a sore throat. Investigations were as follows: haemoglobin 
11:3 g/100 ml, ESR 68 mm in the first hour, PBI 410 nmol/l! 
(normal), T, uptake 45-5 per cent, thyroid cytoplasm anti- 
bodies positive. 

A diagnosis of de Quervain's thyroiditis was made, but 
despite a low dosage trial of cortisone, the gland continued to 
enlarge and subsequently became painless and hard. She 
became hypothyroid in April 1969 and required thyroxine 
replacement. Drill biopsy showed only fibrous tissue with 
invasion of muscle and no normal tissue. 

Three months later the patient developed painless obstructive 
jaundice which persisted until laparotomy in August 1969, 
Fibrosis was found at the origin of the common hepatie duct. 
Operative cholangiography showed a dilated right intrahepatic 
tree with no filling of the left hepatic duct. Biopsy revealed 
fibrous inflammatory tissue consistent with = sclerosing 
cholangitis. 

The jaundice persisted and by November 1969 hepatomegaly 
had developed, the thyroid remaining diffusely enlarged and 
very hard. Investigations were consistent with obstructive 
jaundice (bilirubin 151 umol/l, alkaline phosphatase 59 KA 
units). Pyelography showed right hydronephrosis and hydro- 
ureter with congenital rotation of the right kidney. Retrograde 
pyelography demonstrated obstruction in the lower third of 
the right ureter compatible with retroperitoneal fibrosis. A 
second thyroid drill biopsy confirmed Riedel's thyroiditis. 

Treatment with prednisone 40 mg/d resulted in rapid 
resolution of the jaundice, and subsequent cholangiography 
showed a normal biliary tree. A further intravenous pyelogram 
showed disappearance of the hydronephrotic changes. 

Steroids were withdrawn in November 1970 but a year later 
the patient relapsed. An intravenous pyelogram showed a non- 
functioning right kidney due to progression of the retro- 
peritoneal fibrosis. Prednisone 40 mg/d was restarted, and in 
February 1972 ureterolysis was performed. Retroperitoneal 
fibrosis was confirmed histologically. 

At review the patient was well on maintenance doses of 
steroids and thyroxine. The right lobe of the thyroid was hard 
and tethered to the sternomastoid. An intravenous pyelogram 
showed post-obstructive atrophy of the right kidney with 
grossly delayed excretion, but good function on the left side. 
Liver function tests were normal, 
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Case 4: E. F., a 44-year-old woman, was referred in May 1974 
because of progressive and painless enlargement over 1 year 
of a left-sided neck swelling, with the presumptive diagnosis 
of thyroid carcinoma. Mild dyspnoea and dysphagia had 
developed. There was a hard, fixed, spherical swelling involving 
the left lobe of the thyroid. 

Investigations were as follows: haemoglobin 14-1 g/100 ml, 
WBC 4800/mm?, ESR 26 mm in the first hour, liver function 
tests normal, PBI 362 nmoi/i, thyroid antibodies negative, 
auto-antibodies, smooth muscle weakly positive, thyroid 
uptake normal. A thyroid scan showed a cold area in the left 
lobe. An intravenous pyelogram showed both kidneys to be 
excreting normally. There was medial deviation of the right 
ureter without compression at the pelvic brim. 

A thyroid drill biopsy in May 1974 showed dense fibrous 
tissue with a heavy chronic inflammatory cell infiltration. 
There were some degenerate and normal striated muscle 
fibres entrapped by the fibrous tissue but no thyroid follicles. 
The appearances suggested Riedel's thyroiditis. In view of 
the patients minimal symptoms no treatment was thought 
necessary at this stage, but over the following months dysphagia 
and dyspnoea increased. 

In January 1975 her obstructive symptoms were relieved by 
wedge resection of the thyroid isthmus which was difficult 
owing to the generalized fibrous infiltration. A thyroid adenoma 
was an incidental finding. Riedel's thyroiditis was confirmed 
histologically. 


Discussion 

Riedel’s thyroiditis is a rare chronic inflammatory 
disease of unknown aetiology which has been 
recognized as an entity after much debate. Ewing 
(1922) disputed Riedel’s original account and said 
that the condition was merely a late stage of Hashi- 
moto's disease. Others believed it to be a fibrous 
form of de Quervain's thyroiditis, but Graham (1931) 
and Joll (1939) refuted these suggestions by emphasiz- 
ing the striking clinical and histological differences 
which distinguish these disorders. Later, Woolner 
et al. (1957) stressed that in Riedel's thyroiditis 
fibrosis must extend beyond the capsule, with absent 
granulomatous and giant cell reactions, and complete 
destruction of normal thyroid architecture. 

It appears that Riedel's thyroiditis is a manifestation 
of a diffuse process when it occurs in association with 
retroperitoneal fibrosis, mediastinal fibrosis, scleros- 
ing cholangitis and pseudo-tumour of the orbit 
(Bartholomew et al, 1963; Rao et al, 1973). This 
raises the possibility of auto-immunity (Comings et al., 
1967). Several associations between Riedel’s thyroiditis 
and auto-immune diseases have been reported, e.g. 
patients in whom Riedel’s and Hashimoto’s thyroiditis 
coexisted (Merrington, 1948; Rose and Royster, 1961) 
and a woman with Riedel’s thyroiditis and latent 
pernicious anaemia (Drury et al., 1974). 

Eosinophilia, noted in a case of multifocal fibrosis 
in which Riedel’s thyroiditis occurred (Bartholomew 
et al., 1963), suggests there may be a hypersensitivity 
response to an unknown antigen. However, the 
occurrence of multifocal fibrosis in brothers implies 
a genetic factor. 

If the aetiology is related to an abnormal immune 
then cell-mediated immunity may be 
involved because thyroid antibodies are usually 
absent, and if present the titres are lower than in 
Hashimoto's disease (Ingbar and Woeber, 1968). 
However, normal serum complement levels and 
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lymphocyte subpopulations were found in our 4 
patients and one other with Riedel’s thyroiditis 
(Shorthouse et al., 1974), which does not lend support 
to the possibility of abnormal cell-mediated immunity. 

Histological confirmation of the disease is 
mandatory. A needle biopsy is less traumatic than a 
wedge excision biopsy, but unrepresentative samples 
may be obtained and malignancy may be missed. How- 
ever, with unilateral involvement of the gland it is 
preferred. When there is bilateral involvement a 
generous wedge of the isthmus is excised. This 
provides a representative sample of tissue and at the 
same time relieves obstruction (Gleeson et al., 1970). 
Histologically, only fibrous tissue and muscle are 
found. 

Although no controlled trial of steroid treatment 
has been attempted the value of steroids in multifocal 
fibrosis has been evident in recent years. Two of our 
patients were dramatically improved with this form 
of therapy, and in one of them it was life-saving. A 
number of patients appear to derive lasting benefit, 
even after steroids are withdrawn. Possibly the disease 
is self-limiting—Riedel himself emphasized its good 
prognosis. 
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Malignant lymphoma of the thyroid 


I. TAYLOR* 


SUMMARY 

Two cases of malignant lymphoma are reported and the 
clinical features of a further 6 cases collected over a 
10-year period are presented. The literature is reviewed 
and the treatment, prognosis and relationship to 
Hashimoto's disease are discussed. It is suggested that 
lymph node biopsy at the time of operation is important 
in confirming the diagnosis and that the prognosis may 
be more hopeful than has previously been suggested. 


MALIGNANT lymphoma of the thyroid is a rare tumour. 
At one time it was confused with anaplastic small cell 
carcinoma but now it is recognized as a quite distinct 
entity (Cambell and Sage, 1975). It occurs pre- 
dominantly in females and is often limited to a single 
lobe (Metcalfe and Sclare, 1961). Histologically, it is 
possible to subdivide the tumour into three groups: 
reticulum cell sarcoma, lymphoblastic lymphosarcoma 
and lymphocytic lymphosarcoma. The value of such a 
Cifferentiation is limited since frequently they occur 
together in the same tumour and no true correlation 
exists between cell type and prognosis (Brewer and 
Orr, 1953). The relationship between malignant 
lymphoma and Hashimoto's disease has been well 
documented (Kenyon and Ackerman, 1955). 

Two patients with this tumour have recently 
presented at The Royal Infirmary, Sheffield, and a 
survey of the hospital records has revealed a further 
6 cases treated during the preceding 10 years. The 
case histories of these 2 cases are presented and a 
summary of the important features of all 8 cases is 
recorded (Table I). The clinical features, treatment 
and prognosis of this tumour are discussed. 


Case reports 

Case 1: Mrs B, N., a 66-year-old woman, presented with a 
2-year history of a thyroid swelling which clinically was 
diagnosed as a multinodular goitre. However, the patient had 
recently observed an increase in the size of one lobe and had 
noted increasing difficulty in swallowing. 

On examination she appeared euthyroid and had a large 
nodular goitre, the left lobe larger than the right. The only 
abnormal thyroid function test was a positive tanned red cell 
titre. The thoracic inlet X-ray showed displacement of the 
trachea to the right and compression in the anteroposterior 
direction. 

At operation on 3 March 1975 a diffusely infiltrated firm 
thyroid gland was found with a retrosternal extension. Several 
lymph nodes were also present. A total thyroidectomy was 
performed with removal of the lymph nodes, after a frozen 
section biopsy had reported the presence of an 'anaplastic 
tumour’. 

The gland weighed 180 g and histologically was diffusely 
infiltrated by large irregular lymphoid cells arranged in a some- 
what nodular pattern, The appearances were those of a fairly 
differentiated lymphosarcoma. 

The patient made an uneventful recovery and received 
replacement doses of thyroxine. A course of radiotherapy to 
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both the neck and upper mediastinum was commenced 
She was well and free of recurrence 13 months after 
treatment. 

Case 2: Mr J. D., a 62-year-old man, had noted a swelling on 
the left side of his neck for about 6 weeks before presentation. 
There had been some increase in size of the lump and more 
recently a smaller swelling had developed on the right side. 
He had not been troubled either by dysphagia or difficulty in 
breathing. 

On examination there were rounded firm swellings in both 
thyroid lobes although the left was larger than the right and 
the trachea was deviated to the right. He was clinically 
euthyroid. 

At operation on 13 January 1974 a subtotal thyroidectomy 
was performed, removing 92 g of tissue. Both lobes were 
enlarged, firm and consisted of pinkish-white homogeneous 
tissue, Lymph nodes were present and enlarged in the peri- 
tracheal region; these were removed with the specimen. 

Histologically, the thyroid showed changes of fairly typical 
Hashimoto's disease, but the soft central mass consisted of 
large abnormal cells. There was evidence of vascular invasion, 
and the lymph nodes removed contained similar tumour cells 
typical of malignant lymphoma. This indicates the value of 
removing enlarged lymph nodes to confirm the histological 
diagnosis. 

The postoperative period was uneventful and the patient 
underwent a course of radical irradiation to all lymphoid 
tissues of the neck, head, supraclavicular fossae and upper 
mediastinum. He was symptom-free with no evidence of 
recurrence, 26 months after treatment. 


Discussion 

The clinical diagnosis of malignant lymphoma of the 
thyroid is difficult to make with accuracy. There are 
few distinctive features. The average age in this series 
was 67 years and females predominated (Table I). A 
review of the literature reveals a female predominance 
of 50 to 1 (Walt et al, 1957). The lesion usually 
presents as a recent lump in the neck, although it can 
occur within a persisting goitre (as in Case 1). 

At operation the gland is usually irregular, friable 
and relatively avascular. Fleshy lymph nodes are 
virtually always present and involved and should be 
biopsied since this may prove to be the only absolute 
means of distinguishing histologically between a 
malignant lymphoma and a small cell carcinoma. 

According to the prevailing cell type it is possible 
to distinguish between reticulosarcoma and lympho- 
sarcoma, although this differentiation has no practical 
value. Two types of lymphosarcoma can be recognized 
(Simionescu, 1970). The lymphocytic one consists of 
small round cells with frequent mitoses and hyper- 
chromatic nuclei, whereas the lymphoblastic type has 
larger immature elements and marked anisocytosis. 
Usually there is a fine network of reticulin surrounding 
the neoplastic cells either individually or in small 
groups. 


* The Royal Infirmary, Sheffield. 


Table 1: SUMMARY OF CLINICAL FEATURES 








Malignant lymphoma af the thyzeid 





Case 
No. Age Sex Duration of history Treatment Associated histology Sarvival " 
1 66 F Goitre for 2 yr. Increase Total thyroidectomy + DXT Alive without recurresce 
in size over 1 mth at 13 mth 
2 62 M Lump in left lobe for Subtotal thyroidectomy + Hashimoto's disease Alive without recurresce 
6 wk DXT at 26 meh 
3 71 F Lump in left lobe for Total thyroidectomy-- DXT — Hashimoto's disease Alive without recurrence 
3 mth 6 yr later 
4 T2 F Lump in right lobe with Inoperable. Biopsy + DAT Died after 16 mth with 
infiltration for 2 mth liver metastases 
5 61 M Lump in right lobe for Subtotal thyroidectomy + Hashimoto's disease Alive without recurente 
1 mth DXT at 8 mta 
6 78 F Lump in right lobe for Thyroid lobectomy + DXT Alive without recurremce 
I mth at 2 yr % mth 
7 65 F Lump in right lobe for Total thyroidectomy + DXT Hashimoto’s disease dis without recurrence 
3 mth at 3 yr 
8 60 F Lump in left lobe for Total thyroidectomy + DXT Died after 5 mth with 
4 mth multiple metastases. 





DXT, Deep X-ray therapy. 


These tumours should be treated by a combination 
of surgery and radiotherapy. Every attempt should be 
made to excise as much of the tumour as is feasible. 
If extensive invasion makes surgery impossible a 
simple biopsy alone should be performed. At the time 
of surgery although a frozen section is unlikely to 
distinguish between a small cell anaplastic carcinoma 
and a lymphosarcoma, for practical purposes this is 
nevertheless useful before embarking upon an 
extensive resection. Malignant lymphomas are radio- 
sensitive and the field of irradiation should include the 
thyroid gland, lower cervical lymph chains and the 
superior mediastinum. In advanced cases treatment is 
by radiotherapy alone. There is now abundant evidence 
to suggest that radiotherapy should be employed in 
every case and not only when there is evidence of 
recurrence (Walt et al., 1957). 

The overall prognosis for these tumours is regarded 
by some as poor (Roberts, 1961; Beaugié et al., 1976). 
However, it is apparent from a survey of the literature 
that the course of the tumour is highly unpredictable. 
Whilst the majority of patients die within a short 
period, a few, especially the older age groups, survive 
for many years (Marshall and Adamson, 1959). 
Gastro-intestinal secondaries are well recognized (Dick 
and Kellet, 1951). In the present series 4 patients have 
so far survived for longer than 2 years and one is still 
well after 5 years. 

Finally, a comment on the relationship to 
Hashimoto's disease should be made. In 4 of the cases 
there was evidence of pre-existing  Hashimoto's 
disease. Several authors have reported similar findings 
(Woolner et al, 1966), but others have been un- 
convinced of the relationship (Dinsmore et al., 1949). 
Nevertheless, it seems likely that malignant lymphoma 
is more likely to occur within a gland affected by 
Hashimoto's disease than in a normal one. 


Acknowledgements 
I would like to thank Mr C. H. Talbot and Mr D. H. 
Randali, consultant surgeons, The Royal Infirmary, 





Sheffield, for permission to publish details of patient: 
admitted under their care. 


References 

BEAUGIE J. M., BROWN C. C, DONIACH & et al, CFG 
Primary malignant tumours of the thyroid: 
relationship between histological classificat:os 
and clinical behaviour. Br. J. Serg. 63, 173- 
181. 

BREWER D. B. and ORR J. w. (1953) Struma reticulcsa. 
A reconsideration of the undifferentiated tumours 
of the thyroid. J. Pathol. Bacteriol. 585, 
208. 

CAMBELL D, J. and SAGE R. H. (1975) TE: 
twenty years’ experience in a generzl | 
J. Surg. 62, 207—214. 

DICK A. and KELLETT H. S. (1951) Reticulosarcore ct 
the thyroid gland. Br. J. Surg. 39. 257-260. 
DINSMORE R. S., DEMPSEY W. S. and HAZARD J. B. (12353 
Lymphosarcoma of the thyroid. 2. Clin. Èr de 

crinol. Metab. 9, 1043-1047. 

KENYON R. and ACKERMAN L. V. (1955) Malignar: 
lymphoma of the thyroid apparertly arising : ig 
struma lymphomatosa. Cancer 8, 946-969. 

MARSHALL S. F. and ADAMSON N. E. (1959) Tumours cf 
lymphatic and reticuloendothelial origin. Sarg. 
Clin. North Am. 39, 711—723. 

METCALFE W. J. and SCLARE G. (1961) Primary lymrmnic- 
sarcoma of the thyroid. Br. J. Surg. 48, Si- 
549. 

ROBERTS L. (1961) Primary reticulosa:coma of tbe 
thyroid gland. Postgrad. Med. J. 27, 481-48, 
SIMIONESCU N. (1970) The Histogenesis of Thy 

Cancer. London, Heinemann, pp. 89-90. 

WALT A. J., WOOLNER L. B. and BLACE B. M. (IE57. 
Small- cell malignant lesions of the thyroid gi 
J. Clin. Endocrinol. Metab. 17, 45-60. 

WOOLNER L. B., MCCONAITEY W. M., BEASRS O. H. €' i. 
(1966) Primary malignant Ivmpaoma of tf 
thyroid. Review of 46 cases. Am. J. Surg. | 
502-523. 















j93.. 





































Br. J. Surg. Vol. 63 (1976) 934-940 


Obstructive uropathy due to primary retroperitoneal 
tumour (leiomyosarcoma): report of 2 cases 


and review of the literature 
B. BOSE AND R. C. BOAKE* 


SUMMARY 

Two cases of primary retroperitoneal leiomyosarcoma 
presenting with obstructive uropathy which were 
successfully treated by surgical excision are reported. 
The classification of primary retroperitoneal tumours 
and their symptomatology, treatment and prognosis are 
discussed in detail based on a review of the literature 
and the current experience of treating these tumours by 
combination therapy. It is felt that with advances in the 
diagnosis and therapy the prognosis is likely to improve. 


PRIMARY retroperitoneal tumours collectively refer to a 
wide variety of neoplasms and cysts that originate 
from the different tissues of the potential retro- 
peritoneal space. 

The diverse histological characteristics of these 
tumours have resulted in several classifications 
(Melicow, 1953; Bucalossi et al., 1955; Engel, 1955; 
Barcat, 1956). All the large series reported in the 
English literature during the past 15 years have 
adopted the classification suggested by Ackerman 
(19:54) and shown in Table I. Donnelly (1946), 
Newman and Pinck (1950) Herdman (1953) and 
Pack and Tabah (1954) have reviewed this subject and 
have emphasized the difficulty experienced by both 
clinicians and pathologists in the diagnosis and 
management of these neoplasms. 

To the urologist these tumours are of special 
interest because of their frequent involvement of the 
urinary tract and the associated urographic findings 
(Schulte and Emmett, 1939; Lowman, 1965; Emmett 
and Witten, 1971). 

This paper describes 2 cases of retroperitoneal 
leiomyosarcoma presenting with obstructive uropathy. 
Leiomyosarcomas are rare and constitute between 2 
and 9 per cent of all primary retroperitoneal tumours 
(Santoro et al., 1966). A search of the British literature 
failed to reveal any recent article on primary retro- 
peritoneal tumours. This stimulated the authors to 
review the pertinent literature and to discuss the 
symptomatology, diagnosis, and management of this 
unusual group of tumours. 


Case reports 

Case 1: A 73-year-old man was admitted with a 3-month 
history of difficulty in voiding, frequency and nocturia. At 
times micturition was limited to a few dribbles. Two weeks 
prior to admission he developed suprapubic discomfort which 
was not relieved by voiding. He denied haematuria or loin pain 
but admitted to some backache. 
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Table 1: CLASSIFICATION OF RETROPERITONEAL 
TUMOURS* 


EL Tumours of mesodermal origin 
A. Arising from adipose tissue 
Benign-—lipoma 
Malignant-—liposarcoma 
B. Arising from smooth muscle 


Malignant-—leiomyosarcoma 
C. Arising from connective tissue 
Benign-—fibroma 
Malignant—fibrosarcoma 
D. Arising from striated muscle 
Benign--rhabdomyoma 
Malignant—rhabdomvyosarcoma 
E. Arising from lymph vessels 
Benign—-lymphangioma 
Malignant-—-lymphangiosarcoma 
F. Arising from lymph nodes 
Lymphoma 
G. Arising from blood vessels 
Haemangioma, haemangiosarcoma, haemangio- 
pericytoma, benign and malignant 
H. Of uncertain origin 
Xanthogranuloma 
IE. Tumours of nervous origin 
A. Of nerve sheath origin 
Non-encapsulated fibroma 
Encapsulated neurilemoma 
Malignant schwannoma 
B. Arising from sympathetic nervous system 
Ganglioneuroma 
Sympathicoblastoma 
Neuroblastoma 
C. Arising from heterotopic adrenocortical and chromaffin 
tissue 
Carcinoma arising from adrenocortical tissue 
Malignant non-chromaffin paraganglioma 
Paraganglioma 
Functioning pheochromocytoma 
IIl, Urogenital ridge tumours 
IV. Tumours arising from embryonic remnants 
Benign and malignant teratomas 
Chordomas 
V. Metastatic malignant tumours 


* From Ackerman (1954). 


On examination there were dullness and tenderness over the 
suprapubic area. The kidneys were not palpable and the rest of 
the abdominal examination was negative, Rectal examination 
revealed a firm smooth prostate of approximately 30 g, but a 
non-tender cystic mass approximately ó cm in diameter was 
also palpable separately above and to the right of the prostate 
gland. 


* Barrhead General Hospital, Barrhead and University of 
Alberta Hospital, Edmonton, Alberta, Canada. 

Requests for reprints to: B. Bose, Box 263, Barrhead, Alberta 
TOG OEO, Canada. 








Fig. 1. Case 1. Excretion urogram showing a right hydro- 
nephrosis. 





Fig. 2. Case 1. Excretion urogram showing elevation and 
compression of the bladder by the tumour. 


Investigations revealed the following: haemoglobin 13-7 g, 
ESR 27 mm. WBC 10 200/mm*, blood urea 20 mg 100 ml, acid 
phosphatase 3:3 KA units. Urinalysis was negative for protein, 
sugar and blood. Microscopy showed occasional white cells 
only. A midstream specimen was sterile on culture. Chest X-ray 
and ECG were normal. An intravenous urogram showed 
hydronephrosis on the right side (Fig. 1). There was incomplete 
filling of the bladder due to intrusion of its base by a soft tissue 
shadow containing some calcifications (Fig. 2). 

Cystoscopy was attempted under general anaesthesia, but it 
proved impossible to introduce the cystoscope beyond the 
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Fig. 3. Case 1. Photomicrograph of the tumour showing 
spindle cells with mitotic figures. HE. ( x 100.) 


ur 





Fig. 4. Case 2. Barium enema film showing cisplacemea: : 
the righ: colon. 


bladder neck. Bimanual examination confirmed the prese 
a large cystic mass filling the right side of the pelvis. 
Laparotomy through a lower midline incision was 
taken. A large, cystic and shiny vascular retro »eritoneal 
the size of a large grapefruit was found occupying the pe^ 
extending to the right iliac fossa, displacing the 
upwards, adherent to and compressing the bladder ant: 
and the rectum posteriorly. The left side of the tumcu 
overlying a tortuous left internal iliac artery but wa 


attached to that vessel. Exploration of the res of the abcom 


cavity was negative. 


b. 
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Fig. 5. Case 2. Retrograde pyelogram showing obstructive 
uropathy. 





Fig. 6. Case 2. Angiograph showing the blood supply of the 
tumour. 


During dissection the tumour ruptured with escape of 
brownish material which appeared to be organized blood clot. 
A small separate lipoma-like tumour was also removed from 


behind and below the main tumour. 


The patient made an uneventful recovery. 

The pathological report by Dr R. J. Swallow, consultant 
pathologist at the University of Alberta Hospital, was as 
follows: ‘Specimen weighing 100 g, and measuring 8 x4 cm, 
composed of a cyst wall averaging 2 mm in thickness. The inner 


936 


lining is smooth with areas of adherent blood clots. The blood 
clots submitted separately weighed 30 g. The second tumor 
mass measuring 6: 5:5 x2 cm is composed of white homo- 
geneous fibrous tissue with a smooth and lobulated outer 
surface. Microscopic features of both tumors showed inter- 
lacing bundles of spindle cells with prominent oval nuclei in 
which moderate numbers of mitotic figures are seen. The lining 
of the tumors is composed of rather dense fibrous tissue with 
adherent blood clot which shows signs of organization, 
calcification and the deposition of foamy histiocytes. The 
pattern is thought to be that of a spindle cell sarcoma of smooth 
muscle origin (leiomyosarcoma). The cyst formation was 
undoubtedly the result of central hemorrhagic necrosis within 
the tumor mass’ (Fig. 3). 

An intravenous urogram 9 months after the operation 
showed complete resolution of the right hydronephrosis. The 
patient remained in good health for 18 months when he was 
found to have a recurrence. A second operation was performed 
at 24 months, but complete removal of the recurrence was 
not achieved. He is still alive with recurrent disease 30 months 
later. 


Case 2: A 76-year-old woman consulted her family physician 
because of a 9-month history of swollen legs and right-sided 
abdominal discomfort. Swelling had progressively increased in 
the preceding 5 months. She admitted to some weight loss but 
denied any cardiovascular or respiratory symptoms. The 
physician noted a large mass in her right abdomen and referred 
the patient to the University of Alberta Hospital. 

Physical examination showed a well-nourished, pale, elderly 
woman with slight pitting oedema of both legs but normal 
pedal pulses. Cardiovascular examination was normal and her 
blood pressure was 160/80 mm Hg. Abdominal examination 
revealed the presence on the right side of a large, firm, slightly 
tender mass which did not move with respiration and whose 
upper and lower margins could not be palpated. The rest of the 
examination including vaginal and rectal examination was 
negative. 

Investigations revealed a haemoglobin of 10:6 g, and a 
WBC of 3700/mm* with a normal differential. A peripheral 
blood smear showed iron deficiency anaemia. The blood urea 
was 14 mg/100 ml and creatinine 0:6 mg/100 ml. Routine 
urinalysis showed no abnormality and the urine was sterile on 
culture. Liver scan showed a normal pattern. Barium enema 
examination revealed medial and upward displacement of the 
caecum and ascending colon by a soft tissue mass in the right 
iliac fossa (Fig. 4). An intravenous urogram showed a large 
dilated pelvis of the right kidney with blunting of the calices and 
no dye in the ureter even on the delayed film. Retrograde 
pyelography confirmed a large hydronephrosis and hydro-ureter 
and the ureter appeared to be compressed by the soft tissue 
mass. The ureter below the mass was normal (Fig. 5). 

Angiography (Fig. 6) demonstrated a vascular rim around a 
large retroperitoneal mass in the right lower quadrant of the 
abdomen. The blood supply to the mass appeared to come 
primarily from the lumbar intercostals and the right internal 
iliac arteries. The mass measured 14x12cm and its centre 
showed relative radiolucency. 

The tumour was exposed through a transverse extra- 
peritoneal approach. It was somewhat lobulated and mobile 
with a large vein running across it anteriorly. Its upper pole was 
easily mobilized and the large vein was transected before the 
mass could be dissected off the anterior wall of the ureter. The 
blood supply to the tumour was mainly at the lower pole and 
numerous vessels had to be ligated to free its lower half. 
Following removal of the tumour, the ureter appeared to 
conduct a good flow of urine, as it was possible to milk urine 
down the ureter very freely. The dilated renal pelvis and the 
ureter collapsed immediately. The patient made an uneventful 
recovery and remains well 18 months after operation. Subse- 
quent follow-up intravenous urograms confirmed resolution of 
the obstructive uropathy. 

The pathology report of the tumour was as follows: ‘300 g 
of well-capsulated lobular tissue measuring 12x87 cm. 
The cut surfaces had a greyish appearance with small areas of 
softer and paler tissue.” Microscopic examination revealed 
an identical appearance to that of Case 1 and a diagnosis of 
leiomyosarcoma. 


Discussion 


Incidence ! 

Although many tumours are grouped as primary 
retroperitoneal tumours, reports indicate that such 
tumours constitute a small fraction of all necplasms. 
Twenty-three out of 30000 (0-007 per cent) were 
registered in one tumour registry during a period of 
27 years (Bucalossi et al., 1955), while in another the 
incidence was 0-16 per cent of over 25 000 malignant 
tumours seen during 14 years (Armstrong and Cohn, 
1965). In the Memorial Hospital, New York, 0-2 per 
cent of 60 000 patients seen with tumours Curing a 
26-year period had primary retroperitoneal tumours 
(Pack and Tabah, 1954). 


Pathology 
Approximately 4 out of 5 of these tumours are 
malignant. The percentage of benign and malignant 
tumours in the different reports collected from the 
literature is given in Table IJ. The lymphomas, which 
include Hodgkin's disease, lymphosarcoma and 
reticulum cell sarcoma, form the largest group, 
followed by tumours of lipomatous, muscle and nerve 
origin in that order. Tumours may be solid, cystic or a 
combination of both. Their colour varies from white to 
yellow or pinkish to red. They usually enlarge 
anteriorly, which is the direction of least resistance. 
Frequently, they outgrow their blood supply and 
become degenerate, cystic or haemorrhagic. Fibro- 
sarcomas. and lymphosarcomas usually grow rapidly. 
The benign tumours, especially the lipomas, grow 
slowly and may attain a large size over many years. 
The malignant tumours have no true capsules. 
Fibro- and myosarcomas in particular often extend 
diffusely over the retroperitoneal space as seen with 
the naked eye at operation. Simple cysts occur less 
frequently than both benign and malignant tumours. 


Age and sex 

No age group is exempt, but the 50—70-year group is 
most commonly affected (Newman and Pinck, 1950; 
Pack and Tabah, 1954; Armstrong and Cohn, 1965; 
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Table If: INCIDENCE OF BENIGN AND MALIGNANT 
TUMOURS IN REPORTED SERIES 





No. of Beniga gnani 
Author cases Mo. '*« pn 
Donnelly (1946) 95 B 14 82 8« 
Newman and Pinck (1950) 33 5 18 28 ge 
Rabinovitch et al. (1952) 28 6 23 22 7 
Herdman (1953) 14 > já 2 Ba 
Melicow (1953) 162* 32 29 124 8$ 
Johnson et al. (1954) 72 16 56 7T: 
Pack and Tabah (1954) 120 17 i 103 Bs 
Donhauser and Bigelow (1955) 48 li 2i 37 T" 
Tidrick and Goldstein (1955) 32 2 6 30 Gee 
Narth (1960) 17 5 30 ]2 759 
Armstrong and Cohn (1965) 4lt 


* Six cases were not classified as benign or malignant. 
t Benign tumours not included in this series. 


Braasch and Mon, 1967). Approximately 15 per ceat 
occur in the first decade of life and 25 per cent between 
the third and fourth decades (Newman and Pincz, 
1950). There was no sex predilection in two large 
series (Pack and Tabah, 1954; Braasch and Mos, 
1967), but males predominated by 2:1 in o:her 
reports (Donnelly, 1946; Donhauser and Bigelov, 
1955). 





Clinical features and diagnosis 

The majority of the symptoms and signs are produced 
by the tumour compressing or displacing an organ. 
Their relative frequency reported by different authors 
is given in Table III. Abdominal discomfort or pafi, 
presence of a mass discovered by the patient or tse 
physician and weight loss are the most commen 
features. Constitutional symptoms such as fever, 
weakness, malaise and pallor are most frequent vy 
associated with the lymphoid neoplasia. Splenomezz y 
is found in 50 per cent of lymphoma patients asd 
herpes zoster not uncommonly in cases of lympizo- 
sarcoma. Tumours in the pelvis may interfere weh 
bladder function and simulate prostatism (Newman 
and Pinck, 1950), as in the present Case 1. Difference 
in the skin temperature between the lower limbs due o 








Table II: INCIDENCE OF SYMPTOMS AND SIGNS IN REPORTED SERIES 





Newman Donhauser Braasch 
and Pinck Herdman Johnson et al. Pack and Tabah and Bigelow and Mon 
(1950) (1953) (1954) NN ILES S SRL 
Symptoms and signs No. pA No. yA No. va No. y No. vA No. . s | 
Abdominal pain 11/33 33 5/14 35 14/72 19 61/120 5i 12/48 25 71/101 78 
Vague discomfort 17/33 51 12/14 85 
Mass 20/33 60 35/72 49 37/120 31 15/48 3i 
Weight loss 10/33 32 3/120 235 7/48 15 SAMOLI Se 
Anorexia 41/101 4% 
Nausea and vomiting 24/120 20 30/101 BE 
Fever 3/33 9 1/120 0-8 10/101 t€ 
Anaemia 5/33 15 1/48 2 
Back pain 6/72 8 8/120 67 45/1101 Z5 
Constipation 19/101 1€ 
Diarrhoea 10/101 i€ 
Leg pain 2/48 4 10/101 IE 
Oedema of legs 1/14 7 8/120 67 3/48 6 
Urinary symptoms 3/120 235 2/48 4 3/101 = 
Others (weakness) 1/14 7 16/72 22 2/120 1-7 | 
Increase in size of 3/48 6 


abdomen 
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pressure by the tumour on the sympathetic chain has 
been recorded (Donnelly, 1946). Routine laboratory 
findings of anaemia and a raised sedimentation rate 
are non-specific. Hypogammaglobulinaemia and a 
raised serum uric acid level are frequently associated 
with lymphosarcomas, while Hodgkin's disease can 
increase the level of serum bilirubin. 

An interesting but unusual feature of some of the 
slow-growing, well-differentiated and large retro- 
peritoneal fibro- and myosarcomas is the presence of 
hypoglycaemia. Several reports (Boshell et al., 1964; 
Lucey and Graham, 1968; Tucker et al., 1968) have 
described how patients with such tumours presented in 
a state of hypoglycaemic shock and responded 
immediately to intravenous glucose therapy. The 
hypoglycaemic attacks are not associated with a rise 
in plasma insulin level; indeed, the plasma insulin 
level is low during even severe hypoglycaemic attacks. 
Studies have shown that the hypoglycaemia is due to a 
substance with insulin-like activity but chemically 
unrelated to insulin, and the same substance has been 
found in tumour extracts. This hypoglycaemia leads to 
a suppression of beta-cell activity and a lowering of 
the true insulin level in the plasma. There is a quantita- 
tive relationship between tumour size and blood sugar 
level, and hypoglycaemia is promptly relieved by 
removal of the tumour. Therapy with a combination 
of diazoxide and trichlormethiazide for the successful 
control of hypoglycaemia following tumour recur- 
rence has been reported, and research in this field 
continues (Tucker et al., 1968). 

Radiological investigations are most helpful in 
establishing the presence of a retroperitoneal mass. A 
plain film of the abdomen may raise suspicion if there 
is obliteration of a psoas shadow, displacement of a 
hollow viscus or areas of translucency and opacifi- 
cation, the last being more common with lipomatous 
tumour. The soft tissue shadow of the lesion itself may 
be seen. 

Barium studies of the gastro-intestinal tract will 
show indentation patterns depending on the size and 
degree of anterior projection of the mass. Tumours 
which follow the contour of the retroperitoneal space 
and thus produce no anterior projection will escape 
detection by this examination (Lowman, 1965). 
Positive findings were present in 47 per cent of the 
barium meal studies and 37 per cent of the barium 
enemas in the series reported by Braasch and Mon 
(1967). 

Excretory urography, complemented if necessary by 
a retrograde examination, is the most useful of all the 
conventional procedures, and should be the first 
choice if a retroperitoneal mass is suspected (North, 
1960). Seventy-two per cent of the tumours in one 
series (Schulte and Emmett, 1939) and 60 per cent in 
another (Braasch and Mon, 1967) produced abnormal 
urographic findings. Another observation worth 
mentioning is that only 5 per cent of palpable 
pancreatic tumours produced abnormal urographic 
findings (Schulte and Emmett, 1939). 

Retroperitoneal carbon dioxide insufflation has 
been suggested, but this examination is of most value 
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in the delineation of adrenal tumours (Lowman, 
1965). 

Angiography is not indicated as a rule but should be 
considered when other studies have failed to provide a 
diagnosis. Angiography carried out in a series of 30 
retroperitoneal masses showed that the majority 
derived their blood supply from the lumbar vessels, 
and their visualization has proved to be highly useful 
in the localization. and differentiation of intra- 
abdominal and retroperitoneal masses. Stretching and 
hypertrophy of the supply arteries may be seen, and a 
parasitic supply arising from the lumbar arteries 
indicates retroperitoneal involvement (Lowman et al., 
1972). 

Venacavography has been more helpful, as the 
vena cava, unlike the aorta, yields more readily to 
pressure changes from a retroperitoneal mass, and 
therefore displacement or obstruction of the vena 
cava with resultant visualization of collateral channels 
may be a significant finding (Lindbom, 1960). 

Lymphangiography is of value only in cases of 
neoplasm of the retroperitoneal lymphoid tissue, and 
this study helps not only in the diagnosis but also in the 
staging of the disease, which has an important bearing 
on the treatment and prognosis. Studies have shown 
that lymphangiography is superior to excretory 
urography and venacavography in the diagnosis of 
lymphomas in the retroperitoneal space (Farrell, 
1967). In cases of non-lymphomatous tumour, 
lymphangiography shows displacement of the retro- 
peritoneal lymph chains without any abnormality in 
the architecture of the nodes (Bismuth et al., 1971). 

A note of warning regarding the dangers of these 
sophisticated radiological techniques has been stressed 
by Lowman (1965). Nearly all these patients come to 
operation which reveals the extent of the lesion and 
permits excision or at least biopsy. In recent years, 
despite advances in radiological techniques, lapar- 
otomy is being carried out more frequently in the 
diagnosis, staging and management of retroperitoneal 
lymphoid tumours, especially Hodgkin's disease 
(Schwartz et al., 1972). 


Treatment 

The pathological diversity of primary retroperitoneal 
tumours makes it difficult to lay down any definite 
guideline for treatment. However, for lymphomas, 
which form 30-40 per cent of these tumours, radio- 
therapy or chemotherapy or a combination of both is 
the treatment of choice at the present time. A discussion 
of the details of such treatment is outside the scope of 
this paper. 

Surgical excision is the mainstay of treatment for all 
the other types of tumours. As diagnosis is beset with 
difficulties, exploratory operation for the purpose of 
establishing the diagnosis by frozen section with a 
view to excision appears to offer the only chance of 
cure. The tumour may be approached extraperitone- 
ally, transperitoneally or by a combination of both. 
The benign tumours are usually completely resectable. 
Fixation of the tumour to vital structures and diffuse 
infiltration, especially by the fibrosarcomas, make 


complete excision impossible. Donnelly (1946) found 
distant metastases in 30 per cent of cases and therefore, 
not infrequently, only a palliative resection is possible. 
The overall resectability in some of the reported series 
has been approximately 1 in 3 (Donnelly, 1946; New- 
man and Pinck, 1950; Rabinovitch et al., 1952; Don- 
hauser and Bigelow, 1955; Braasch and Mon, 1967). 

Radiotherapy as a palliative measure has met with 
limited success. From a surgeon’s viewpoint, it is good 
practice to leave radio-opaque markers for further 
radiotherapy (Kay and McNeill, 1969). Tumours other 
than lymphomas were formerly radioresistant, but 
recent advances in deep X-ray therapy may improve 
matters. Encouraging results have been reported after 
therapy of rhabdomyosarcomas with high speed 
electron beams and megavoltage or a combination of 
both (Holton et al., 1973). Long term survival may 
follow radiotherapy after incomplete excision (Braasch 
and Mon, 1967). The following indications for radio- 
therapy in primary retroperitoneal tumours, as laid 
down by Pack and Tabah (1954), are still applicable at 
the present time: (1) inoperable tumours; (2) in- 
complete excision; (3) postoperative recurrence; (4) 
as an adjunct to surgery in the treatment of rhabdo- 
myosarcomas and undifferentiated sarcomas. 

Chemotherapy is currently the treatment of choice 
for Hodgkin’s disease and the lymphomas. On the 
other hand, chemotherapy for soft tissue sarcomas is 
unrewarding. Recent clinical trials, however, have 
shown that for metastatic and inoperable sarcomas, 
chemotherapy with a combination of adriamycin and 
dimethyl triazeno imidazole carboximide (DIC) has 
produced an overall response rate of 41 per cent, 
which is far higher than that achieved with any 
previously used regimen. Rhabdomyosarcomas in 
particular responded better than the other types 
(Gottlieb et al., 1972). No doubt modifications of this 
regimen will be forthcoming as experience accumulates. 
The addition of vincristine and cyclophosphamide to 
the regimen has already proved more beneficial in a 
more recent clinical trial (Gottlieb et al., 1974). 


Prognosis 

The lack of uniformity in the pathology and behaviour 
pattern of the various types of primary retroperitoneal 
tumours makes it difficult to draw any firm conclusions 
about their prognosis. With the exception of Hodgkin’s 
disease—where the prognosis is related to the stage of 
the disease and its histological characteristics—all the 
reports indicate that the prognosis in general is poor. 
The invasive nature of the tumour, the degree of 
malignancy as judged histologically, the resectability, 
the presence of metastases and the response to chemo- 
or radiotherapy all influence the prognosis. Occasional 
long term survival has been reported, and can be best 
explained by the patient developing an immunity to the 
tumour. When the prognosis is translated to statistical 
terms, the overall 5-year survival rate is only 5 per 
cent (Pack and Tabah, 1954). From the progress 
achieved in the diagnosis and therapy of these tumours 
in the past few years, it is hoped that a better prognosis 
will be reported in the future. 
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Clinical diagnosis of abdominal tuberculosis 


PRITAM DAS AND H. S. SHUKLA* 


SUMMARY 

One hundred and eighiy-two cases of abdominal tuber- 
culosis admitted to Swaroop Rani Nehri (SRN) Hospi- 
tal, Allahabad, in the past 7 years have been reviewed. 

The clinical diagnosis of abdominal tuberculosis was 
made correctly only in 50 per cent of cases. About half 
the cases presented with chronic or acute on chronic 
intestinal obstruction. The remaining patients had vague 
pains, tender abdomen, constitutional symptoms or a 
mass in the abdomen. Diarrhoea was not frequent and 
fistula formation was rare. A chronic obstructive type 
of lesion was found not only in cases with a bowel lesion 
but also in patients with chronic miliary peritonitis and 
tuberculous mesenteric adenitis. Similarly, a lump was 
present not only in hypertrophic bowel tuberculosis but 
also in chronic miliary peritonitis and tuberculous 
mesenteric adenitis. On radiological examination false 
positive features such as fluid levels, bowel dilatation or 
even the ‘string’ sign were encountered. Liver and 
endometrial biopsies were positive in only a very few 
cases. Peritoneal biepsy was of considerable help, 
being positive in 88 per cent of ascitic cases and in 
42:1 per cent of non-ascitic cases. 

Open peritoneal biopsy obtained after making a small 
incision in the right iliac fossa was found to be the most 
useful investigation in the diagnosis of abdominal tuber- 
culosis. An ascitic fluid protein content of 2-5 g or more 
and a predominantly lymphocytic count of over 100/mm* 
are diagnostic, but a cell count of 10/mm® was recorded 
in one tuberculous case. 


ABDOMINAL tuberculosis continues to be a common 
disease responsible for considerable morbidity and 
mortality in India. However, even where it is relatively 
common, the diagnosis of abdominal tuberculosis is 
often obscure. The symptoms and signs are often quite 
vague and the laboratory investigations and radio- 
logical findings unhelpful. The present study has been 
undertaken to assess the value of clinical features and 
laboratery and radiological investigations in proved 
cases of abdominal tuberculosis. 


Patients and methods 

The records of 182 cases of abdominal tuberculosis 
admitted to SRN Hospital, Allahabad, during the 7 
years 1967-73 were studied. The various types of 
lesions found are shown in Table I. The cases were 
classified according to the dominant feature visible to 
the naked eye at operation. Mesenteric adenitis and 
peritoneal tubercles were present in a number of 
cases along with the bowel lesion. However, as the 
main feature was the intestinal pathology, such cases 
have been classified according to the type and site of 
the gut lesion. 





Clinically, the patients were divided into two maz 
groups: those who presented with intestinal obstra. 
tion (93 cases) and those who did not have intest: 
obstruction (89 cases) The 20 ascitic cases ase 
included in the non-obstructive group, athough they 
had a distinctive clinical picture with fluid distension 
of the abdomen. 
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Fig. I. Age incidence of abdominal tuberculosis. 


Table I: INCIDENCE OF VARIOUS TYPES OF 
LESIONS 


Type of lesion 


Stricture of ileum, jejunum or both 

Hyperplastic ileocaecal lesion with or 
without small bowel stricture 

Colonic stricture 

Mesenteric lymphadenitis 

Chronic miliary tuberculous peritonitis 

Tuberculous ascites 





Total 


Clinical features 


Accuracy of diagnosis 

The accuracy of clinical diagnosis was 50 per cent. 
Other cases were provisionally diagnesed as chronic: 
or acute intestinal obstruction, abderminal pain of 
uncertain aetiology, recurrent appendicitis, acute 
appendicitis, appendicular mass, pyloric stenosis. 
peptic ulcer, renal mass, retroperitoneal sarcome, 
faecal fistula, cirrhosis, malignant ascites and melfet 
sorption syndrome. 
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Table H: INCIDENCE OF SYMPTOMS 











Hyper- Mesen- Tuber- 
Stricture plastic Stricture teric cular 
of ileocaecal lymph- peri- 
ileum lesion colon adenitis tonitis Ascitic 

Symptom O NO O NO O NO O NO QO NO O NO Total A 
Pain . 33 17 23 i4 2 3 8 9 25 22 O0 14 170 94-0 
Vomiting 31 10 18 9 2 2 8 7 23 10 0 2 125 69.6 
Constipation 19 3 13 5 2 Í 5 3 24 3 0 7 85 46-7 
Diarrhoea 4 i 5 0 0 0 2 i [ 3 0 3 20 11-1 
Diarrhoea alternating 7 I 1 2 0 9 0 0 0 3 0 2 16 8-8 

with constipation 

Weight loss 15 2 3 2 2 2 5 4 6 12 0 10 63 35-0 
Anorexia 19 3 5 4 2 I 7 3 9 12 0 15 80 44-4 
Cough with expectoration 4 | 2 0 0 0 ] g l 4 0 3 16 8-8 
Moving lump in abdomen 18 7 7 0 2 3 4 2 3 5 0 0 51 28-8 
Borborygmi 18 0 9 2 2 j 4 l 5 2 0 2 46 29:9 
Post-prandial distress 13 2 9 3 2 2 I 2 3 18 0 2 49 27:2 
Distension of abdomen 12 2 17 2 2 Ü 7 3 20 2 Oo 14 81 45-0 
Menstrual disorders 11 4 6 3 0 l 0 i 3 41 0 7 47 45.6 * 
Fever 8 2 6 8 1 2 2. 5 I0 16 0 16 76 42:2 
O, Obstructive; NO, Non-obstructive. 
* Percentage of female patients. 
Table IH: SITE OF PAIN IN THE ABDOMEN Symptoms 


Cases Cases 
with without 
obstruc- — obstruc- No. of 
Site of pain tion tion cases pA 
Umbilical 35 25 60 35-4 
Generalized 29 26 55 32:3 
Right iliac fossa 17 18 35 20-6 
Epigastrium 5 6 il 6:5 
Left hypochondrium 3 ] 4 2:4 
Right hypochondrium 1 2 3 1-8 
Left iliac fossa 1 0 Í 0-5 
Right lumbar region 0 i I 0-5 
Total 91 79 170 


Age and sex 

The age range is shown in Fig. 1l. The predominant 
age group was 21-30 years (47 per cent of cases). The 
next most frequent period was between 11 and 20 
years (28 per cent). After 30 years there is a sudden 
drop in the incidence, which diminishes further with 
increasing age. 

There were 132 females (72 per cent) and 50 
males (28 per cent). While the overall male to female 
ratio was 1 : 2:6, for the different subgroups it was 
| : 2:8 in cases with stricture of the ileum, 1 : 8-5 in 
hyperplastic ileocaecal lesions, 1 : 1-3 in mesenteric 
lymphadenitis, 1 : 1-5 in chronic miliary tubercular 
peritonitis and | : 3 in ascitic cases. 


Associated tuberculosis 

Associated pulmonary tuberculosis was present in 13 
(15 per cent) out of the 86 cases who had a radio- 
logical examination of the chest. In 6 other patients 
(6:9 per cent) pleural effusion was present. These 
figures probably underestimate the incidence, because 
only patients for whom there was a suspicion of a 
pulmonary lesion were X-rayed. A family history of 
tuberculosis was forthcoming in 4 cases only. There 
was one case with associated glandular tuberculosis 
but no case with skeletal tuberculosis. 
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Abdominal pain was the commonest symptom and 
was present in 170 cases (94 per cent) (Table II). The 
site of the pain is given in Table II. 

Analysis of the character of the pain revealed the 
following: 

l. As might be expected, the pain was usually 
colicky in the obstructive group (89 per cent). In the 
remaining cases in this group the pain was vague in 6, 
gripping in 2 and like that of peptic ulcer in 2 cases. 

2. In the non-obstructive type of cases colicky pain 
was present in 37 cases out of 89, while the pain was 
vague in 29 and gripping in character in 21 cases. In 2 
cases of mesenteric lymphadenitis the pain waslikethat 
of peptic ulcer. In the ascitic group the character of 
the pain was vague in the majority of cases. 

Vomiting was present in 88 per cent of cases of the 
obstructive group. However, it was also present in 
48 per cent of cases without intestinal obstruction. 
Patients with ascites had the lowest incidence of 
vomiting (25 per cent). 

Constipation was more common in the obstructive 
group (67-7 per cent) than in the non-obstructive group 
24-8 per cent). A ‘moving lump’ in the abdomen was 
twice as common in the obstructive group (36 per cent 
compared with 19 per cent in the non-obstructive 
group). 

Fever was present in 42:2 per cent of the cases. The 
incidence of fever was greater in the non-obstructive 
group (49 out of 89) than in the obstructive group (27 
out of 93). It is therefore important to emphasize that 
quite a large number of obstructive cases do not 
suffer from pyrexia. 

The incidence of menstrual disorders was 35-6 per 
cent of the female patients. 


Duration of symptoms | 

The duration of symptoms before attending hospital 
varied considerably. The largest number of patients 
(30-4 per cent) had had symptoms for 1-6 months, 


Table IV: INCIDENCE OF PHYSICAL SIGNS 





Diagnosis of abdominal tuberculesis 


Hvper- Mesen- Tuber- 
Stricture plastic Stricture teric cular 
of ileocaecal of lymph- peri- 
ileum lesion colon adenitis | tonitis Ascitic 
Sign O NO O NO O NO O O NO O NO O NO Total es 

Poorly nourished 20 2 15 5 2 l 3 3 7 8 0 9 $83 4*4 
Pallor 25 6 17 4 2 i 7 3 19 8 O0 H 303 S6 8E 
Cervical adenitis 0 | 0 0 l i 0 0 0 0 Q Ü 3 be 
Tender abdomen 22 7 21 & 0 l 4 5 I8 45 0 9 HHU 65 
Distension of abdomen 28 6 17 i | 0 8 | 22 8 oO j4 306 bto a 
Doughy feel to abdomen 3 I 1 C 0 Q 0 0 ] 3 0 2 11 t 
Visible peristalsis 26 2 12 4 2 } 7 2 8 0 0 0 64 34 
Ascites i 1 Q i 0 ] 0 D 5 4 0 20 33 18-2 
Palpable liver 2 6 2 C 2 0 0 3 1 5 Ü 4 25 iden 
Rigidity 6 1 1 Ç ü 0 ò 0 6 2 Ü 0 16 87 
Lump in abdomen 5 4 11 $ 2 l 1 8 4 Hi 0 0 52 28 8 


ONSON E E E ananena anaa 


O, Obstructive; NO, non-obstructive. 


while 24-5 per cent of cases had had symptoms for 
6 months to | year. A short history (up to | month) 
was recorded for 20-5 per cent, and a history of 
1-3 years in 12 per cent, 3-5 years in 11 per cent and 
over 5 years in 1:6 per cent of cases. There vas little 
difference between the obstructive and non-obstructive 
groups. 


Physical signs 

Tenderness and distension of the abdomen were the 
most frequent physical signs and were present in 
65-9 and 58-2 per cent of cases respectively (Table IV). 
An abdominal mass was found in 28-6 per cent of 
cases. The mass most frequently occurred in the right 
iliac fossa (18:5 per cent). The other sites where a 
mass was found were the umbilical region in 4-2 per 
cent, the epigastrium in 3:2 per cent and the right 
hypochondrium in 1:6 per cent of cases. A vague mass 
was present in 1:1 per cent of cases. 

No mass was palpable in the 20 cases of tuberculous 
ascites. A mass was found in 42:1 per cent of the hyper- 
plastic ileocaecal tuberculosis cases, in 43 per cent of 
the mesenteric lymphadenitis cases, in 31-2 per cent of 
the tuberculous peritonitis cases, in 60 per cent of the 
cases with stricture of the colon and in 18 per cent of 
the cases with stricture of the small bowel. There was 
no significant difference in the occurrence of a mass 
in obstructive and non-obstructive groups. It is 
evident that an ileocaecal lesion was not the only tyre 
of case in which a mass could be present, and it even 
occurred in cases with tuberculous peritonitis. 

Visible peristalsis was present in 35-1 per cent of 
cases. In none of the ascitic cases was peristalsis seen, 
and its incidence was significantly less in non- 
obstructive cases (10-1 per cent) compared with 
obstructive cases (59 per cent). 

Pallor was noticed in 56:5 per cent of cases, and 
45-6per cent of the patients appeared poorly nourished. 
Ascites was found in all ascitic cases but rarelv in the 
other types. It should be noted that a ‘doughy feel to 
the abdomen', which is often quoted as typical of a 
tuberculous abdomen, was present in only 6:0 per 
cent of cases. A pus-discharging sinus at the umbilicus 
was found in 2 cases. The liver was palpable in 14-2 per 
cent of cases. 


Investigations 


Haematological findings 

The haemoglobin level was estimated m 165 cases. 
Eighteen per cent had haemoglobin evels above 
12 g/dl, 60 per cent between 9 and 12 g/cl and 22 per 
cent below 9 g/dl. In the non-obstructive group ise 
haemoglobin level was generally on the higher sid. 

The ESR was found to be raised in 117 out of 126 
cases examined (92:9 per cent). In 9 cases the ESR. 
was normal although the disease was on the active 
stage. 

The total leucocyte count was norma! in over half 
of the cases (55:5 per cent). In 43-8 per cent it was 
raised. There was no significant group variation. Cre 
case with ascites had leucopenia. 

The polymorphs were raised in 429 per ce 
lymphocytes in 10-7 per cent and eosinophils in - 
per cent of cases. In 14-7 per cent of cases a 
lymphocyte count was recorded. 












FAAS 


Chest X-ray 

Chest X-rays were taken in 86 cases. Thirteen (22-1 
per cent) showed infiltration, 6 (6:9 per cent) shc 
pleural effusion and 5 (5-8 per cent) showed a heakke 
tubercular focus. Thus, in 24 out of 86 cases evider: 
of pulmonary infection was present. The highest 
incidence (12 out of 24) of pulmonary involvemen: 
was noted in cases with tuberculous peritonitis aac 
ascites. This is significant considering the pie oho 5 
tuberculous peritoneal involvement which is belts: vec. 
to be haematogenous. The small bowel stricture g -DUr 
exhibited the next highest incidence of active AME 
healed pulmonary tuberculosis (6 cases}. Four cases 
with mesenteric adenitis and 2 with hyperplastic Heg 
caecal tuberculosis also had active or heage 
pulmonary tuberculosis. 














Plain X-ray of the abdomen 

A plain X-ray of the abdomen was taken in 54 cases: 
As expected, multiple fluid levels and gas shadow: 
were present in 14 out of 29 cases of the obstruc 
group. In only one out of 25 cases belonging to : 
non-obstructive group was there demonstration 
gas shadows and fluid levels. The majority of the nen 
obstructive cases had no positive findings. Calotes 
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mesenteric lymph nodes were observed in 2 of the 
ascitic group and one of the colon stricture group. 
Gas under the diaphragm was found in one case 
belonging to the non-obstructive group and in 
another of the obstructive group. 


Barium meal examination 

Barium meal examination was done in 38 cases. In 15 
cases the results were normal. In 34-2 per cent of cases 
areas of small bowel obstruction and dilatation were 
seen. An unusual finding was the presence of pyloric 
obstruction in one case and dilatation of the first, 
second and third parts of the duodenum in 3 cases. 
A subsequent laparotomy revealed enlarged caseous 
mesenteric lymph nodes pressing on the pylorus and 
the third part of the duodenum respectively. Other 
positive findings were a ‘pulled-up’ caecum in one 
case and a filling defect in the caecum in 5 cases. 
Dilated bowel loops, narrowing of the terminal ileum, 
a filling defect in the caecum and even the ‘string’ sign 
were observed in some cases in which no bowel lesion 
was found at exploratory laparotomy. 


Barium enema examination 

Five out of the 8 cases in whom this investigation was 
done showed a filling defect in the caecum, one case 
showed a stricture of the transverse colon and in the 
remaining 2 the bowel was normal. 


Intravenous pyelography 

Intravenous pyelography showed kinking of the left 
ureter in one case, which proved to be due to tuber- 
cular retroperitoneal fibrosis. 


Peritoneal biopsy 

Slides of 71 peritoneal biopsies were available for 
re-examination. Of these, 59 biopsies were done with 
an Abrahm's needle, and 12 by making a small incision 
in the right iliac fossa, exposing the peritoneum and 
removing a small piece. In the ascitic and chronic 
miliary peritonitis groups, the biopsy material showed 
tubercular histopathology in 46 out of 52 cases. In the 
remaining 6 cases a non-specific picture was present, 
although these cases had other positive tubercular 
evidence. In cases of small bowel stricture, hyperplastic 
caecal lesions, colon stricture and mesenteric adenitis, 
8 out of 19 biopsies revealed normal peritoneum, 8 
showed tubercular changes and 3 showed non-specific 
changes. Of the 12 cases (7 ascitic and 5 non-ascitic) 
having open peritoneal biopsy, tubercular histo- 
pathology was found in 11. 


Liver biopsy 

Liver biopsy was done in 46 cases. Fifty per cent 
showed normal histopathology, 32:6 per cent showed 
fatty changes, 10 per cent revealed reactive hepatitis 
and 5 per cent showed caseation necrosis. In one case 
liver biopsy provided the diagnosis of abdominal 
tuberculosis. Two cases of hepatic tuberculosis 
occurred in the peritonitis group. Reactive hepatitis 
and fatty changes were predominantly seen in the 
cases with chronic miliary peritonitis. 
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Endometrial biopsy 

In 5 out of 21 endometrial biopsies performed 
tubercular pathology was present. There were 4 
failures to obtain endometrial tissue. It is significant 
to note that 4 out of the 5 cases with tubercular 
endometrium occurred in the miliary peritonitis and 
ascitic groups. The fifth case belonged to the tuber- 
culous mesenteric lymphadenitis group. This could 
indicate that the endometrial lesion occurred first and 
later spread to the peritoneum. However, the possi- 
bility that the endometrium and peritoneum were both 
involved by blood-borne infection cannot be excluded. 


Ascitic fluid examination 

In 20 cases ascitic fluid was examined for cells and 
protein content. The cell count varied from 100 to 
250 cells/mm? in 8 cases. In 12 cases the ascitic fluid 
contained blood and therefore a cell count could not 
be done. The cells were predominantly lymphocytes. 
The protein level varied from 2-5 to 6:1 g per cent. 


Discussion 

A correct clinical diagnosis of abdominal tuberculosis 
was made in 50 per cent of cases. Hoon et al. (1950) 
reported 34 per cent accuracy. The age incidence of the 
present series is similar to that reported by other 
workers (Adams and Miller, 1946; Bobrow and 
Friedman, 1956; Dutta Gupta, 1958; Paustian, 1966; 
Prakash et al., 1970; Sharma et al., 1972). The overall 
sex incidence showed a preponderance of the disease 
in females (72 per cent). However, the incidence varied 
according to the type of disease, with a female to male 
ratio of 85:1 in the hyperplastic ileocaecal tuber- 
culosis group compared with 1-5 : 1 in the chronic 
miliary peritonitis group. Associated pulmonary 
tuberculosis was found in 15 per cent of cases and, 
considering the haematogenous route of infection in 
the aetiology of tuberculous peritonitis, it was interest- 
ing to note that half of the cases in this group had 
pulmonary tuberculosis. A much higher incidence of 
associated pulmonary tuberculosis as a whole has 
been reported by other workers (Hoon et al., 1950; 
Bobrow and Friedman, 1956; Singhai et al, 1964; 
Prakash et al., 1970). 

Paustian (1966) and Bhansali and Desai (1968) 
considered acute or chronic intestinal obstruction to 
be the commonest presentation of abdominal tuber- 
culosis. While 50 per cent of our cases presented with 
intestinal obstruction, it was significant that the 
symptoms of pain, vomiting and constipation were 
present in some of the cases of the non-obstructive 
group as well. Therefore, the diagnosis of ‘obstructive 
lesion" cannot be made with certainty on clinical 
grounds alone. Anorexia, loss of weight and a feeling 
of distension or of a mass in the abdomen were the 
other symptoms. Diarrhoea was present only in 11:1 
per cent and was almost equally distributed between 
the obstructive and non-obstructive groups. Diarrhoea 
alternating with constipation was present in only 8:8 
per cent of cases and was also equally common in 
obstructive and non-obstructive groups. Umbilical 
fistula was present in 2 cases, but perianal and internal 


fistulas were not found. This symptomatology is in 
marked contrast to that of Crohn’s disease in which 
diarrhoea, lower abdominal pain and external and 
internal fistulas are the dominating features along 
with the obstructive signs. Diarrhoea has been 
reported to be present in 90 per cent, external 
abdominal fistula in 21-3 per cent, perianal and peri- 
rectal fistulas in 28-50 per cent and internal fistula in 
11-17:5 per cent of cases of Crohn's disease. 

Fever was present in 42:2 per cent of our cases. An 
incidence of 37.9-58 per cent has been reported by 
other workers. The incidence of menstrual disorder 
was 35-6 per cent. Other authors have reported an 
incidence varying from 15 to 91-5 per cent (Singhai et 
al., 1964; Bhansali and Desai, 1968; Levine, 1968; 
Sharma et al., 1972). 

The duration of symptoms before presentation was 
up to 1 year in most of the patients (54:6 per cent). 
Other workers (Levine, 1968; Sharma et al., 1972) 
found a duration of 1-3 years to be the commonest. 
Bhansali and Desai (1968) reported a duration of less 
than 1 year in most of their cases. 


Physical signs 

Tenderness and abdominal distension were the most 
frequent physical signs (65:9 and 582 per cent 
respectively). Other workers have reported the 
incidence to vary from 28 to 84 per cent. An abdominal 
mass has been reported in nearly half of the cases of 
many series while it was found in only 28:6 per cent of 
our cases. Only 18-5 per cent of our patients presented 
with a lump in the right iliac fossa, while others have 
reported it in the majority of cases. The reason for this 
difference appears to be that we have included all 
types of abdominal tuberculosis in our series. 

Visible peristalsis was present in 35:1 per cent of 
cases. A far lower incidence (10 per cent) has been 
recorded by other workers (Taylor, 1945; Anand and 
Pathak, 1961; Bhansali and Desai, 1968; Levine, 
1968; Sharma et al., 1972). Its incidence was signifi- 
cantly less in non-obstructive cases (10-1 per cent) 
compared with obstructive cases (59 per cent). Thus, 
visible peristalsis does not necessarily indicate an 
obstructive lesion. 


Investigations 

A moderate degree of anaemia, a raised ESR and a 
normal total leucocyte count were the commonest 
haematological findings. Other workers (Dutta Gupta, 
1958; Levine, 1968; Prakash et al., 1970; Sharma et 
al., 1972) have reported similar findings. 

Chest X-ray evidence of pulmonary tuberculosis 
was present in 24 out of 86 cases. Other authors have 
found pulmonary involvement in abdominal tuber- 
culosis in 3-7 per cent (Sharma et al., 1972) to 77 per 
cent (Hoon et al., 1950). Hoon et al. (1950) considered 
radiological examination to be the single most 
important investigation for establishing the diagnosis 
of abdominal tuberculosis. However, it was helpful 
in the diagnosis of only 29 out of 46 cases in this 
series. Moreover, false positive results were seen. 
It is emphasized that similar radiological features 
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were fcund in the obstructive and 
groups. 

Open peritoneal biopsy through the right iez 
fossa gave a positive result in 11 out of 12 cue. 
Adequate peritoneal tissue was available for exam me 
tion and the procedure itself was simple and consi-ted 
of making a small grid-iron incision in the righ 
fossa under local anaesthesia. There were no comp. 
tions and even in cases with ascites the wound he: 
In a review of the literature no mention of a simak 
procedure was found. 

Our finding of fatty change in the liver in 32 ó«pe 
cent of cases is about half of the 64 per cent repeeted 
by Gambhir et al. (1972). 

Taylor (1945) and Burack and Hollister (1°69) 
considered a case tuberculous if the ascitic fwd 
contained more than 250 cells/mm? and a prezem 
level cf more than 2:5 g per cent. in the preseat 
study in cases where the cell count was lOCirirs 
the peritoneal biopsy showed tuberculosis. However, 
in one case with a positive peritoneal biopsy tie 
cell count was only 10/mm* and the protein 3:5 eger 
cent. 

It is the general impression that bacteriologic: 
examination of ascitic fluid is unreliable. Burack am: 
Hollister (1960) and Mehrotra et al. (1964) fourec 
positive culture each in 41 and 13 cases respect ey. 
Levine (1968), however, obtained a positive cultuse ir 
30 per cent of the cases studied. In the present seri 
positive bacteriological results were obtainec on 
60 per cent (3 out of 5 studied). 

In one case each, tubercle bacilli were demons rated 
by smear examination, culture for AFB and guise: 
pig inoculation. In one case anonymous cobi 
were grown from the ascitic fluid. 
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A simple method for the introduction of an oesophageal 
tube in advanced carcinoma of the oesophagus 
A. R. ANSCOMBE, K. PEARSON AND T. V. TAYLOR* 


SUMMARY 

A simple technique is described which facilitates the 
introduction of an oesophageal tube in cases of advanced 
carcinoma of the oesophagus. The method has proved 
satisfactory in cases with the tightest of strictures. 


PALLIATIVE treatment of carcinoma of the oesophagus 
by means of an intra-oesophageal tube is well 
established and is often useful in relieving symptoms 
in the elderly patient with inoperable disease. 
Numerous types of intra-oesophageal tube exist, e.g. 
Mousseau-Barbin, Porge's and Celestin, but the 
problems of passing these tubes in the presence of a 
tight stricture can be considerable and the associated 
mortality, due principally to rupture of the oesophagus, 
is high. We wish to present a simple and safe method 
for the introduction of an oesophageal tube which we 
have found useful in clinical practice. 


Patients and methods 

The patients are those normally treated by an 
indwelling oesophageal tube, i.e. the elderly with an 
advanced carcinoma of the middle or lower third of 
the oesophagus. An attempt to pass a string is made 
24 hours before operation. To a piece of strong thread 
about 100cm in length several lead weights are 
attached close to the end. The weights consist of 
suitably sized split lead shot as used commonly in 
angling, and normally three or four pellets are 
employed. These should be clipped as near to the end 
of the thread as possible, for when the weights are 
spread over the last few centimetres they tend to coil 
above the obstruction rather than pass easily through 
it. The proximal end of the thread is strapped to the 
side of the face and the patient is encouraged to drink, 
the thread being washed down by the fluid. On the 
evening before operation a plain X-ray of the lower 
chest and abdomen is taken to ascertain whether the 
lead shot has reached the stomach (Fig. 1). If the 
passage is arrested at the site of the tumour the thread 
is withdrawn a few centimetres and the patient again 
encouraged to drink freely. 

At operation, under general anaesthesia, an anterior 
gastrotomy is performed through a short midline 
incision and the thread can usually be readily 
identified. The distal end of the oesophageal tube is 
firmly tied to the string and the tube is easily and 
rapidly pulled through into the oesophagus, being 
impacted at the site of the tumour in the usual manner. 
An appropriate length of the intragastric portion of 
the tube is then excised and the abdomen is closed. 

This method has been used in this unit for 8 years 
and the thread has been passed successfully in about 





Fig. 1. Plain X-ray of the abdomen showing lead shot in 
position. 


80 per cent of patients and there have been no 
operative deaths. 


Discussion 

The resectability rate for carcinoma of the oesophagus 
is less than 50 per cent (O'Connor et al., 1963; Ong. 
1975), and many patients are elderly and ir too pocr 
a general condition to withstand a major operation. 
so that palliation plays a major role in the treatmer? 
of this disease. Bypass operations, whils- possibly 
affording better palliation than intubation, carry a 
high operative mortality—48 per cent reported by 
Procter (1968) and 30 per cent by Ong (1975)—and 
have a survival time measured in months, varying 
from 4 months (Ong, 1975) to 15 months (Procter. 
1968). To many surgeons this is an unaccep ably high 
mortality for a palliative procedure and thus intuba- 
tion of the oesophagus is generally preferred. How- 
ever, although the average survival is comparable to 
that of bypass procedures (Duvoisin et al., 1967; 
Procter, 1968), intubation also carries a high operative 
mortality of 34 per cent (Procter, 1968; Pringle and 
Winsey, 1973). This is usually due to mediastinitis 
following perforation of the oesophagus during the 
initial bouginage or to splitting at the tumour site 
during dilatation (Ong, 1975). Our method eliminates 
the first and major danger and indeed there nave been 
no operative deaths in the patients in whom the thread 
was successfully passed. Furthermore, at operation 
the whole procedure can be completed very rapidly 
and under safer aseptic conditions than -he usual 
method, and this is an important consideration in an 
elderly debilitated patient. 


* Royal Infirmary, Manchester. 


94° 


A. R. Anscombe ef al. 


References ONG G. B. (1975) Unresectable carcinoma of the 

DUVOISIN G. E., ELLIS F. H. and PAYNE w. S. (1967) The oesophagus. Ann. R. Coll. Surg. Engl. 56, 3-14. 
value of palliative prostheses in malignant lesions PRINGLE R, and WINSEY H. S. (1973) The palliation of 
of the oesophagus. Surg. Clin. North Am. 47, oesophageal carcinoma. Ann. R. Coll. Surg. 
827-831. Edinb. 18, 188-190. 

O'CONNOR T., WATSON R. and LEPLEY D. (1963) Oeso- PROCTOR D. s. C. (1968) Carcinoma of the oesophagus. 
phageal prosthesis for palliative intubation. Arch. A review of 523 cases. S. Afr. J. Surg. 6, 137--159. 


Surg. 87, 275-277, 


EDITORIAL NOTICE 

SI units 

The Editorial Board of the BRITISH JOURNAL oF SURGERY has decided to 
change to the use of SI units, with full implementation of this decision by 
January 1977. For the remainder of this year contributors may submit 
papers with units in the old style, but are encouraged to use SI units as 
the primary method of expression, followed by the old units in parentheses. 
From January 1977 onwards only SI units will be acceptable, and definitive 
instructions have been included in the Instructions to Authors. From late 
1976 a paper which is submitted without SI units is likely to be returned 
for revision in this form. 


Submission of manuscripts 

In the past the BRITISH JOURNAL oF SURGERY, like many other journals, 
has asked for the submission of the top copy of manuscripts, tables and 
illustrations. The provision of only one copy results in delays if the opinion 
of more than one referee is required, and in the event of rejection the 
authors inevitably receive back a copy which is slightly marred by 
handling. 

For these reasons the BRITISH JOURNAL OF SURGERY intends to introduce 
the following changes from 1 January 1977, and the Instructions toAuthors 
have been altered appropriately. 

1. Authors should submit two good quality plain paper photocopies of 
the script, and two copies of all illustrations and tables. Authors should 
retain the original of the paper. 

2. Authors will receive notice of acceptance/rejection, but in the interests 
of economy photocopies of the script, illustrations, etc. will not normally 
be returned. 
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Results of Heller's operation for achalasia of the 


oesophagus. The importance of hiatal repair 
J. BLACK, A. N. VORBACH AND J. LEIGH COLLIS* 


SUMMARY 

A survey of 108 patients with achalasia treated by 
cardiomyotomy is reported. All the operations were 
done by the abdominai approach and all the patients 
were followed up for a minimum of 4 years. Fifty-five 
patients had some form of hiatal reconstruction, 1] of 
these having a formal plastic repair as practised for 
oesophageal reflux problems. 

At 4 years after operation 71 patients (65-5 per cent) 
had entirely satisfactory results. Twenty-seven patients 
had recurrent dysphagia and 20 patients had symptoms 
of reflux oesophagitis. The group who had had a formal 
repair of the hiatus had no reflux symptoms after opera- 
tion and also had better swallowing than the other 
groups. 

These results suggest that much of the dysphagia 
following Heller's operation is due to occult. gastro- 
oesophageal reflux and can be avoided by a reflux- 
preventing procedure. 

Adequate hiatal repair after myotomy is strongly 
recommended, 


ACHALASIA of the oesophagus in Great Britain is 
usually treated surgically by cardiomyotomy—the 
Heller’s operation. The results are generally satis- 
factory but some patients have persistent or recurrent 
difficulty in swallowing or develop new symptoms of 
reflux oesophagitis. Despite these drawbacks, Heller’s 
operation is the safest and most effective procedure 
available (Barrett and Franklin, 1949). 

As many of the poor results are due to gastro- 
oesophageal reflux, hiatal reconstitution after 
myotomy has frequently been advocated (Douglas 
and Nicholson, 1959; Helsingen, 1966; Rees et al., 
1970; Nemir et al., 1971). 

Experience since 1948 with Heller's operation in a 
unit with an interest in oesophageal disease has been 
reviewed. At first no hiatal repair was done, but in 
recent years simple and then formal reconstitution 
were introduced. It is now possible to assess the effect 
of these additional procedures on the symptomatic 
results of cardiomyotomy. 


Patients and methods 
Between 1948 and April 1973, 143 patients with 
achalasia underwent Heller's operation. Only those 
followed locally for a minimum of 4 years were 
included in the survey, leaving a total of 108 patients. 
The diagnosis was made clinically and radio- 
logically. Oesophageal pressure studies have been 
done in recent years, but not as a diagnostic test. 
All the patients underwent oesophagoscopy. Those 
with a carcinoma at the time of presentation were not 


included. Cases of diffuse oesophageal spasm (corke 
screw oesophagus) treated by extended myotom- 
were similarly excluded. 

Of the 108 patients, 56 were male and 52 female 
The average age at operation was 47-5 years, the 
females (50-5 years) being older than the males (44^ 
years). Ages ranged from 15 to 83 years. 


Symptoms 

All the patients had had difficulty in swallowing fo: 
periods ranging from 3 months to 30 years, with ar 
average of 4-8 years. 

Regurgitation had occurred in 80 cases (74 per cent) 
The pattern was variable, there being a definite delay 
between taking and regurgitating food in about hat 
these patients. Fifteen patients (13-9 per cent) hac 
noticed nocturnal soiling of their pillows. 





Table I: ASSOCIATED CONDITIONS 


Thyroid disease 
Thyroidectomy 
Thyrotoxicosis 
Myxoedema 

Psychiatric disease 
Anxiety state 
Depression 

Diphtheria 

Gallstones 

Duodenal ulcer 

Rheumatoid arthritis 

Hiatus hernia Bee 


No: of cases: & 
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Retrosternal pain or discomfort was noticed By 
18 patients (16:8 per cent). 

Pulmonary symptoms were elicited in 50 cases. 
(46-3 per cent). Many of these were of mild productive: 
coughing which may not have been related to the: 
oesophageal condition. Eight patients (7-4 per cent) 
had had cheking attacks. All the 108 patients surveyed 
had had a chest X-ray and 13 of these (12 per cent) 
showed some unequivocal evidence of aspiraticn 
pneumonitis. Four of the latter group had not had 
referable symptoms. 


Associated diseases 

These are shown in Table I. Six patients (5-5 per cent) 
had had diphtheria and 8 (7-4 per cent) had had a 
thyroid condition in addition to achalasia. 


Other oesophageal abnormalities 

Hiatal hernia was found in 5 patients (4:6 per cent). 
Of these, 2 had para-oesophageal herniation withow! 
symptoms. Three had sliding type hernias, 2 of which 
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Table Il: PREVIOUS TREATMENT 


Instrumental Oesophageal dilatation No. of cases: 8 
Negus bag 7 
Self-bouginage 2 

17 

Surgical Cardiotomy 4 
Transgastric dilatation l 
Gastrostomy i 

6 

Table HI: ADDITIONAL PROCEDURES CARRIED 

QUT AT MYOTOMY 

Partial gastrectomy No. of cases: 2 

Cholecystectomy 2 

Appendicectomy 2 

Crastro-enterostomy 1 

Thyroidectomy i 


Fable IV: HIATAL RECONSTITUTION PERFORMED 
None No. of cases: 53 
Anterior crural suture 


Formal repair 11 


Total 108 


Table V: COMPLICATIONS 


Mucosal tear 
Wound dehiscence 


No. of cases: 18 

4 

Chest infection 4 
2 

] 

1 

l 


Peritonitis 

Pelvic abscess 

Liver abscess 

Deep vein thrombosis 


produced clear symptoms of gastro-oesophageal 
reflux. In addition, 2 patients had prominent reflux 
symptoms with free radiological reflux but no hiatal 
hernia. Both had had previous surgery: one a 
vagotomy and pyloroplasty and the other a Heller's 
operation. 

Diverticula were noted in 3 cases. Two were 
epiphrenic and one was a pharyngeal pouch. 


Previous treatment 

Twenty-three patients had had previous treatment 
elsewhere (Table ID. Four patients had had an 
unsuccessful Heller's operation. All 4 had severe 
persistent dysphagia and one had reflux symptoms 
as well. The barium studies in these cases showed 
persistent achalasia without any evidence of peptic 
stricture. 


Operation 
All 108 patients had a cardiomyotomy done by an 
abdominal approach. The technique was unchanged 
throughout the period of the survey. A single anterior 
myotomy incision was made, extending downwards 
into gastric muscle for at least 1 cm and upwards as 
far as convenient into the oesophageal muscle. This 
was a minimum of 5 cm and often appreciably more. 
In 99 cases the incision was abdominal, usually an 
upper left paramedian incision. In 9 cases a left 
oblique abdominothoracic incision was used, opening 
an intercostal space and dividing the diaphragm 
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peripherally. This approach was employed to improve 
exposure because of an additional operative problem 
such as hiatal hernia. In these cases the myotomy was 
carried out from below the diaphragm exactly as with 
an entirely abdominal incision. 

Other procedures were performed as considered 
necessary, and are shown in Table HI. 


Hiatal reconstitution (Table IV) 

In the early years of the period studied no hiatal 
repair was done after myotomy. Fifty-three patients 
were so treated. i 

As it became apparent that many patients were 
having post-myotomy reflux oesophagitis, simple 
anterior suture of the hiatal margins was introduced. 
This was at first done cautiously, sometimes with as 
few as two sutures because it was feared that hiatal 
narrowing might result in persisting dysphagia. Forty- 
four patients had some form of anterior suture of the 
crura. 

In more recent years it was realized that efficient 
hiatal repair did not increase the incidence of post- 
operative dysphagia. Hence, 11 patients had a formal 
plastic repair of the hiatus, as done for sliding hiatal 
hernia with reflux (Collis et al., 1954). This repair has 
three main points, namely posterior gastropexy, 
firm anterior crural suture and fixation of the gastric 
fundus to the diaphragm. It is more easily performed 
via an abdominothoracic incision, and in 6 of the 11 
cases this approach was used. The 11 cases in which a 
formal repair was done included 2 second myotomies, 
2 with para-oesophageal hiatal hernia and 3 patients 
with preoperative reflux symptoms. 


Complications (Table V) 

There were no operative deaths. On 18 occasions the 
mucosa was torn and sutured. There were no recog- 
nizable sequelae to mucosal injury, but the septic 
complications in 4 patients possibly indicate unrecog- 
nized perforation. 


Follow-up 

All 108 patients have been followed up after operation 
for a minimum of 4 years. Those considered satis- 
factory were usually discharged from further attend- 
ance at this point. 

Assessment was mainly clinical. Patients were 
asked about their swallowing and about symptoms of 
gastro-oesophageal reflux. Routine barium swallow 
examination was not done. 

From a study of the patients’ records an estimate 
was made of their symptomatic state at 4 years from 
Operation. 


Dysphagia 

If the patient was entirely satisfied with his swallowing, 
dysphagia was recorded as ‘nil’. In those who at any 
time in the 4 years had had difficulty in swallowing, 
dysphagia was graded as ‘mild’ or ‘significant’. 
‘Significant’ dysphagia was defined as severe or persis- 
tent enough to merit an oesophagoscopy. All other 
dysphagia was graded ‘mild’. 


Reflux symptoms 

These were graded ‘mild’, ‘moderate’ or ‘severe’ 
in accordance with the treatment given. ‘Mild’ 
reflux symptoms were those which required no 
specific measures. ‘Moderate’ symptoms were those 
for which a medical treatment régime was advised. 
‘Severe’ symptoms were those for which a further 
operation to prevent reflux was necessary. 


Results of surgery 

The symptomatic results were assessed at 4 years from 
operation for two reasons. First, many patients were 
discharged from follow-up at this point; hence the 
overall incidence of any symptoms developing after 
4 years was not known. Secondly, hiatal repair was 
introduced gradually. A longer average time had 
elapsed since operation in the myotomy alone group 
and hence they had had longer to develop symptoms 
of dysphagia and reflux. Comparison 4 years after 
myotomy would eliminate this bias. 

Overall, 27 patients (25 per cent) developed 
dysphagia within 4 years of myotomy. Of these, 11 
(10-2 per cent) underwent oesophagoscopy. In 5 cases 
a peptic stricture with reflux oesophagitis was found, 
and 3 of these had another operation to control reflux. 
All 5 also had prominent symptoms of oesophageal 
reflux. 

Twenty patients (18:5 per cent) had symptoms of 
reflux oesophagitis developing within 4 years. Four 
of the 20 required an operation to control their 
reflux, 3 of them having a peptic stricture. Ten of the 
20 patients with reflux symptoms also had some 
degree of dysphagia. Hence, 37 patients out of the 108 
had postoperative dysphagia or reflux symptoms. 
Only 71 (65:5 per cent) had entirely satisfactory results 
at 4 years. 

The results after each type of hiatal repair are 
shown in Table VI. Patients who did not have hiatal 
reconstitution had a considerable incidence of post- 
operative dysphagia and reflux symptoms. In those 
who had a simple anterior repair of the hiatus after 
myotomy, the total incidence of postoperative 
symptoms was actually increased, but the more 
severe symptoms requiring endoscopy or surgery 
were less frequent. The 11 patients who had a formal 
hiatal repair were completely relieved of their 
dysphagia, and none of them had developed reflux 
symptoms 4 years after myotomy. 

The incidence of dysphagia within 4 years of 
operation was correlated with the length of time that 
the patients had had dysphagia before surgery (Table 
VII). The average length of history was also recorded 
in each hiatal repair group (Table VIII). The patients 
who developed postoperative dysphagia had, on 
average, à longer preoperative history than those who 
did not. However, the length of preoperative history 
was similar in the three hiatal repair groups. 

Some of the patients in the survey were known to 
have developed symptoms at more than 4 years after 
myotomy. It was not possible to estimate the incidence 
of symptoms after this time as many of the patients 
had been discharged from follow-up. Three patients 
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Table VI: EFFECT OF HIATAL REPAIR ON RESULT*- 
AT 4 YEARS 





Type of repair 


teet 


Anterior 
Nil suture Formal 
Result {n = 53) {n= 44) fac: E) 
Dysphagia | 
Mild 5 11 É 
: Significant 8 3 C 
Total 13 14 C 
Reflux 
Mild 5 5 E 
Moderaie 1 3 ğ 
Severe 3 i 0 
Total 9 ri 9 | 
Symptom-free 36 (67-994) 24 (54-534) 11 (100773 
Further procedure 9 (17 3 (6:87) OG 


(endoscopy or operation) 


Table VII: EFFECT OF LENGTH OF 
HISTORY ON RESULTS AT 4 YEARS 
| Duration of preoperatwe 
Postoperative swallowing dysphagia (yr) 
No dificulty 4-4 
Some dysphagia 7-4 


Table VII: LENGTH OF HISTORY IN EACH HIAT AL 
REPAIR GROUP 


Hiatal repair Duration of preoperative dysphagia (et) 
5:3 


None (n = 53) 
Anterior (r = 54) 4-3 
Formal {a = 11) 47 


d 


48 


Meet. 





in the greup with no hiatal reconstitution developed: 
dysphagia at 10, 13 and 13 years respectively after 
myotomy. One of these had a carcinoma and one x 
peptic stricture. Two patients who had had zm 
anterior repair and one who had had a formal repair 
developed mild dysphagia at 7, 6 and 8 years respez- 
tively. Two further patients developed late redux 
symptoms: one who had had an anterior repair after 
8 years and one who had had myotomy alone st $ 
years. In all, 8 patients are known to have developed. 
symptoms after more than 4 years from operatio, 
whereas 27 did so within 4 years. It seems that the: 
large majority of patients who have postoperaime 
symptoms develop them in the first few vears. 

Only one patient is known to have had a myotomy 
repeated. This case developed dysphagia very socn 
after his first operation, but did not have a secor) 
operation (done elsewhere) until 10 years later. 





























Discussion 

The 108 patients in this survey had similar clinici 
features at presentation to those in other published 
series (Andersen et al., 1953; Olsen et al., 1953). These 
was, however, a relatively high incideace of pre. 
operative hiatal hernia. Several authors have COT 
mented on the rarity of hiatal hernia associated with 
achalasia (Barrett, 1964; Binder et al., 1965), and m 
most series the incidence is under 2 per cent (Olsen et 
al, 1953; Ellis et al, 1967). In this series 5 hiatzi 
hernias were found, an incidence of 4-6 per cent. 
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All the myotomies in this series were done abdo- 
minally. Some patients had an abdominothoracic 
incision to allow better access for hiatal repair, but 
in these cases the operation was carried out entirely 
from below the diaphragm, exactly as in those with 
an abdominal incision. 

The postoperative state of the patients was assessed 
by their symptoms. Achalasia is an incurable con- 
dition and the purpose of surgery is to relieve symp- 
toms (Le Roux and Wright, 1961; Barrett, 1964). 
Sufferers from the condition may never have swallowed 
normally and their personal satisfaction with their 
condition after operation must be the only criterion 
of success. There is also poor correlation between 
postoperative symptoms of reflux oesophagitis and 
radiologically demonstrable gastro-oesophageal reflux 
(Rees et al., 1970). 

Grading of subjective symptoms may be difficult in 
a retrospective survey. The severity of postoperative 
symptoms was thus classified in terms of the treatment 
or investigation carried out for those symptoms, to 
obtain some degree of objectivity. Any patient with 
severe or persistent dysphagia was submitted to 
oesophagoscopy because of the possibility of 
carcinoma. Dysphagia not considered to indicate 
oesophagoscopy was graded as ‘mild’. Similarly, 
reflux symptoms were graded by the measures 
necessary to control them. 

The results were assessed at 4 years after operation, 
the maximum time at which the condition of all the 
patients was known. Most patients who develop 
postoperative swallowing difficulty do so soon after 
operation (Rees et al, 1970). The true incidence of 
symptoms appearing more than 4 years after myotomy 
is not established, but it seems likely to be low 
compared with the incidence of symptoms occurring 
in the first few postoperative years. 

At 4 years from operation 71 patients out of 108 
(65:5 per cent) were entirely satisfied. Twenty-seven 
patients (25 per cent) had recurrent dysphagia and 
20 (18:5 per cent) had symptoms of reflux oesophagitis. 
Ten patients had both dysphagia and reflux symptoms 
and 5 of these had a definite peptic stricture. Thus, in 
a number of cases, postoperative dysphagia was 
clearly related to reflux oesophagitis. 

Poor results after Heller's operation have been cor- 
related with a long history before operation (Wingfield 
and Karwowski, 1972). Certainly in this study the 
patients who developed postoperative dysphagia had 
had symptoms for longer before operation than those 
who did not. There was, however, a similar average 
length of history in the three operation groups. 

The results of myotomy were modified by the 
addition of a hiatal repair. Simple anterior suture 
resulted in a slightly increased overall incidence of 
dysphagia and reflux oesophagitis. However, there 
was a reduced incidence of disabling postoperative 
symptoms requiring further endoscopy or surgery. 
The group who had a formal plastic repair of the 
hiatus did remarkably better than the other two 
groups. At 4 years from operation the results were all 
entirely satisfactory. This group of 11 patients 
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included 3 of the 4 patients with prominent pre- 
operative reflux symptoms, a group known to do 
badly after myotomy alone (Rees et al., 1970). Six of 
the 11 patients had an abdominothoracic incision to 


' facilitate the hiatal repair, but, as discussed above, the 


technique of myotomy was the same as in the patients 
with an abdominal incision. 

The purpose of hiatal repair is to prevent gastro- 
oesophageal reflux, and in this series this was achieved, 
providing the repair was done formally, using the 
same technique as for a sliding hiatal hernia with 
reflux. This involves firm suture of the hiatus around 
the oesophagus, a procedure which seems contrary to 
the aim of Heller's operation. Such a paradoxical 
approach might be thought to lead to postoperative 
dysphagia. This does not appear to be so. In fact, 
reconstruction of a competent oesophagogastric 
junction after myotomy in this survey reduced the 
incidence of dysphagia considerably. 

Oesophageal reflux is common after myotomy 
alone, and incidences of up to 50 per cent have been 
recorded (Douglas and Nicholson, 1959). It is known 
to produce peptic stricturing and hence dysphagia. 

Adequate control of reflux in the 11 patients treated 
by formal hiatal repair in the present series resulted in 
good swallowing in every case 4 years after myotomy. 
It is therefore postulated that a number of the patients 
developing dysphagia after Heller's operation do so 
because of occult reflux and not because of inadequate 
myotomy. Such patients do not have symptoms of 
gastro-oesophageal reflux; their oesophagitis is re- 
flected in poor swallowing. 

It is predicted that routine formal hiatal reconstitu- 
tion will lead to a lesser incidence of recurrent 
dysphagia after cardiomyotomy. 

Hiatal repair has frequently been advocated to 
prevent postoperative reflux symptoms. Usually an 
anatomical reconstitution has been performed. The 
repair used here (Collis et al., 1954) is of this type. 
More recently, the use of reflux-preventing procedures 
which do not attempt to restore the normal anatomy 
have been described (Jekler and Lhotka, 1967; 
Menguy, 1971; Peyton et al., 1974), but the long term 
results are not yet available. Achalasia is an un- 
common condition and it is unlikely that the effects 
of an additional procedure to prevent reflux could ever 
be tested by a controlled trial. 

In conclusion, a reflux-preventing procedure is 
strongly recommended after cardiomyotomy for 
achalasia of the oesophagus. It is considered likely 
that as well as preventing symptoms of reflux 
oesophagitis it will result in a lower incidence of post- 
operative dysphagia. 
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Perforated jejunal ulcer and heterotopic 


gastric mucosa 


WILLIAM H. ISBISTER AND DAVID WEEDON* 


SUMMARY 

A case of perforated jejunal ulcer in a 16-year-old 
woman is detailed. The ulcer was associated with nearby 
polypoid heterotopic gastric mucosa. This is the first 
report of such an association. 


THE occurrence of heterotopic gastric mucosa in the 
small intestine, other than in Meckel’s diverticulum, 
is quite rare. Previously reported cases have been 
associated with intestinal obstruction, haemorrhage 
or a filling defect on radiological examination, or have 
been found incidentally at surgery or autopsy (Lee 
et al., 1970). This case report documents another 
complication of heterotopic gastric mucosa: peptic 
ulceration of the jejunum with free perforation. 





Fig. 1. Perforated ulcer with surrounding polypoid 
heterotopic gastric mucosa. 
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Fig. 2. Polypoid heterotopic gastric mucosa. The adjacent 
mucosa has a flattened intestinal pattern. HE. ( x 6.) 
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Case report 

A 16-year-old woman was admitted to hospital with a 1-week 
history of left iliac fossa pain and vomiting. The day before 
admission she developed left shoulder pain. Initially the 
abdominal pain was continuous, but on the day of presentation 
it became stabbing and quite severe. It was aggravated by 
movement. On examination the patient looked ill but was 
afebrile. Her abdomen was obese and rigid, with maximum 
tenderness in the left iliac fossa. Bowel sounds were absent. 
Rectal examination resulted in pain on movement of the cervix. 
A provisional diagnosis of torsion of a left-sided ovarian cyst 
was made. 

At laparotomy a small amount of free green peritoneal fluid 
was found together with an 0:5-cm perforation on the anti- 
mesenteric border of the jejunum, approximately 25 cm from 
the duodenojejunal flexure. The jejunum felt abnormally thick 
for about 10 cm proximal to the perforation, and on opening 
the bowel at this level it was found that the mucosa was con- 
siderably thickened and rugose. The thickened segment of 





Fig. 3. Polypoid heterotopic gastric mucosa. The mucosa is 
gastric in type with many parietal and chief cells. HE. 
( x 307.) 


jejunum, together with the perforated area, was resected and 
continuity was restored by end-to-end anastomosis. The patient 
had an uneventful postoperative course. A fractional test meal 
before her discharge from hospital showed normal acid con- 
centration and specimen volume. 

The resected specimen consisted of approximately 20 cm of 
jejunum. On the antimesenteric border there was an ulcer 
crater 2:5 cm in diameter with a small area of perforation in 
its base. At the level of the ulcer and extending proximally 
for 10cm the mucosa was thickened and rugose (Fig. 1). 
Microscopic examination confirmed that the polypoid hyper- 
plasia of the mucosa was of gastric type. In some areas the 
glands resembled those found in the pylorus (Fig. 2), but 
elsewhere parietal and chief cells were present (Fig. 3) beneath 
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the surface mucous cells and extended to the underlying 
lamina propria. On the sections prepared it was estimated that 
three-quarters of the polypoid mucosa was of the pyloric type 
while the rest resembled that seen in the normal gastric fundus. 
Sections through the ulcer showed a subacute ulcer with 
perforation. The mucosa distal to the ulcer was of jejunal 
pattern with some shortening of the villi in the immediate 
vicinity of the ulcer. 


Discussion 

Jejunal ulceration has been recorded as a complication 
of the ingestion of potassium chloride tablets (Baker 
et al., 1964), as a sequel to gastric surgical procedures 
involving a gastrojejunal anastomosis and, at times, 
in the Zollinger-Ellison syndrome (Zollinger and 
Ellison, 1955). Perforation of these ulcers may occur. 
Intestinal ulceration occurring in association with 
coeliac disease has been reported, and despite a 
gluten-free diet, perforation has developed and 
frequently led to death (Bayless et al., 1967). Peptic 
ulceration, at times with perforation, is a recognized 
complication of ectopic gastric mucosa in a Meckel's 
diverticulum (Robbins, 1974). 

Congenital heterotopic gastric mucosa is rare in the 
jejunum or ileum (Taylor, 1927), in contrast to 
acquired heterotopic gastric mucosa or gastric 
metaplasia which may be found at those sites in 
patients with inflammatory bowel disease. It is likely 
that the mucosal changes seen in relation to coeliac 
disease are of the latter type, and therefore do not 
result in peptic ulceration. 

In 1970 Lee et al. reviewed 14 cases of tumorous 
heterotopic gastric mucosa of the small intestine in the 
literature and added 2 cases of their own. Since that 
time only a few more patients have been described 
(Cynn and Rickert, 1973; Johansen and Hansen, 
1973; Katsube et al, 1974; Nawaz et al, 1974). 
Intestinal obstruction, often with intussusception, has 
been the most common method of presentation. Peptic 
ulceration leading to intestinal bleeding has only been 
reported on 2 occasions (Taylor, 1927; Nawaz et al., 
1974), and it has not been possible to find any reference 
to peptic ulceration which has progressed to free 
perforation. It seems likely that much of the gastric 
mucosa in previously reported cases was of pyloric 
type and the relatively small numbers of chief and 
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parietal cells were insufficient to cause peptic ulero 
tion in the adjacent bowel. In the patient report: 
this paper, however, the relatively large mass © 
heterotcpic gastric epithelium, with both parietal zn 
chief cells, did result in sufficient acid and pests 
activity to produce a free perforation. 
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Emergency abdominal surgery in the aged 


RICHARD BLAKE AND JOHN LYNN* 


SUMMARY 

The results of 375 emergency abdominal operations in 
elderly patients over the age of 75 years are presented 
and discussed in detail. There has been a fourfold 
increase in the population over the age of 75 years in 
England and Wales during the 60-year period from 
1911 to 1971, The overall mortality of these patients of 
31:7 per cent is unrelated to the age of the patient, but 
appears to be directly related to the severity of the surgi- 
cal condition and to cardiorespiratory complications. Our 
approach to these problems is presented and discussed. 


THE widespread application of preventive medicine 
and improved medical resources in the twentieth 
century has resulted in an increase in the number of 
elderly people in our community. In certain areas 
this is accentuated by an influx of retired people. 
Bournemouth is such a ‘retirement’ area as demon- 
strated by the 1971 census which showed a total 
population of 183 332 with 19 339 people over the 
age of 75 years (Office of Population Censuses and 
Surveys, 1973). This represents 10-5 per cent of the 
local population. In comparison with the national 
figures this is twice the average (Office of Population 
Censuses and Surveys, 1975). Because of the large 
numbers of elderly people in our local community we 
decided to study the results of emergency abdominal 
surgery in patients over the age of 75 years. 


Patients 

We have defined a case as an emergency if it was 
deemed deleterious to the patient to delay surgery until 
the next routine operating list. The age limit of 75 
years was taken arbitrarily, as we considered anyone 
over the age of 75 years represented a geriatric patient. 
The cases were collected from the theatre operation 
registers and included both public and private patients 
who were admitted to the Royal Victoria Hospital, 
Bournemouth. During the 6}-year period from 
January 1969 to March 1975,392 emergency abdominal 
operations were performed on patients over the age of 
75 years. Of these, the case records were obtained for 
375 operations, representing a retrieval rate of 95-7 
per cent. Using a prepared pro forma, a retrospective 
examination of the notes was undertaken with regard 
to the patients’ age, sex, general clinical condition, 
details of operation, complications and mortality. A 
period of 30 days following operation was taken as an 
arbitrary figure in which morbidity and mortality 
resulting from surgery were considered likely to occur. 


Results 


A total of 375 patients satisfied the criteria for the 
study. The age range was 75-97 years, with a mean 
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age of 81-8 years. Table I shows the frequency 
distribution of the patients in relation to age, with the 
mortality rates for the different age groups. Of the 
patients studied, 228 patients were female and 147 
patients were male. Table I shows the analysis of the 
cases according to diagnosis, with the respective 
mortality rates. 


Strangulated hernia 

There were 115 cases of strangulated hernia (30-7 per 
cent of all cases), of which 70 were femoral (57 females) 
35 inguinal (34 males), 5 incisional, 4 para-umbilical 
and one obturator hernia. The mortality for strangu- 
lated femoral hernia was 17:1 per cent, but was 
slightly higher in those who underwent bowel resec- 
tion, i.e. 4 deaths in 16 cases. In the 35 patients with 
strangulated inguinal hernia 5 deaths occurred (14-3 
per cent). Twenty out of the 34 male patients in this 
group had pre-existing cardiac or pulmonary disease 
or both, and of the 5 patients who died, all had 
previous cardiac or pulmonary disease. 


Intestinal obstruction 

The next most common emergency was intestinal 
obstruction, with 103 cases (27:5 per cent of the total 
series). Of these, there were 60 cases with large bowel 
obstruction and 43 with small bowel obstruction. The 
cases of obstruction due to external hernia have been 
included in the group of strangulated hernias. Table 
H1 shows that most of the small bowel obstructions 
were due to adhesions, whilst the majority of large 
bowel obstructions were due to carcinoma (Table IV). 


Acute appendicitis 

Thirty-four patients had acute appendicitis of whom 
4 died. Twenty patients underwent laparotomy and 
appendicectomy and the 4 deaths occurred in this 
group. Of the remainder, 11 patients had appendicec- 
tomy via a grid-iron incision and 3 patients had 
drainage of an appendix abscess via a grid-iron 
incision. 


Haemorrhage from the gastro-intestinal tract 

Table V shows the cause of bleeding in the 27 patients 
who underwent operation for haematemesis and 
melaena. Twelve deaths occurred, a mortality of 
44-4 per cent. Eleven cases were due to bleeding 
duodenal ulcer and 13 to bleeding gastric ulcer. In 2 
cases no cause for the haematemesis was found, and a 
‘blind’ Billroth I gastrectomy was undertaken. There 





* The Royal Victoria Hospital, Bournemouth. — 
Present addresses: R. Blake, Dudley Road Hospital, 
Birmingham; J. Lynn, Westminster Hospital, London. 


Table 1: FREQUENCY DISTRIBUTION IN RELATION 
TO AGE 


Age No. of No. of 
(at last birthday) cases deaths Mortality (7) 

75 25 5 20-0 
75 44 18 40-9 
77 28 9 32-1 
78 36 8 22:2 
79 23 9 39:1 
80 28 9 32:1 
81 23 6 26:1 
82 29 8 27.6 
83 22 9 40-9 
84 28 10 35-7 
85 16 S 31:3 
86 17 6 35.3 
87 16 4 25-0 
88 12 4 33-3 
89 12 4 33-3 
GO 3 i 33-3 
91 2 l 50-0 
92 4 I 25-0 
93 3 i 33-3 
94 2 l 50-0 
95 Í 0 
96 0 
97 i 0 

Total 375 119 


Table H: DISTRIBUTION OF CASES ACCORDING TO 
DIAGNOSIS 


No. of No. of 
Diagnosis cases deaths Mortality (7) 
Stranguiated hernia 115 19 16.5 
Femoral 70 12 17.1 
Inguinal 35 5 143 
Others 10 2 20-0 
Intestinal obstruction 103 39 37.9 
Small bowel 43 15 34-9 
Large bowel 60 24 40-0 
Acute appendicitis 34 4 11-8 
Bleeding gastro-intestinal — 27 12 44-4 
tract 
Perforation of stomach 22 9 40-9 
or duodenum 
Large bowel perforation 22 14 63-6 
Bilary tract disease 21 4 19-0 
Ruptured aortic aneurysm 9 7 77°8 
Mesenteric ischaemia of 9 6 66:7 
small bowel 
Miscellaneous 13 5 38-5 
Total 375 119 31-7 


was one case of massive melaena due to diverticular 
disease of the colon, and a left hemicolectomy was 
performed. Gastrectomy, either Polya or Billroth I, 
was carried out in 15 cases, with 8 deaths (53-3 per 
cent). Vagotomy, drainage and under-running pro- 
cedures were performed in 11 cases, with 3 deaths 
(27-3 per cent). 


Perforations of the stomach and duodenum 

Twenty-two patients had perforation of the stomach 
or duodenum of which 13 were due to duodenal ulcer, 
4 were due to gastric ulcer and there were 5 perforated 
gastric carcinomas. Eleven of the 13 perforated 
duodenal ulcers were treated by simple oversewing of 
the perforation with an omental patch, and 3 of these 
patients died. The remaining 2 had à vagotomy and 
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Table IH: CAUSES OF SMALL BOWEL 


OBSTRUCTION 
Cause No. of cases 
Benign adhesions 30 
Carcinoma of caecum 3 
Gallstone ileus 3 
Volvulus 3 
Carcinomatosis 2 
Ischaemic stricture 1 
Intussusception 1 
Total 43 





Table IV: CAUSES OF LARGE BOWEL 
OBSTRUCTION 





No. of Operation 
Cause cases performed 

Carcinoma of right colon 7 Resection 4 2 
(including transverse Colostomy 3 2 
colon)* 

Carcinoma of left colon 35 Resection 15 3 
(splenic flexure to Colostomy 20 3 
rectum) only 

Sigmoid volvulus 6 Reduction 3 3 

and 
fixation 
Resection 3 1 

Carcinomatosis 4 E 

Caecal volvulus 2 i 

Miscellaneous 6 z 

Total 60 





* Cases of carcinoma of the caecum have been included m 
Tabie Ill. 





Table V: CAUSES OF HAEMATEMESIS AND 
MELAENA 
No. of 
Cause Cases Operation 
Duodenal ulcer 11 Gastrectomy 3 


[ 
Vagotomy, drainage 8 2 
and under-runring 








Gastric ulcer 13 Gastrectomy 10 3$ 
Vagotomy, drainege 3 | 
and under-runring 
None found 2 Gastrectomy 2 2 
Diverticular 1 Left hemicolectomy 1 1 
disease of 
colon 
Total 27 Gastrectomy 15 





Vagotomy, drainage 11 
and under-runging 
Overall mortality 


"dr 





pyloroplasty. In the 4 patients with perforated gastri 
ulcer one had a Billroth I gastrectomy and the ree: 
ing 3, all of whom died, had an oversewing < ii 
perforation. Three of the 5 patients with per'o rated 
gastric carcinoma died. 





Perforation of the large bowel 
Twenty-two patients had perforation. of the jar = 
bowel, of which 17 were due to diverticulitis, 2: 
due to a stercoral ulcer and in 3 cases the cause 3 








drainage and a proximal delunctonie aa wy 
cases), 2 cases had a large bowel resection and 2 cases 
were managed with drainage only, without colc 
There was a very high mortality (6 deaths in 7 pat ents) 
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Table VI: MISCELLANEOUS LAPAROTOMIES FOR 
ABDOMINAL PAIN 


No. of Procedure No. of 
Final diagnosis cases performed deaths 
Perforated ileum due 1 Perforation over- i 
to malignant sewn and biopsy 
lymphoma 
Perforated Meckel's i Diverticulectonty 0 
diverticulum and 
appendicectomy 
Pseudo-obstruction of 1 Transverse 1 
large bowel colostomy 
Acute pancreatitis I No procedure l 
Diverticular disease 1 Appendicectomy 0 
of colon 
Urinary tract 2 Appendicectomy 1 0 
infection No procedure i 
Ovarian cyst ] Ovarian cystectomy 0 
Fibroids of uterus l Hysterectomy and 0 
oophorectomy 
Myocardial infarction 1 No procedure 
No diagnosis made 3 No procedure 2 i 
Appendicectomy 1 
Total 13 5 


Table VII: CAUSES OF DEATH IN 119 CASES 
WITHIN 30 DAYS OF SURGERY 


No. of Mortality 
deaths (%) 
Related to surgical condition 
Peritoneal sepsis and septicaemia 25 21-0 
Haemorrhage and shock i4 11-8 
Carcinomatosis 8 6-7 
Other causes 4 3-4 
Non-related conditions 
Bronchopneumonia and chest 20 16:8 
infection 
Heart failure 13 10-9 
Pulmonary embolus 8 6-7 
Myocardial infarction 10 8-4 
Cerebrovascular accident 2 1-7 
Other 3 2:5 
Cause undefined 12 10-1 
Total 119 





Table VHI: COMPLICATIONS WITHIN 30 DAYS OF 
SURGERY IN 375 PATIENTS 





No C 
Related to surgical condition 
Wound infection and sepsis 30 8:0 
Fistula 15 4-0 
Complete wound dehiscence 11 29 
Superficial wound dehiscence 7 1-9 
Haemorrhage 8 2-1 
Obstruction 4 11 
Heus 9 24 
Non-related conditions 
Bronchopneumonia and chest 49 13-4 

infection 

Heart failure 28 7.5 
Urinary infection 21 5:6 
irinary retention i7 43 
Myocardial infarction 10 2-7 
Pulmonary embolus 8 2 
Deep vein thrombosis 5 r3 
Others 4 1+] 
Cerebrovascular accident 2 0-5 
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in cases of frank faecal peritonitis, whereas there were 
8 deaths in 15 patients who had a purulent peritonitis. 


Biliary tract disease 

There were 21 patients with acute gallbladder disease, 
representing 5-6 per cent of the total series. Included in 
this group were cases with biliary peritonitis due to a 
ruptured gallbladder and also patients with acute 
cholecystitis in whom perforation was considered 
imminent. The latter patients were operated on as 
emergencies after an initial period of conservative 
management. There were 9 patients with perforated 
gallbladder and biliary peritonitis, 5 patients with 
acute cholecystitis, 6 patients with empyema of the 
gallbladder and one patient with a volvulus of the 
gallbladder. Cholecystectomy was carried out in all 
except 2 cases of empyema where a cholecystostomy 
was performed. In addition 5 patients had an explora- 
tion of the common bile duct. Four patients died, a 
mortality of 19-0 per cent. 


Other cases 

There were 9 patients with a ruptured aortic aneurysm 
of whom only 2 survived operation. Nine patients had 
mesenteric emboli or thromboses with small bowel 
infarction, and 3 patients survived. Of these 3 
survivors, all underwent small bowel resection: 2 for 
mesenteric venous thrombosis and one for mesenteric 
arterial embolus. A further 13 miscellaneous cases 
with the diagnoses are listed in Table VI. These cases 
include several where no significant pathology was 
found at laparotomy, although their abdominal signs 
were such as to warrant surgery. Two cases had a 
subsequent diagnosis of urinary tract infection made 
and one case had a myocardial infarction, the diag- 
nosis being established following laparotomy. In 3 of 
these cases no diagnosis was established. 


Mortality and morbidity 

Tables VII and VIII show the causes of death and 
principal complications. The total number of deaths 
was 119, representing an overall mortality of 31-7 per 
cent. Fifty-one deaths (42-9 per cent) were due to 
cardiac and pulmonary complications following 
surgery, whilst a further 51 deaths (42-9 per cent) were 
directly related to the presenting surgical condition. 
The correlation coefficient, r, of mortality rates in 
relation to age (estimated from figures in Table I) 
is 4- 0-120, demonstrating that there is no correlation 
between age and mortality in this group of patients. 


Discussion 

Increased expectation of life over the age of 75 years is 
reflected in a higher proportion of elderly people 
developing acute surgical conditions. There are more 
than 2} million people in the United Kingdom (Office 
of Population Censuses and Surveys, 1975) over the 
age of 75 years, and nearly 1 million of these are over 
the age of 85 years. Compared with the National 
census of 1911 this represents nearly a fourfold 
increase in people over 75 years and more than a six- 
fold increase in people over 85 years. However, the 
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total population from 1911 to 1971 only increased by 
one-third. 

We have arbitrarily defined 75 years of age as the 
criterion for a geriatric’ patient. Hanlon (1960) 
predicted 16 years ago that 75 or even 80 years of age 
would be considered as the onset of ‘geriatric youth’. 
The geriatric patient has a high incidence of coronary 
and peripheral vascular disease and often occult 
pulmonary disease as well, and complications result- 
ing from these conditions account for a high mortality 
in the patients who undergo emergency surgery. Fifty- 
one patients (42-9 per cent) in this series died from 
bronchopneumonia, congestive cardiac failure, myo- 
cardial infarction. and pulmonary embolus (Table 
VII). Cole (1953) considered that peripheral vascular 
disease and cardiorespiratory disorders comprised a 
major factor in the mortality of geriatric patients. In 
a further 51 of our patients death was due to the 
nature and severity of the presenting surgical condition. 
Patients with gastro-intestinal perforation, haemor- 
rhage from the gastro-intestinal tract or ruptured 
aortic aneurysm had a high mortality, and these 
conditions represent major problems in patients of 
this age group. Stahlgren (1961) showed that the 
mortality for all age groups is between two and three 
times greater for emergency surgery as compared with 
non-urgent surgery. Bonus and Dorsey (1965) 
reviewed their experience with 370 patients over the 
age of 75 years who had undergone surgery, and 
although there were only 41 emergency cases, 24 per 
cent of these patients died compared with 5-8 per cent 
of the non-urgent cases. This represents more than a 
fourfold increase in mortality for emergency surgery 
compared with elective surgery. Therefore it would 
seem reasonable to advise elective surgery in elderly 
patients in conditions such as inguinal or femoral 
hernia, as the mortality is greatly increased if 
emergency surgery is undertaken. Age by itself is not 
a contraindication to surgery, and in our series of 375 
patients who underwent emergency surgery there is 
no correlation between mortality and age. 

In the present series the most common abdominal 
surgical emergency in elderly patients was a strangu- 
lated hernia, representing 30-7 per cent of all the cases. 
This was followed by intestinal obstruction (27:5 per 
cent of the cases). This contrasts quite clearly with the 
situation in young people among whom acute 
appendicitis is far more common. Acute appendicitis 
only accounted for 9-1 per cent of the cases in our 
elderly patients. Similarly, Ponka et al. (1963), in a 
series of 200 patients over the age of 60 years, recorded 
only 16 patients (8-0 per cent) with acute appendicitis. 

In our cases of large bowel obstruction there was no 
significant difference in mortality between the cases 
treated by large bowel resection and those who had a 
colostomy only. This may be due to selection of cases, 
resection being undertaken in patients who were 
considered suitable. We would advocate the use of 
Hartmann's procedure for neoplasms of the descending 
and sigmoid colon. This procedure results in a one- 
stage or at the most a two-stage operation, and the 
advantage is that there is no problem with leakage 
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from an anastomosis and definitive surgery is urea 
taken at one operation. There is also no necessity? 
advising a second operation if the patient is 3 
deemed fit. This clearly has advantages over a three 
stage procedure. 

There were 34 cases of acute appendicitis in i 
series with only 4 deaths, representing an 11:8 per eer 
mortality. This compares favourably with the seres 
reported by Browne (1962) of 22 cases in the your: 
age group of 60 years and over, with a mortality 
13-6 per cent. In the larger series cf Wolff æ 
Hindman (1952) there was a 4:5 per cent morta’ 
but these patients were again in the younger age gr 
of 60 years and over. In 22 patients over 70 years w: 
acute appendicitis Herron et al. (1960) reporte 
mortality of 13-6 per cent. It must be emphasized 
acute appendicitis in the elderly is a relatie 
uncommon condition. It is interesting that there ve 
no deaths in the patients who were explored viz a 
grid-iron incision, the 4 deaths occurring in those who 
underwent a laparotomy. The significance of th 
difficult to assess, as the type of incision may we. 
reflect the severity of the disease. 

Emergency surgery was performed in cases of acte 
cholecystitis and empyema of the gallbladder aft an: 
initial period of conservative treatment. Van 
Linden and Sunzel (1970) have shown quite cle 
that emergency biliary surgery is net in genera. 
associated with a high mortality. The mortality i? : 
present series was 19-0 per cent in 21 patients wa 
acute biliary tract disease. Herron et al. (: 
reported a mortality of 22-9 per cent in 61 paru 
over the age of 70 years with acute biliary tract disease 
who underwent emergency surgery compared wit 
one of 7.8 per cent in 103 patients who undernes: 
elective cholecystectomy. In a study of mortality rz 
in biliary tract surgery Glenn and Hays (18 
reported a mortality of 10-9 per cent in emerge 
biliary tract surgery as opposed to 4-4 per cere 
elective surgery in patients over the age of 65 years. 

There is no doubt that in perforated gastric uawr 
the best treatment, if the patient's condition permis, 
is a Billroth I gastrectomy. The alternative of ove 
sewing the ulcer and a four-quadrant biops» :5 
unsatisfactory and the 3 patients in our series in w 
this was done all died, whilst a fourth patient whe: ass 
a Billroth I gastrectomy survived. The situation w 
perforated duodenal ulcer is more complex. In the 
majority of cases simple oversewing of the perforas cn 
is suitable. However, in those with a long histers « 
duodenal ulceration and evidence of pyloric ste 
vagotomy and excision of the ulcer mass anterior!» Ey 
including it in a pyloroplasty would seem to be : 
treatment of choice. The mortality for perfore 
duodenal ulcer was 23-1 per cent in 13 cases. Heron 
et al. (1960) quoted an overall mortality of 62 pe- we: 
for primary closure of perforated ulcer in patients c 
70 years, and Tanner (1943) gave an identical 9gs 
for simple closure of perforated ulcer in ex 
patients. 

In cases of bleeding gastric ulcer gastrectomy ist. 
treatment of choice. The only exception to this wean: 
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be on rare occasions where there is a very high ulcer 
on the lesser curve, when vagotomy and pyloroplasty 
with biopsy and oversewing of the ulcer would be 
more suitable. However, Duthie and Smith (1968) 
found that approximately 10 per cent of patients with 
gastric ulcer who underwent surgery had a malignant 
ulcer, which emphasizes the importance of considering 
gastric resection. The mortality in our series for 
bleeding gastric ulcer (46-2 per cent) is comparable to 
the findings of others. Herron et al. (1960) cited a 
mortality of 45 per cent for emergency gastrectomy in 
patients over the age of 70 years. However, Cocks 
et al. (1972) reported a 26 per cent mortality in 213 
patients over 60 years who underwent emergency 
gastrectomy for bleeding gastric or duodenal ulcer. 
The situation with bleeding duodenal ulceration is 
more difficult and opinion is still divided as to 
whether it should be treated by vagotomy and pyloro- 
plasty with under-running of the ulcer or by partial 
gastrectomy. It would appear that in this age group 
vagotomy, pyloroplasty and under-running of the ulcer 
is preferable to emergency gastrectomy, which generally 
carries a higher mortality. Foster et al. (1965) reported 
a 46 per cent mortality for emergency gastrectomy in 
patients over 70 years of age, whereas the mortality 


. for vagotomy, pyloroplasty and under-running of the 


ulcer was only 14 per cent. Likewise, Schiller (1970) 
recorded 25 deaths in 69 patients over the age of 60 
years (36:2 per cent mortality) undergoing emergency 
Polya gastrectomy, compared with 5 deaths in 42 
patients (11:9 per cent mortality) having emergency 
vagotomy and drainage. The small number of cases 
with bleeding duodenal or gastric ulcer in the present 
series (Table V) support these figures. Thus it appears 
that emergency gastrectomy for bleeding duodenal 
ulcer is to be avoided in elderly patients, and that 
vagotomy, pyloroplasty and under-running of the 
ulcer is the treatment of choice. 

In conclusion the results of 375 emergency abdo- 
minal operations in patients over the age of 75 years 
have been reviewed, and several important points 
have emerged from this large series of elderly patients. 
Despite their age two-thirds of all the patients were 
alive and well at 1 month following surgery. We feel 
that the overall mortality of 31-7 per cent is reasonable 
when it is considered that the mean age of the patients 
was over 80 years. However, age itself was found to 
bear no correlation to mortality. It appears that 
mortality is related to the severity and nature of the 
surgical condition and to the intolerance of elderly 
patients to cardiorespiratory complications. We have 
concluded that an aggressive attitude to diagnosis and 
management must be adopted, and that early definitive 
surgery is the ideal. Multiple staged operations are 
inadvisable since definitive surgery is delayed. This is 
particularly so in large bowel obstructions of the 
sigmoid colon, where we would advocate the use of a 
Hartmann's operation. We have been unable to make 

" an assessment of the quality of life following emergency 
surgery. We feel that this series, although retro- 
spective in nature, will provide an interesting basis for 
future prospective studies. 
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Mesocoloplasty for sigmoid volvulus: 


a preliminary report 
R. N. TIWARY AND S. PRASAD* 


SUMMARY 

A technique of mesocoloplasty for the prevention of 
recurrence of sigmoid volvulus is described. The 
maneuvre is simple, and does not open the gut. It can 
be performed confidently by junior doctors undergoing 
surgical training and appears to be an eminently safe 
technique as a routine procedure in any emergency 
service, 


SiGMOID volvulus is a very common cause of lower 
colonic obstruction in India. Banerjee (quoted by 
Tambaku, 1970) reported its incidence in Bibar to be 
as high as 50 per cent. Andersen (1956) observed that 
60 per cent of intestinal obstructions occurring in 
western India were due to sigmoid volvulus, and 
Shankaran (1972) found that in southern India it was 
responsible for 50 per cent of cases cf acute 
obstruction. 

Sigmoid volvulus commonly occurs in people over 
50 years of age. A wide pelvis and lax abdominal 
wall muscles make it uncommon in women. Patients 
generally belong to the poorer classes. On average the 
period between the onset of symptoms and presenta- 
tion is 3-4 days. 

Generally, these patients give a history of similar 
attacks which had either resolved spontaneously or 
after conservative management. Some patients require 
more than one operation for this condition (Patalay, 
1972). In all the patients the sigmoid colon is redun- 
dant, the mesosigmoid is long with a very narrow base 
and in the majority there is a mesocolic fibrous band 
running from the base towards the apex of the 
mesosigmoid (Sinha, 1969). A loaded sigmoid colon 
generally rotates on the axis of this mesocolie fibrous 
band. The movement is facilitated by a long mesocolon 
which has a very narrow base (Fig. 1). The rotation 
usuallv takes place in a clockwise direction. When the 
rotation is partial (180°), spontaneous derotation can 
occur, or it may be relieved by passing a flatus tube 
beyond the twist. However, recurrent attacks often 
occur (Andersen, 1956) even after laparotomy and 
derotation. Forward (1966) reported a recurrence 
rate of 31 per cent, and Sutcliffe (1968) one cf 60 per 
cent within ! year. In one of these attacks the rotation 
becomes more acute and conservative management 
fails. The colon becomes ischaemic, and soon gangrene 
develops with rupture due to the high intracolonic 
pressure. Faecal material escapes into the peritoneal 
cavity, usually with fatal results. Anderser (1956) 
reported 100 per cent mortality in patients with 
gangrenous sigmoid volvulus, while Patalay (1972) 
had a mortality of 83 per cent in his series. 





Fig. 1. Redundant sigmoid colon with a long mesocolon ani 
a narrow base, The dotted line shows the incisson for 
mesocoloplasty running through the mesocolic fibrous barca 





Fig. 2. Appearance of the sigmoid after mesoccioplasty, TEs 
base of the mesosigmoid has been broadened aad the 
mesocolon has been shortened. The mesocolic £brous bare: 
has been removed. The final appearance of the incision 
following interrupted stitching is shown. 







early diagnosis before gangrene occurs, the e 
relief of acute obstruction and the prevention 5f 
recurrence, 

Various operative manœuvres aimed a£ preventis 
of recurrence have been advocated (Bhargava, 1594; 


Patalay, 1972; Tahiliani, 1972). Owings (1957) 
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favoured elective sigmoid resection, while Dean and 
Murry (1952), Andersen (1956), Shankaran (1962), 
Sutcliffe (1968), Sinha (1969) and Tambaku (1970) 
advocated primary sigmoid resection with end-to-end 
anastomosis. In our experience most of our patients 
are reluctant to undergo a second operation once the 
acute crisis is over and fail to keep their appoint- 
ment. Primary sigmoid resection is a major pro- 
cedure, requiring considerable experience which is 
not always available in an emergency service. Better 
skiils and facilities are mandatory before primary 
resection can be performed as a routine procedure 
for sigmoid volvulus. We have therefore adopted a 
technique of mesocoloplasty which is simple, does not 
open the colon, can be undertaken with confidence by 
surgical staff undergoing training and is quick to 
perform. 


Operative procedure 

In the present study there were 12 patients with 
sigmoid volvulus. After adequate resuscitation, under 
general anaesthesia, a left lower paramedian incision 
was made and the volvulus was delivered and reduced. 
A flatus tube was passed and the distended sigmoid 
was decompressed. The viability of the sigmoid was 
confirmed. Attention was then directed to the meso- 
colic fibrous band on the lateral leaf of mesosigmoid 
and a longitudinal incision was made in the band, 
starting from the root of the mesosigmoid and extend- 
ing to its apex, and the entire fibrous band was 
excised. The lateral leaf on either side of the incision 
was mobilized for 2-5—3 cm, separating it from the 
blood vessels and taking adequate care not to 
traumatize them. Using 2/0 intestinal catgut the 
longitudinal incision was stitched in a transverse axis 
using interrupted stitches. A similar procedure was 
then carried out on the medial leaf of the sigmoid 
mesocolon. Before closing the abdomen the sigmoid 
was inspected for any discoloration. The procedure in 
effect shortened the long mesosigmoid, broadened the 
root of the mesosigmoid and removed the mesocolic 
fibrous band which provided the axis on which the 
sigmoid rotated (Fig. 2). Postoperatively, the patients 
were kept on intravenous infusions and nasogastric 
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suction until the return of bowel movements, The 
stitches were removed after 10 days and the patients 
were discharged home after 2 weeks. The period of 
follow-up on these patients varies from 1 to 18 months. 
So far there has been no recurrence, nor has any 
patient complained of undue constipation. 
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The pattern of intestinal obstruction in Malaysia . 


T. K. TI AND N. K. YONGA 


SUMMARY 

This is a review of 261 patients operated for 271 instances 
of mechanical intestinal obstruction over a 5-year period 
in a developing country in the tropics. The pattern of 
intestinal obstruction in Chinese is similar to that in 
Caucasians, where adhesions account for the largest 
number of cases. The occurrence in Malays, Indians, 
Pakistanis and Ceylonese is similar to that in other 
developing communities where external hernia is 
commonest while adhesive or tumour obstruction ts 
rare; however, these racial groups do not exhibit the high 
incidence of intussusception and volvulus found in Africa 
and India. The operative mortality was 13-9 per cent, 
which is comparable to that in Western series. The 
major adverse factors in intestinal obstruction, i.e. 
extremes of age, associated disease, gangrenous bowel, 
large bowel obstruction and malignancy, were con- 
firmed. Fluid and electrolyte imbalance was frequent, 
as in other tropical series, but with intensive preoperative 
correction it was not an important adverse factor. 


Reports from different parts of the world indicate 
that a variety of local factors determines the local 
pattern of intestinal obstruction. Tropical series differ 
not only from the established pattern in temperate 
countries but also amongst themselves (McAdam, 
1961; Cole, 1965; Gill and Eggleston, 1965; Brooks 
and Butler, 1966). This paper documents the pattern 
and mortality of intestinal obstruction in Malaysia. 


Patients and findings 

During the 5-year period from January 1968 until 
December 1972, 261 patients (175 males and 86 
females) were operated on for 271 instances of 
mechanical obstruction. Cases of imperforate anus 
and strangulated hernia which contained omentum 
only have been excluded. 


Causes of obstruction (Table T) 

The commonest cause was strangulated external 
hernia and of these, the majority were inguinal. Eight 
of the 9 strangulated femoral hernias were in elderly 
females. Obstruction from adhesions and bands was 
the next most common cause, and tumour obstruction 
third in order of frequency. Other causes—congenital 
obstruction, intussusception, volvulus, tuberculous 
disease and miscellaneous causes— were much less 
common. 


Racial differences in causes of obstruction (Table II) 

In the Malays as well as the Indians, Pakistanis and 
Ceylonese strangulated external hernia was the 
commonest cause, and both adhesions and tumour 
obstruction occurred much less frequently. However, 


in the Chinese adhesions were the main cause ol 
intestinal obstruction followed by equal numbers of 
strangulated hernia and tumour obstruction. Ovesall. 
Chinese were in the majority (69 per cent). This is 
considerably in excess of their overall contribution 1c 
the hospital population (55 per cent), the difference 
being the result of the increased frequency of adhesive 
and tumour obstruction. 








Table 1: CAUSES OF 271 EPISODES OF INTESTINAL 
OBSTRUCTION, UNIVERSITY HOSPITAL, KUALA 
LUMPUR, 1968-72 


Cause of obstruction No, of cases a 





Strangulated external hernia 
Inguinal 65 
Femoral 9 
Umbilical 2 
Epigastric ] 
Incisional I 

Adhesions and bands 


52 ZU 
(65 episodes) 


Postoperative 52 
(55 episodes) 
Occurring without 10 
previous operation 
Tumours 
Carcinoma of colorectum 51 
Descending colon and 19 
rectum 
Transverse colon 
Ascending colon and 
caecum 
Carcinomatosis peritonei 16 
Lymphosarcoma ileum 2 
Congenital 
Hirschsprung's disease 13 
Atresia and stenosis 7 
Malrotation 4 
Intussusception i7 a 
Infantile 14 
Adult 3 
Primary volvulus #4 
Tuberculous enteritis s 3 


33 


t^ MD 


pap 
t3 


Bolus i 
Non-specific ileitis 4 ‘aed 
Internal hernia 4 

Tight colostomy 2 "T 
Treatment 

We followed the broad principles of fluid and electa- 
lyte replacement, gastric decompression and ezdy 
surgery. Fluid and electrolyte depletion as judged 
both clinically and from measurements of urise 
output, serum electrolytes and blood urea concentra- 
tion was often severe but could be largely corrected 
over a 6-8-hour period by rapid infusion of seversi. 
litres of dextrose-saline and Hartmann’s solution, 
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Table H: RACE IN RELATION TO CAUSES OF INTESTINAL OBSTRUCTION AND HOSPITAL UTILIZATION 











Indians, 
Pakistanis, 
Cause of obstruction Malays Ceylonese Chinese Other races All races 

External hernia 19 Er 42 — 78 
Adhesive ileus 5 8 50 2 65 
Malignancy 1 6 42 2 $1 

Carcinoma of colorectum 1 4 28 0 33 

Carcinomatosis peritonei Q 2 12 2 16 

Lymphosarcoma 0 0 2 0 ] 2 
Other causes 8 13 5] 3 77 
Total 33 (12%) 44 (1674) 185 (68:677) 9 003) 271 (100%) 
Incidence of race of all hospital admissions, 1969-70 5% 267; 3524 49, 100%, 


Table Wi: MORTALITY IN RELATION TO CAUSES 
OF INTESTINAL OBSTRUCTION 


No. of No. of Mortality 

Cause of obstruction Cases vA deaths CZ 
External hernia 78 28-8 2 2:5 
Adhesive ileus 65 23-7 7 10:8 
Malignancy 51 18-6 16 31-3 
Congenital 24 8.7 7 28.3 
Intussusception 17 6:2 1 5-9 
Tuberculous stricture 9 32 l 11-0 
Non-specific stricture 4 LS 0 — 
Volvulus 12 4-3 i 9-0 
Internal hernia 4 15 3 75-0 
Bolus 

Ascariasis 3 bis — o— = 

Gallstones 1 Q-4 —— vw 

Food (previous i 0-4 — _ 

gastrectomy) 

Tight colostomy 2 0-8 moe — 


Total number of deaths 38 (13-927) e 


Table IV: AGE DISTRIBUTION IN RELATION TO 
MORTALITY 


Age No. of cases No. of deaths Mortality (77) 
0- | 36 10 27:8 
1- 9 20 5 
10-19 15 i a 
20-29 3l 1 3 
30-39 3l 6 19 
40-49 18 2 11 
50-59 46 4 9 
60-69 22 7 14 
70+ 23 o 22 





often with potassium supplements. When hypotension 
was present, blood, plasma or plasma substitute was 
given in addition and the central venous pressure 
measured. 

We have had little experience with double lumen 
intestinal tubes but routinely use a nasogastric tube. 
ETective decompression, which can obviate the need 
fer operation, was sometimes achieved in cases of 
adhesive obstruction and occasionally in carcinoma- 
tosis peritonei, but unless evidence of recovery was 
prompt and unequivocal, laparotomy was performed. 


Factors which influence mortality 

The overall mortality was 13-9 per cent (Table III). 
Among the factors which influenced this were age— 
death being most common at the extremes of life 
(Table IV)—and the anatomical site in the small or 
large bowel which also influenced the cause and the 
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presence of gangrene (6 deaths in 15 patients). One 


hundred and forty-three patients (67 per cent) had 
some evidence of water and electrolyte disturbance 
on admission (serum sodium concentration was less 
than 131 mmol/l in 68 cases, serum potassium con- 
centration less than 3-5 mmol/l in 29 and blood urea 
concentration greater than 6:64 mmol/l in 64). 
Though these disturbances were largely corrected 
before surgery, the mortality in these cases (21/143) 
was nearly twice as great as in those without such 
features (6/70). However, this difference fails to attain 
conventional statistical significance. 

Malignancy inevitably carried a high mortality, but 
the survival for some months of just under half of 
those with disseminated intraperitoneal disease makes 
an aggressive approach seem worth while. Finally, the - 
mortality of patients with adhesions appears high, but 
in 5 of the 7 who died there was severe systemic 
disease aggravated by recent major abdominal surgery. 


Discussion 
The pattern of intestinal obstruction in Malaysia has 
the following distinctive features: 

|. The Chinese have a similar disease pattern to 
Caucasians in whom adhesions account for the largest 
number of cases, followed by tumour obstruction and 
external hernia (Smith et al, 1955; Wangensteen, 
1955). As in the West abdominal operations are 
frequently performed on Chinese who commonly 
suffer from peptic ulcer (Alhady, 1965; Ti and Yong, 
1973), cancer of the stomach (King and Kutty, 1971; 
Fung et al., 1972; Shanmugaratnam, 1973), appendi- 
citis (Hussein and Balasegaram, 1972), cholelithiasis 
and recurrent pyogenic cholangitis (Chiam et al., 
1970; Cunningham and Yong, 1971). Cancer of the 
colon and rectum is also common in Chinese (King 
and Kutty, 1971), though it has a lower incidence 
than in Caucasians (Shanmugaratnam, 1973). Obstruc- 
tion from carcinomatosis peritonei is not infrequent, 
there being a high total incidence of cancer in the 
Chinese, the incidence rates of cancers of the naso- 
pharynx, oesophagus, stomach and liver exceeding 
that in Caucasians (Shanmugaratnam, 1973). 

2. Malays, Indians, Pakistanis and Ceylonese have 
some similarities with the populations of East Africa 
(McAdam, 1961), West Nigeria (Cole, 1965), the 
Punjab, (Gill and Egzleston, 1965) and Jamaica 
(Brooks and Butler, 1966), where external hernia is 


common and adhesive or tumour obstruction relatively 
rare. This pattern in developing communities is usually 
ascribed to the infrequency of herniorrhaphy and 
definitive abdominal operations (Ellis, 1971); to many 
rural Malays and poorer Indians, Pakistanis and 
Ceylonese surgery is not readily available or accept- 
able. However, the recent reports already referred to 
in relation to the incidence of disease in the Chinese 
also indicate that a lower rate of abdominal operations 
in these racial groups is not entirely the result of socio- 
economic factors but is in addition part of a lower 
incidence of common surgical abdominal conditions. 
Compared with the Chinese the Malays have a lower 
frequency of peptic ulcer, stomach cancer and 
appendicitis, and the Indians, Ceylonese and 
Pakistaris a lower frequency of peptic ulcer, stomach 
eancer and colorectal cancer. 

3. As with tropical series in India (Gill and 
Egglesten, 1965) and West Nigeria (Cole, 1965), other 
causes of intestinal obstruction include diseases 
endemic in developing countries: tuberculous enteritis, 
ascariasis and amoebiasis. Crohn's disease and 
diverticular disease are very rare in Malaysia and 
there were no cases in this series. We have neither the 
high incidence of intussusception found in Africans of 
Natal (Kark and Rundle, 1960) and West Nigeria 
(Cole, 1965) nor the high incidence of volvulus found in 
India (Gill and Eggleston, 1965; Sinha, 1969), Uganda 
(McAdam, 1961) and Rhodesia (White, 1961). The 
frequency of primary volvulus is in fact not higher 
than in Western series (Wangensteen, 1955; Waldron 
and Hampton, 1961). In that diet in Malaysia consists 
mainly cf rice and is more bulky than the Western diet, 
factors cther than this probably play a more significant 
role in the aetiology of volvulus. 

Our operative mortality is of the same order as in 
several Western series (Nemir, 1951; Smith et al., 
1955; Savage, 1960). The major adverse factors in 
intestinal obstruction, i.e. extremes of age, associated 
disease, gangrene, large bowel obstruction and 
malignancy, were confirmed. Several workers have 
reported that the mortality of intestinal obstruction 
in the tropics might be higher because of adverse 
factors such as prolonged obstruction and climatic 
conditions. These lead on the one hand to an increased 
incidence of gangrenous bowel, and on the other hand 
to fluid and electrolyte imbalance (Cole, 1965; Gill 
and Eggleston, 1965). Our figures indicate the high 
frequency of fluid and electrolyte imbalance in 
intestinal obstruction in the tropics; two-thirds of the 
patients on admission had hyponatraemia, hypo- 
kalaemia or raised blood ureaconcentrations—the bio- 
chemical changes of late obstruction (Shields, 1965). 
The significance of the mortality is notobviousfromour 
data but seems to be less than was previously thought. 
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Cancer of the large bowel in the African: a 15-year 
survey at Kinshasa University Hospital, Zaire 


J, F. NGALA KENDA* 


SUMMARY 

In a 15-year survey at Kinshasa University Hospital, 
954 solid cancers were recorded, Among these, 46 
malignant tumours arose in the colon, rectum and anal 
canal, a proportion of 48 per cent. A review of the 
patients’ age and clinical presentation, and pathology 
and aetiology of the tumours revealed that: 

i. The incidence of this cancer in young Africans is 
higner than in Western countries. 

2. The clinical presentation of this illness in young 
people is frequently unusual, but older African patients 
commonly present with classic symptoms. 

3. The incidence of mucous carcinoma tends to be 


higher, but could be explained by the larger number of 


young people suffering from the condition. 
4. Intestinal amoebiasis was associated with cancer 
in 3 cases. Its significance remains uncertain, 


CANCER of the large bowel in the African is now a 
subject of considerable interest because of the epi- 
demiological evidence (Burkitt, 1971) that its incidence 
is remarkably lower than that found in populations of 
Western countries. Apart from the rarity of this cancer, 
clinicians should be aware of some characteristics 
which have not always been emphasized in previous 
reports. The purpose of this article is to discuss these 
features. The difficult problem of survival, however, 
will be considered in a subsequent paper. 


Patients and methods 
Kinshasa University Hospital has 800 beds and a 
turnover which approaches 100 per cent every 3 weeks. 
It is the leading hospital in Zaire, dealing with most of 
the serious conditions from all over the country, the 
only limiting factors for the patients being financial 
resources and travel facilities. The population which 
it serves is therefore not only the town area of Kinshasa 
but also a large part of Zaire, chiefly its western half. 
The records of all the African patients admitted in 
this hospital from 1960 to 1974 inclusive were reviewed 
to discover the incidence of solid cancers. Cases with- 
out histopathological confirmation were usually 
excluded. A few conditions, however, such as 
malignant hepatoma with an obvious clinical picture 
and course— well known here because of its common 
occurrence—were included. In the group of malig- 
nancies of the colon, rectum and anal canal, cases not 
documented by a pathologist but for which there was 
a reasonably characteristic description at laparotomy 
by an experienced surgeon were also included. 
Altogether 954 solid cancers were recorded for the 
15-year period. Among these tumours, 46 arose in the 
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colon, rectum and anal canal. Eight of these were in 
the author's own patients. Cancer of the anal canal is 
usually excluded from series of large bowel malig- 
nancies, but we have included it, as havesome previous 
authors (Floyd and Stirling, 1966; Recalde et al. 1974; 
Elmasri and Boulos, 1975). 


Age and sex 
The ages of the patients ranged from 19 to over 60 
years, with some predilection for the third and fourth 
decades (Table I). The age of 3 patients was not known. 
It is interesting that 11 of the 46 patients were less 
than 30 years old. Taking the mean age of 35 vears, 
20 of the 46 patients were below this limit, a propor- 
tion of 43-4 per cent. 
There were 36 male and 10 female patients. 


Site of tumour 
The primary sites of the tumours are shown in Table IT. 


Clinical diagnosis 
The main symptoms causing the patients to seek 
advice were recorded and are shown in Table HE 
When the main symptoms were related to age group, 
it was found that the most commonly reported 
symptoms, such as constipation, weight loss, abdo- 
minal pain, weakness, rectal bleeding and anaemia, 
were seen in the old rather than in the young Africans. 
In the group of 7 patients with intestinal obstruction, 
5 were less than 35 years old. 


Pathology 

Histopathological description. of the tumours was 
obtained in 38 cases or 82-5 per cent. The details are 
shown in Table IV. 

Adenocarcinoma is the most common malignant 
tumour of the large bowel, and this is also true in 
Africans. Of interest is the fact that 8 of the 30 
adenocarcinomas (26 per cent) were clearly colloid or 
mucous carcinomas. Five of these mucous tumours 
were found in patients under 35 years of age. 


Aetiology 

]t was very difficult to obtain a complete and detailed 
history from most of our patients. From the data 
available in the case reports there was nothing to 
suggest any known predisposing condition such as 
ulcerative colitis or familial polyposis, both of which 
are uncommon in our population. However, it is 
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worth noting that intestinal amoebiasis was associated 
with cancer in 3 patients (see below). 


Discussion 

The incidence of cancer of the large bowel is said to be 
definitely lower in African Negroes than in the people 
of Europe and North America (Higginson and Oettle, 
1960; Burkitt, 1971). Thijs (1957) reported on 2536 
malignant tumours in Zaire and the neighbouring 
countries of Rwanda and Burundi, and this is probably 
the largest survey on cancer ever conducted in this 
area. In fact, it should be regarded as representative 
mainly of the eastern half of Zaire. The report 
covered 16 years, and only 32 tumours were recorded 
for the large bowel, representing a proportion of 1:3 
per cent. Caponi (1953) in a series from Cameroon 
could find only 2 cases in a 5-year survey. Camain 
(1954) in the former West African French colonies 
estimated the incidence at around 5 per cent. In the 
present series of 954 cancers collected over 15 years, 
cancer of the colon, rectum and anal canal accounted 
for 4:8 per cent. 

A reasonable objection to these incidences is that 
they mav not be representative of the state of affairs 
in the general population as they are based exclusively 
upon hospital data; cancer registries are unavailable in 
most African countries. This is probably a theoretical 
criticism as it is unlikely that improved methods of 
inquiry would result in a significantly higher incidence. 
It can therefore be reasonably assumed that 
large bowel cancer is uncommon among Africans. 
There is now a good deal of speculation regarding this 
rarity. If the commonly advocated idea of a high 
residue diet, which results in frequent bowel motions 
(Burkitt, 1971), in the African is of major importance, 
then we should expect to observe a rising incidence of 
this cancer among Africans in the future, for there is 
a strong tendency among educated natives here to 
adopt a Western diet. 

Apart from its relatively rare occurrence, cancer of 
the large bowel clearly affects a larger number of 
young people in Africa than in Western countries. 
The number of young patients suffering from this 
condition in the United States, for example, is very 
small. In their series of 3805 large bowel tumours 
Miller and Liechty (1967) found an incidence of 0-86 
per cent in young patients. Bacon, cited by the same 
authors, reported an incidence of 5:4 per cent. More 
recently Sanfilippo and Beahrs (1974) of the Mayo 
Clinic found an incidence of 4 per cent, while Recalde 
et al. (1974) reported a 1:85 per cent incidence. The 
slight differences are due to variations in the mean age: 
29, 30, 35 and 40 years respectively. That African 
patients suffering from cancer of the large bowel are 
in genera! much younger than Western patients is a 
well known fact (Davey, 1968). The present series 
giving an incidence of 43-4 per cent in patients aged 
less than 35 confirms this. Further investigations are 
needed to explain this difference, for the diet theory 
alone is not entirely satisfactory. 

A symposium on cancer of the alimentary tract in 
Africa held in Geneva in 1965 pointed out the 








Large bowel cencer in 4 fries 


Table 1: AGE AND SEX DISTRIBUTION 


Age Male 
0-20 i 
21-30 11 
31-40 10 
41-80 5 
S1-—60 8 
Unknown 1 
Total 36 





Table H: PRIMARY SITES OF THE TUMOURS 

Caecum Ne. of cases 8 
Ascending colon ES 
Transverse colon and flexures 2 
Descending and sigmoid colon 5 
Rectum 23 
Anal canal A 


Total AT 
* One patient had two primaries involving the descendinz 
colon and the caecum. 


Table Ill: MAIN SYMPTOMS 


Intestinal obstruction No. of cases: 7 
Amoebic dysentery 2 
Haemorrhoids x 
Rectal bleeding € 
Constipation with weight loss plus asthenia & 
and blood-stained stools 

Abdominal mass id 
Diarrhoea t 
Períanal or rectovaginal fistula z. 
Elephantiasis of the vulva E 
Abdominal pain a 

Total ae 





Table IV: HISTOLOGICAL TYPE OF THE TUMOURS 


Adenocarcinoma HE 
Epidermoid carcinoma E 
Sarcoma 1 
Lymphoma i 
Carcinoma in situ i 
Atypical carcinoma i 
Unknown & 
Total | fi 


frequency of cancer of the right colon in the African. 
In the present series, however, 33 of the 46 tumcars 
(71-7 per cent) were on the left side. This distribusior 
is similar to that found in Americans by Floyd snd 
Sterling (1966). 

As previously stated, if the dominart sympterns 
are related to age group, the classic cliaical picuire 
tends to be found mainly in older patients, and 
seldom fits the clinical presentation ir the young 
African. Most young people with large bowel carcer 
tend to present with somewhat atypica symptoms, 
such as intestinal obstruction, diarrhoea or vazue 











abdominal pain. This is of importance for clinictans 


in Africa. Lack of awareness of the condition wren 
faced with an abdominal problem in a young person 
may have serious consequences. Two young patients , 
in this series had undergone appendicectomy ese 
where for abdominal pain. One of them had even ben 
told by the surgeon that he had periteneal tuber- 
culosis! (Both appendicitis and tuberculos:s are in fet 
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more common than cancer in Zaire.) When the patients 
presented again some months later, the diagnosis of 
disseminated carcinoma was obvious, and curative 
surgery was excluded. 

Mucous carcinoma of the large bowel is said to be 
especially common in the African (Davey, 1968). This 
is confirmed by the present series with a 26 per cent 
incidence, compared with 9 per cent found in Mexico 
by Montanes et al. (1970), and 5 per cent reported by 
Recalde et al. (1974). This series further supports the 
general belief that the high incidence of mucous 
carcinoma in Africans is due to the larger number of 
young patients. Indeed, when the same age groups are 
compared, the incidence of colloid cancer in Western 
young people may be as high as 31:5 per cent (Recalde 
et al., 1974) and 40-50 per cent in patients under 20 
years of age (Miller and Liechty, 1967). The mucous 
tendency of cancer of the large bowel appears to be a 
characteristic of this cancer in the young. 

Intestinal amoebiasis was associated with cancer in 
3 patients in this series. The author has since seen a 
fourth case not included in the series. It should be 
noted, however, that in none of these cases was the 
presence of Entamoeba histolytica documented within 
the lesion by the pathologist. Whether this association 
is of significance, as with ulcerative colitis (Goligher, 
1975), remains uncertain. The endemicity of amoebiasis 
in most African countries (Manson-Barr, 1960), 
contrasting with the rarity of large bowel cancer, 
seems to argue against a predisposing role of chronic 
amoebic colitis. However, large scale investigations on 
the bacteriology of African cancer patients are still 
lacking to confirm or refute this hypothesis. 
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An elemental diet as preoperative preparation 


of the colon 
J. F. GURRY AND R. B. ELLIS-PEGLER* 


SUMMARY 

In a study comparing patients prepared for colonic 
surgery with an elemental diet (Vivonex) with a control 
group there was no significant difference in incidence of 
wound infection or other complications between groups. 
Furthermore, there was no change in the population 
levels of the colonic microflora nor were the numbers of 
species decreased after 2-4 days on the diet. Although 
in most cases aiding in the mechanical preparation of the 
colon, the elemental diet has not been shown to confer 
any other advantage. 


THE best method of preparing the colon for surgery 
remains unresolved. It is agreed that the reduction of 
the faecal colonic mass preoperatively and the 
avoidance of peritoneal soilage during operation result 
in a decreased incidence of complications (Nichols and 
Condon, 1971; Rosenberg et al., 1971; Herter, 1972). 
However, the use of preoperative oral antibacterial 
régimes is controversial, although some régimes 
significantly alter the faecal flora (Nichols et al., 1972). 
The clinical relevance of this is uncertain, but a 
recent prospective study shows the efficacy of oral neo- 
mycin/tetracycline used for 48 hours preoperatively 
(Washington et al, 1974). The occasional selective 
overgrowth of bacteria leading to enterocolitis and the 
enhancement of drug-resistant organisms in a hospital 
community are nevertheless generally regarded as 
complications arising from this form of preparation. 
Further, experimenta! and clinical evidence indicates 
that suture line recurrence of tumour is more common 
when antibiotics are used to prepare the bowel for 
surgery (Vink, 1954; Herter and Slanetz, 1968). 

Winitz et al. in 1965 first suggested using a minimal 
residue diet as a preoperative bowel preparation; as 
the bulk of this diet is presumably absorbed before 
entering the colon, the faecal mass is markedly 
reduced. In 1970 Winitz et al. showed changes in the 
faecal flora in 8 subjects fed a glucose-based elemental 
diet for 4 days and given an enema after 24 hours of 
the diet. A marked reduction in the faecal microbial 
population occurred and there was simplification of 
the flora to essentially three groups: bacteroides, 
coliforms and enterococci. 

The present investigation has been undertaken to 
study the effects of such a diet in association with the 
administration of an enema on the preparation of the 
bowel for surgery, the postoperative sepsis rate and 
the faecal microbial populations. 


Patients and methods 
Vivonex (Eaton Laboratories) is a commercial pre- 
paration containing 300 kcal per packet and is a 











triglyceride of linoleic acid) and 407-4 g carbohydrme: 
(glucose enly). Vitamins and electrolytes are includes, 
Patients were willing to take Vivonex in all cases, bet 
generally complained of the taste; acceptabiky 
improved later in the study when commercial frist 
drink in powder form was used as flavouring. 

Patients for elective colonic surgery were allocated 
randomly into three groups; patients with clinical 
evidence of obstruction were excluded. AH te 
patients were in hospital for 5 days preoperative’, 
receiving an enema 24 hours after admission arsi 
were fasted for 12 hours before operatien. 

Group | patients were treated as controls and hed 
a normal ward diet during their preoperative hospita 
stay; group 2 patients had a normal ward diet jer 
2 days and Vivonex for the next 2 days; group 3 
patients received Vivonex for 4 days. 

The presence of pus constituted the evidence sf 
wound infection, as did the drainage of faecal materi! 
from an anastomotic leak. 

The quality of bowel preparation in terms of faecsi 
content was assessed by the surgeon at eperation, 1 
ignorance of the group to which the patient belonged. 

From the first 8, 7 and 9 patients from groups 1, Z 
and 3 respectively, a sample of the first stool passed 
in hospital was cultured, as was a specimen of bows! 
content taken from the resected specimen at surgery, 
Colonic contents were cultured within 15 minutes. ef 
removal from the gut, while solid faeces were cultured 
within 24 hours of being passed, as described else 
where (Ellis-Pegler et al., 1975). Bacterial grous 
identified were enterobacteria, staphylocecci, strepts- 
cocci, bacilli, lactobacilli, yeasts, bifidobacterm, 















bacteroides, clostridia and veillonellae. Colonies weve 





counted and the concentrations of organisms express 
as log,, crganisms/g of specimen (wet weight). Tie 
lower limit for the detection of bacteria by this metrad 
is 10? organisms/g. 








Results 


1. Clinicel 
Altogether 24, 7 and 20 patients were includec n 
groups |, 2 and 3 respectively. After a total of 20 cases 


had beer admitted to the trial, assessment shoves! 
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Table I: CLINICAL RESULTS 





Group ! Group 2 Group 3 
No. ^ | No. X No 3X 
Number of patients 24 7 20 
Acceptable bowel 6 25 2 28 16 80 
preparation 
Incidence of wound 1} 4558 3 43 10 50 
infection 
Incidence of anastomotic a SEE I 14 3 15 
leakage 
Mortality 2 83 1 14 2 10 
Duration of postoperative 
ileus (d) 
Mean 3:6 4-2 43 
Range 2-6 3-8 2-7 
Postoperative hospital 
stay (d) 
Mean 14:2 13-1 15-8 
Range 8-22 9-17 8-28 


acceptable mechanical bowel preparation; no further 
patients were therefore admitted to group 2. The 
groups were comparable as regards age, sex and the 
primary procedure needing surgery. 

Eleven patients had colonic Crohn's disease, 2 had 
diverticular disease and the remaining 38 had 
carcinoma of colon or rectum. Eleven right hemico- 
lectomies, 3 transverse colectomies, 6 left hemi- 
colectomies, 15 sigmoid colectomies, 14 anterior 
resections and 2 total colectomies were performed. 

The clinical results are shown in Table |. No 
significant differences between the groups were 
apparent, except for the effectiveness of 4 days' 
Vivonex and an enema on the preparation of the 
bowel. 

The overall mortality of 9-8 per cent probably 
reflects the age of the patients. Excluding the 11 


Table Il: RESULTS OF MICROBIOLOGICAL STUDY 


Group I 
Bacterial group Preop. Op 
Enterobacteria 76 75 
(n-9-0) (n-9-4) 
Staphylococci 3:2 3-6 
(2:0-43) {n-4-0) 
Streptococci TS 7.0 
(6-6-8 f) (6-4-8-6) 
Bacilli 2-2 2-4 
(n-3-4) (n—-3-6) 
Lactobacilli 4-7 4-4 
(n-5:9) (n-5-9) 
Yeasts X X 
(n-4-2) (n—4-7) 
Total aerobes 83 7.9 
(7-0-9-0) (7-0-9-5) 
Bifidobacteria 6*6 6:0 
(n-9-3) (n-8-2) 
Bacteroides 10-1 9-7 
(9:4—10-3) (8:0—10-3) 
Clostridia 8-4 7:4 
(7-6-9-5) (n-9:2) 
Veillonellae 48 4-3 
(n-7:6) (n-6-7) 
Total anaerobes 10-1 9-8 
(9—4—10-3) (8-1—10-5) 


patients with Crohn’s disease (no mortality in this 
group), 60 per cent were over 70 and 15 per cent were 
over 80 years. Two deaths, one from each of groups 
| and 2, were directly attributable to surgery as both 
died of sepsis associated with anastomotic dehiscence; 
both were over 80 years. Postoperative myocardial 
infarction in 2 patients and respiratory failure in one 
were responsible for the remaining deaths who were 
all patients over 70. 

Seven patients had an anastomotic leak; 2 were 
over 80 years and are those recorded as dying of 
sepsis. Two patients with Crohn’s colitis had a transient 
leak, and 3 patients after low anterior resection 
developed minor dehiscence of their anastomosis. 

Although ‘adequate bowel preparation’ is widely 
accepted as desirable, the incidence of wound infection 
in those described as achieving this was not signifi- 
cantly different from in the remainder: 11 out of 24 
(45-7 per cent) and 13 out of 27 (48 per cent) 
respectively. 


2. Microbiological 

The results of the microbiological study are tabulated 
in Table II. Although the number of patients studied 
was small, there were no significant differences 
between the median concentrations of any bacterial 
group (or of total aerobic or anaerobic organisms) 
on admission and at operation in each of the three 
groups. 

In the faecal specimens cultured on admission from 
the 24 patients, bifidobacteria were present in lower 
concentrations than in a normal but younger popula- 
tion drawn from the same environment; for all other 
bacterial groups the concentrations of organisms were 
similar to normal (Ellis-Pegler et al., 1975). 


Group 2 Group 3 
Preop. Op. Preop. Op. 
8-2 8-3 7.7 7.7 
(7-0-9-1) (7:7-90) (6:1-8-7) (6:0—9-0) 
Ad 3.0 38 2-7 
(n-4-9) (n~5-9) (2-0-5-8) (n~5-6) 
TO 81 T 6:9 
(6-7-8 -4) (5:5-8-2) (n-9-6) (n-7-6) 
3+] a7 2:3 X 
(2: 3—3-9) (n-3-3) (n-2-8) (n-3-0) 
48 4-8 44 4-0) 
{n- 5) (33-62) (n-6:3) (20-53) 
3-4 ; X 3-0 
(n-3-7) (n-4-2) (n—4-7) (n-5-4) 
8-3 8-5 7-9 7.8 
(9:11-9-1) (6: 8—9-4) (7-4-9-2) (6-0--9-0) 
72 6:1 7-2 8:1 
(n-9.5) (n-8-3) (n-9-5) (n-9-4) 
9:4 9-3 9-7 9-0 
(8$:2-10-2) (8:5—-10:3) (9-1—10:4) (3-2-10:1) 
7:5 8:3 7°3 84d. 
(5-3-8-4) (7:6-9-1) (n-9-3) (n-8-6) 
X X X X 
(n—4-9) (n-5-0) (n--6-6) (n-6-5) 
9-5 9-3 9-8 9-3 
(8.2-10-2) (8-7—10:3) (9-1-10-4) (3-3—10:4) 


Results given as the median concentration with the range in parentheses; all concentrations expressed as log,, organisms/g 


of specimen (wet weight). n, Not detected; X, median value not determinable. 
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Discussion 

We have confirmed the findings of others (Winitz et al., 
1966; Glotzer et al, 1973) that Vivonex for several 
days results in a large bowel relatively free of faeces. 
All 4 patients with inadequate preparation after 4 days 
of Vivonex had a tightly stenosing carcinoma which 
may have contributed to this finding. In contrast, 2 
days of Vivonex clearly does not provide adequate 
preparation. 

In a clinical study Johnson (1974) compared pre- 
operative Vivonex with preoperative antibiotics, 
neomycin and phthalylsulphathiazole and mechanical 
cleansing and found no difference in the incidence of 
wound infection (33 per cent overall). Cooney et al. 
(1974), in an experimental study on rats undergoing 
colonic surgery, found elemental diets as effective in 
decreasing postoperative sepsis as the oral antibiotics 
neomycin and lincomycin, but no more so than 
mechanical preparation alone. In addition, these 
elemental diets did not prevent anastomotic leakage. 
Our study agrees with these findings in that we found 
no benefit from Vivonex in reduction of wound 
infection, duration of ileus or hospital stay, although 
the last is a very crude indication of the complication 
rate. Mortality and anastomotic leakage were too 
infrequent for this study to assess. 

The rate of wound infection was high at 47 per cent, 
comparing unfavourably with reported rates of 5 per 
cent (Nichols and Condon, 1971) and 30 per cent 
(Herter, 1972), although similar to those reported by 
Hughes (1967), Everett et al. (1969) and Burton (1973). 
Four days of Vivonex with an enema, and indeed the 
enema alone, are inadequate preparation for colonic 
surgery if wound infection is the determinant of 
efficacy. 

Like other workers (Attebery et al., 1972; Crowther 
et al, 1973; Glotzer et al, 1973; Bounous and 
Devroede, 1974), we failed to confirm the impressive 
reductions in bacterial concentrations descrioed by 
Winitz et al. (1970) with an elemental diet. However, 
smaller reductions in ‘extremely oxygen-sensitive 
anaerobes’ and enterococci and minor increases in 
enterobacteria have been recorded. Alterations in 
faecal neutral steroids while on Vivonex have also 
been ascribed to possible changes in microbial 
flora undetected by present culturing techniques 
(Crowther et al., 1973). We did not speciate entero- 
cocci and changes in this group could have gone 
undetected. - 

A comparison of preoperative faecal specimens and 
operative colonic specimens assumes that the colonic 
is the same as the faecal flora. Although they may 
not be identical (Hawksworth et al., 1971; Nichols et 
al., 1971), the differences are not great. Our concern 
was whether an elemental diet induced important 
changes in the flora of the large bowel at the site of 
operation —the site of potential peritoneal contamina- 
tion—and it does not do this. 

Ít would be possible to use this diet with more 
vigorous mechanical preparation and a short course 
of oral or perioperative antibacterial agents. A 
multifaceted approach such as this might result in the 
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most effectively prepared patients with the ic«es 
infection rate postoperatively, 
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Prophylactic lincomycin in the prevention of 
wound infection following appendicectomy : 


a double blind study 


D. A. LEIGH, R. PEASE, H. HENDERSON, K. SIMMONS AND R. RUSS* 


SUMMARY 

The prophylactic use of a single dose of lincomycin in 
100 patients undergoing appendicectomy reduced the 
incidence of postoperative wound infection from 17 to 
6 per cent compared with a similar group of control 
patients. There was no correlation with the histological 
findings in the appendix, but patients with perforated 
appendicitis were excluded from the study. Bacteriologi- 
cal examination of the appendix area before surgery 
showed that Bacteroides fragilis and Escherichia coli 
were the organisms most frequently isolated. The 
majority of wound infections were due to B. fragilis, 
either alone or in association with aerobic organisms, 
but infection due to E. coli and Staphylococcus aureus 
also occurred. 

Systemic antibiotic therapy can successfully reduce 
the complications following appendicectomy but it is 
necessary to use a compound with activity against 
anaerobic organisms, 


THERE is still considerable controversy about the 
efficacy of prophylactic antibiotics and antiseptics in 
the prevention of wound infection following appendi- 
cectomy. Appendicitis is the commonest intestinal 
condition requiring hospital admission and emergency 
surgery, and a district hospital serving a population of 
250 000 can expect to admit 250 such patients each 
year. 

The incidence of wound infection can be as high as 
60 per cent in patients with perforation of the appendix, 
although in mild cases the incidence is usually between 
10 and 20 per cent. The development of wound 
infection is related to many factors: the presence of 
virulent bacteria in the area surrounding the appendix, 
the skill of the surgeon, the operative procedure, the 
use of prophylactic chemotherapy and the criteria 
used to define a wound infection. The success of pro- 
phylactic antibiotics and antiseptics depends on the 
susceptibility of likely contaminating bacteria and the 
concentration of the chemotherapeutic substance in 
the wound area. Most reported studies have either not 
examined the bacterial flora of the appendix area or 
have not used anaerobic techniques in culture, and 
consequently ‘enteric bacteria’, usually Escherichia 
coli, are commonly reported although it is well known 
that anaerobic bacteria account for over 90 per cent of 
the bacterial population of the faeces. However, many 
workers have reported startling reductions in the 
incidence of wound infection following the topical use 
of tetracycline (Benson et al., 1973), ampicillin (Rickett 


fragilis, are the commonest bacteria :solated 


and Jackson, 1969), cephaloridine (Evags et al, : 
and antiseptics such as povidone iodine (Gilmore « 
1973). Anaerobic bacteria, particularly Bacterces 









swabs from the appendix area and postoper 
wound infections (Leigh et al., 1974), and the 


such as lincomycin, which has a consistent accre:t 
against these organisms. 

This paper reports the results of a double blind tai 
using lincomycin as a prophylactic therapy for patients 
undergoing appendicectomy. 





Patients and methods 

Two hundred patients admitted to hospital with se 
typical features of acute appendicitis and who ha 
emergency appendicectomy were included in the stu 

After opening the peritoneal cavity a swa | 
with as little disturbance as possible, f 
surrounding the appendix, placed in Robertson’s meat 
broth and sent to the laboratory. Follewing cleo: 
of the wound each patient received. a 2-ml inta 
muscular injection of either lincomycin. 600 mz or 
sterile saline from identical ampoules according to 
their number in the study. No restrictions were placed 
on the surgical techniques carried out aed the wound 
was drained when this was clinicaly indicated. 
Patients with macroscopic perforation of the apperwix 
and those who required a full course of antibeeric 
therapy for pre-existing peritonitis or abscess forns 
tion were excluded from the study. 

The appendix swab was cultured on to a standard 
series of agar plates and incubated aerobically asd 
anaerobically using the Gaspak method. A specal 
blood agar containing neomycin (0-1 g/l) was usec. for 
the selective isolation of B. fragilis. The Robertsow's 
meat broth was incubated for 24 hours ard subculture 
was carried out on a similar set of culture media. 

All the patients were seen by the Con-rol of Irfec 
tion sister who charted their postoperative progress 
and collected swabs from all wound mfections. A 
wound infection was defined as the discharge af 
purulent fluid from the operation wound wi 
associated inflammation of the skin edges. Follovsg 
discharge from hospital, a questionnaire was seni o 
the patients’ general practitioners request ng details. of í 
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Table i: COMPARISON OF LINCOMYCIN AND 
CONTROL GROUPS 


Lincomycin Control 

group group 
Total number of patients 100 100 
Males 46 57 
Females $4 43 

Age 

10 and under 15 7 
11-20 56 45 
21-40 24 34 
Over 40 5 14 
Postoperative fever 47 31 
Drainage of wound 8 6 
Adcitional antibiotic therapy E ll 


Table Il: BACTERIAL ISOLATION FROM SWABS 
OF THE APPENDIX AREA 


Lincomycin Control 
Bacteria isolated group group 
significant bacterial growth 32 25 
Gram negative 
B, fragilis 21 (66°) 17 (684) 
E. coli 20 (6277) 16 (64%, 
Klebsiella} Enterobacter spp. 3 3 
Pseudomonas aeruginosa 3 3 
Proteus spp. 2 l 
Gram positive 
Str. faecalis 3 7 
Non-haemolytic streptococci 3 — 
Anaerobic streptococci 2 2 
Clostridium welchii 5 1 
Staph. aureus -l 2 
Str. pneumoniae i — 
Staph. albus only 15 20 
No bacterial growth 33 55 
Table 11; HISTOLOGICAL FINDINGS IN 
LINCOMYCIN AND CONTROL. GROUPS 
Lincomycin Control 
Histology group group 
Acute appendicitis 62* 651 
Chronic appendicitis 9 6 
Reactive lymphoid hyperplasia 13 17 
Normal 14 11 
Other 
Carcinoid tumour l 1 
Crohn’s disease ] — 
* Includes 6 patients. with microscopic perforation of the 
appendix. 
t includes 2 patients with. microscopic perforation of the 
appendix. 


follow-up care and the development of any complica- 
tions. 


Results 

Details. of the lincomycin and control groups of 
patients are shown in Table I and there were no 
significant differences. The bacterial isolation rates 
from the appendix swabs are shown ;n Table Il. 
significant bacterial growth was obtained from 32 per 
cent of the patients in the lincomycin grcup and 25 per 
cent in the control group. B. fragilis and, E. coli were 
"the commonest organisms in both gréups, being 
present in over 60 per cent of the positive swabs. No 
bacterial growth was found in approximately 50 per 
cent of swabs, and the remaining swabs grew scanty 
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numbers of Staph. albus and other skin bacteria which 
were not considered significant. 

The histological findings in the appendix are shown 
in Table III. Sixty-two per cent in the lincomycin group 
and 65 per cent in the control group showed changes of 
acute appendicitis, and normal histological appear- 
ances were seen in 14 and 11 patients respectively. 
Histological evidence of minor perforation of the 
appendix was found in 6 patients receiving lincomycin 
and 2 patients in the control group. 

The incidence of wound infection was considerably 
lower in patients receiving lincomycin (6 per cent) than 
in the control group (17 per cent) and this difference 
is statistically significant (A = 5-06, P « 0:025). There 
was no clear relationship between the development of 
infection and age or histological findings and the 
degree of wound infection was similar in both groups. 

Details of the lincomycin group of patients are 
shown in Table IV. B. fragilis was isolated from the 
wound swabs from 3 patients and in all cases the 
organism had been cultured from the appendix swab. 
In only 2 infected patients was the appendix swab 
sterile and one of these developed a Staph. aureus 
infection. 

Details of the infected patients in the control group 
are shown in Table V. B. fragilis was isolated from 7 
infections and it was present in the appendix swab in 
6 of these cases. In another patient the wound swab 
was sterile, probably due to antibiotic therapy, 
although bacteroides were present in the appendix 
swab. In 7 infected patients the operation swab was 
sterile. | 

Comparison of the bacteria Isolated from the appen- 
dix swab and the wound swab showed that in 40 per 
cent of cases the species were identical, and in a 
further 40 per cent there were minor differences which 
would not alter the chemotherapeutic régime. Signifi- 
cant differences were present in 3 cases, and 2 of these 
had Staph. aureus infections of the wound. 

Although patients with obvious perforation of the 
appendix were excluded from the study, microscopical 
evidence of perforation was found in 8 patients. No 
wound infections occurred in the 6 patients receiving 
lincomycin although 2 of these developed pelvic 
abscesses 2 weeks after the operation. Bacteriological 
examination showed similar organisms to those 
isolated from the appendix swab in one patient but in 
the second the pus was sterile, probably due to anti- 
biotic therapy which had been started before the 
specimen was collected. The 2 patients in the control 
group with microscopic perforation had severe wound 
abscesses, and a further patient developed a pelvic 
abscess complicating a wound infection. 

Eight patients in the lincomycin group had their 
wound drained, but there were no infective complica- 
tions. However, in the control group 5 of the 6 patients 
with wound drainage developed a wound infection. 

Additional antibiotic therapy was given to 11 
patients in each group, the commonest indications 
being the presence of wound infection, urinary tract 
infection or postoperative chest infection. With the 
latter two complications the antibiotic prescribed was 





Fybranta in diverticular diseas 


In a recent clinical trial published in the British 
Medical Journal? a comparison was made between 
three forms of treatment for patients with sympto- 
matic diverticular disease. The authors concluded 
from this study that Fybranta Tablets are more 
effective than a high-residue dietora bulking agent. 


Fybranta did not merely improve the symptoms, the 
paper states that Fybranta also normalized the 
pathophysiological changes which diverticular 
disease brings about. 


Fybran 


Br. J. Surg. Vol. 63: December 1976 
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60% ofthe patients were entirely symptom free ater 
only one month on the Fybranta regime. in additios 
in all patients stool weight increased significant. 
transit time was reduced by nearly a halif and intre- 
colonicpressure wasreducedto withinnormatlimi 














Fybranta tablets are easily carried when the patis 
cannot eat at home. Chewed with a drink, they sag 
ply a day's cereal fibre in ahighly acceptable fo^ 
Each tablet contains: Bran 2g. Calcium phosphe 
BPC 100mg: * Brit med 4 (1976) 1, 985 








TR, x MATE 


Convenient, chewable, prescribable bran table 


Full prescribing information on request from: Norgine Limited, 59-62 High Holborn, London WC1V GEE 
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Table IV: DETAILS OF WOUND INFECTIONS IN LINCOMYCIN GROUP 


Case Degree of 
No. Age Histological diagnosis Appendix swab infection* Wounc swab "me 
32 14 Normal B. fragilis, E. coli 3 B. fragilis, E. celi 
4l 9 Normal No growth 3 Staph. aureus 
143 9 Reactive lymphoid hyperplasia B. fragilis 2 B. fragilis 
147 12 Chronic appendicitis B. fragilis, E. coli 2 B. fragilis 
34 H Acute appendicitis No growth j No swab 
200 28 Acute appendicitis B. fragilis, E. coli, 2 E. coli, anaerobic streptocesci 


C. welchii 


* Grade 1, superficial inflammation of the wound with minima 
infection of a large part of the wound, usually with purulent dis 


wound, widespread cellulitis and heavy purulent discharge. 


i or no discharge; grade 2, superficial inflammation and 
charge: grade 3, deep infection with breakdown of part o 
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Table V: DETAILS OF WOUND INFECTIONS IN CONTROL GROUP 














Case Degree of 
No. Age Histological diagnosis Appendix swab infection * Woend swab 
10 51 Normal B. fragilis, E. coli 3 B. fragilis, €. coli 
19 15 Normal No growth 3 No swab 
38 SI Normal No growth i No growth* 
5 li Reactive lymphoid hyperplasia No growth i No swab 
79 47 Reactive lymphoid hyperplasia B. fragilis, E. coli, 2 No growth? 
Str. faecalis 
17 24 Chronic appendicitis No growth 2 No swab 
22 46 Acute appendicitis No growth 3 E. coli 
42 6 Acute appendicitis B. fragilis, P. aeruginosa, 2 B. fragilis 
Klebsiella spp. 
46 13 Acute appendicitis Str. faecalis, Staph. aureus 2 No growth? 
69 28 Acute appendicitis No growth 3 Staph. aureus, 
6-haemolytic streptesici 
114 30 Acute appendicitis Str. faecalis 3 B. fragilis, Str. faecaib« 
132 23 Acute appendicitis B. fragilis, E. coli 3 B. fragilis, E. coli 
182 13 Acute appendicitis B. fragilis, E. coli, 3 B. fragilis, Staph. ausus, 
anaerobic streptococci anaerobic strem otmi: 
183 32 Acute appendicitis No growth 2 No swab x 
193 35 Acute appendicitis B. fragilis, E. coli, 3 B. fragilis, E. coli, 
Str. faecalis anaerobic streptocox 
30 14 Acute appendicitis (perforated) B. fragilis, P. aeruginosa, 3 B. fragilis, P. aeruginas. 
E. coli E. coli | 
159 43 Acute appendicitis (perforated) E. coli 3 E. coli 


39  :3  Acule appendices hl en Ran 
* Grade 1, superficial inflammation of the wound with minimal or no discharge; grade 2, superficial inflammation ara 
infection of a large part of the wound, usually with purulent discharge; grade 3, deep infection with breakdown of par! : 


wound, widespread cellulitis and heavy purulent discharge. 
t Receiving antibiotic therapy. 


either ampicillin or Septrin and it is untikely that 


these substances significantly affected the development 
of the wound infections. 

No side-effects were noted in the patients receiving 
lincomycin. 


Discussion 

The development of wound infection after appendi- 
cectomy is related to many factors, the most important 
being the presence of peritoneal contamination which 
may follow perforation of the appendix or inadequate 
surgical technique but can be found where there are 
only minimal changes of appendicitis. The incidence 
of postoperative complications following a routine 
‘cold’ appendicectomy, however, is unacceptably high. 
Concern regarding the morbidity associated with 
appendicectomy has led to numerous studies into the 
value of antibiotic prophylaxis in preventing wound 
infection. The aim of prophylaxis is to provide a high 
concentration of an antibacterial agent in the wound 
at the time of greatest risk. This can only be achieved 
if the potential bacterial pathogens and their antibiotic 
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sensitivities are well recognized. There are few r= 
of the bacteriology of appendicitis, and in s 
studies the organisms have been referred to ss” 
normal enteric flora’. The predominant bac 
species in the faeces are anaerobic anc require 
standard of specimen collection and laboratory 
for their isolation. B. fragilis, one of she com 
organisms in the faeces, has been found in sw 
the appendix area in 37 per cent of patients underseià 
appendicectomy and in 78 per cent of cases wne 
bacteria were isolated from a swab taken fro i 
site (Leigh et al., 1974). These organisms wese- io 
responsible for 87 per cent of wound infections afer 
appendicectomy. 
Most trials of antibiotic prophylaxis in susti 





1971; Magarey et al, 1971) whereas signi 
reductions in the incidence of wound infection cx 
achieved by the topical application of ampk 
cephaloridine or tetracycline (Ricket: and Jac 
1969; Mountain and Seal, 1970; Longford et al.. 5 
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Andersen et al., 1972; Benson et al., 1973; Evans et al., 
1974). Less agreement has been reported with the use 
of topical antiseptics, although Gilmore et al. (1973) 
showed a beneficial effect with povidone iodine 
aerosol, These results might appear surprising but can 
be readily explained by the bacteriological findings, as 
B. fragilis would not be inhibited by the blood or 
tissue concentrations of these antibiotics achieved on 
standard parenteral therapy, whereas the very high 
tissue concentration attained by the use of local 
antibiotic powders or solution are more likely to be 
effective against the majority of strains. The use of 
parenteral prophylactic antibiotics such as lincomycin, 
which is highly active against bacteroides and other 
anaerobes, has not been reported. A full course of 
lincomycin therapy has been shown to reduce the 
incidence of wound infection after appendicectomy in 
patients with perforated appendicitis (Leigh et al., 
1974), and the combination of lincomycin and an 
aminoglycoside given in the operative and immediate 
postoperative periods is effective in surgical patients 
(Stokes et al., 1974). The present study confirms the 
beneficial effect of a single injection of lincomycin in 
other forms of appendicitis. The incidence of wound 
infection was significantly reduced, and although a 
single intramuscular injection cannot be expected to 
influence the development of severe pelvic sepsis 
following gross contamination of the peritoneal 
cavity, comparison with the patients in the control 
group suggests that lincomycin was successful in 
preventing minor wound contamination progressing 
to a true infection. 

The universal use of chemoprophylaxis is unwise, 
as it is unnecessary in many patients undergoing 
uncomplicated surgery, it may induce the develop- 
ment of resistant bacteria (Garrod, 1972) and there is 
the likelihood of side-effects from the antibiotic. On 
the other hand, it cannot be argued that the incidence 
of wound infection is sufficiently low to warrant the 
conclusion that ‘no further research’ is required 
(Benson et al., 1973). It is essential to try to detect the 
‘patients at risk’ and this requires the services of the 
laboratory. 

The presence of gross peritoneal contamination due 
to perforation of the appendix and the presence of 
bacteria, especially B. fragilis, at the site of operation 
predict a high incidence of infective complications, and 
is important in deciding which patients should receive 
antibiotic therapy. There will be an inevitable delay in 
awaiting the results of bacteriological culture in the 
latter group of patients, but it should be possible for 
the laboratory to report the presence of bacteroides 
after 1 or 2 days’ culture, and this period of delay does 
not markedly affect the incidence of wound infection. 

Although anaerobic bacteria were the commonest 
organisms isolated from wound infections in this study, 
in many cases there was a mixed growth and very 
occasionally the wound infection was due to a pure 
growth of E. coli. In the past the significance of aerobic 
bacteria in mixed cultures has been overemphasized, 
but it is important that these organisms are not 
disregarded in the therapeutic régime. Whilst 
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antibiotic therapy with substances only active against 
anaerobic bacteria has resulted in clinical cure despite 
the presence of aerobic bacteria (Gorbach and Bartlett, 
1974), infections due to these organisms, particularly 
E. coli, do occur. 

In this study, 3 of the 23 wound infections were 
caused by E. coli, either alone or in association with 
other aerobic bactería. The incidence of Staph. aureus 
in wound infections following intestinal surgery is low 
compared with other forms of surgery, but will occur 
in all series, and 2 patients developed such an infection 
in this study. 

At the present time it is prudent that the initial 
treatment of severe wound sepsis includes antibiotics 
active against both aerobic and anaerobic bacteria, 
although it may be possible to alter the treatment when 
the results of bacteriological examination are known. 
However, the prophylactic use of lincomycin in 
patients undergoing appendicectomy is valuable in that 
it significantly reduces the incidence of wound infec- 
tion, is active against the commonest bacteria asso- 
ciated with wound sepsis and is not associated with 
any side-effects. It is likely that clindamycin, with its 
greater bacterial activity, will prove even more 
valuable, and chemotherapeutic substances such as 
metronidazole or minocycline should also be tested. 

The results of this study, however, show that 
systemic antibiotic prophylaxis can be used as success- 
fully as topical therapy, provided that appropriate 
compounds, effective particularly against anaerobic 
bacteria, are used. 
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Erratum 


The article ‘Amputation for vascular disease’ published on pages 683- 
690 of the September issue was a Review Article. It is regretted that 
owing to a publishing error this fact was not recorded in the contents 
list or title. 
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Noxytiolin and peritoneal adhesion formation 


O. J. A. GILMORE AND CLARE REID* 


SUMMARY 

Clinical and experimental studies have suggested that 
intraperitoneal noxytiolin prevents adhesion formation. 
A reliable experimental animal model was therefore 
established and the effect of noxytiolin on adhesion 
formation was evaluated in a controlled trial using 80 
rats. All 40 rats given Ringer solution developed 
adhesions, whereas in 7 out of 40 given noxytiolin no 
adhesions were found (P<0-02). Noxytiolin reduced 
both the total and the mean number of adhesions formed 
(P « 0:2) and their mean length of attachment (P < 0-05). 
The anti-adhesive effect of noxytiolin may be due to its 
anticoagulant, cytotoxic or antibacterial properties. 


PERITONEAL adhesions have now replaced external 
hernia as the commonest cause of bowel obstruction 
in the United Kingdom (Ellis, 1974). As the number of 
patients subjected to laparotomy increases so does the 
incidence of obstruction due to adhesions. Surgeons 
have been searching for a means of preventing 
adhesions for decades and a multitude of materials 
and methods have been tried. However, the effect of 
noxytiolin (Noxyflex) has not been investigated 
despite its widespread intraperitoneal use and the 
various suggestions that peritoneal adhesions appear 
to form less frequently following its use. Browne and 
Stoller (1970) remarked on how pleasing it was to 
find ‘no adhesions’ when reoperating on patients who 
had recovered from faecal peritonitis following 
noxytiolin treatment. Pickard (1972) stated that 
noxytiolin ‘seemed to be very effective in detaching 
fibrinous plaques from the bowel wall’. Tolhurst 
Cleaver et al. (1974) found adhesions less frequently 
in rats given noxytiolin than in those given Hartmann's 
solution, and when adhesions were present they were 
‘few and flimsy’. These authors concluded that a 
controlled investigation was warranted to determine 
whether or not noxytiolin actually prevents adhesions. 


Materials and methods 

Female Wistar rats weighing 150-200 g were used 
exclusively. To avoid the chance of deposition of 
starch granules in the peritoneal cavity all the opera- 
tions were performed without gloves in clean but not 
sterile conditions. 


Pilot study 


A pilot study was undertaken in 31 rats to find a. 


reliable and reproducible method of inducing peri- 
.toneal adhesions. Five methods were assessed: the 
first was based on that described by Sachdeva et al. 
(1971); the other four were either described or based 
on methods used by Ellis (1962) in his comprehensive 
study of experimental adhesion formation. Under 
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ether anaesthesia, following shaving and skin disinfec- 
tion, the abdomen of each rat was opened through a 
4-cm, vertical, midline incision. One of the following 
five procedures was then carried out: 

l. Caecal rub: In 9 rats an area of caecal wall 
measuring 1:5 x 1-0 cm was rubbed with sterile cotton 
gauze until petechial haemorrhages occurred. 

2. Peritoneal crush: In 9 rats an area of right, lower 
quadrant, parietal peritoneum measuring 1:0 cm? was 
crushed by applying artery forceps for ! minute. 

3. Ischaemic loop: In 4 rats a 2:5-cm length of small 
bowel was rendered ischaemic by tying a single, 
mesenteric arcade blood vessel and dividing the 
marginal artery at two points 2:5 cm apart. 

4. Peritoneal hillock. In 5 rats a small hillock of 
parietal peritoneum was lifted up by artery forceps 
and firmly ligated at its base, thus strangulating a 
button of peritoneum 2-3 mm in diameter. 

5. Excision and closure of peritoneal defect: In 4 
rats an area of right, lower quadrant, parietal peri- 
toneum was grasped and lifted with a pair of Duval 
forceps measuring 14cm along their grasping tip. 
The forceps were then adjusted so that the flap of 
peritoneum reached a point 0:5 cm proximal to the 
teeth of the forceps. The peritoneum and underlying 
muscle were incised with a scalpel along all margins 
of the forceps which, when removed, left a clearly 
marked window of peritoneum measuring Ll:0x 1-4 
cm. This window and the underlying muscle were then 
excised and the resultant defect closed with con- 
tinuous atraumatic 3/0 black silk sutures. 

All the abdominal incisions were closed in two 
layers. The musculoperitoneal layer was closed with 
continuous 2/0 chromic catgut, and the skin with 
continuous 2/0 black silk. 

All the rats were killed at 1 week and an autopsy 
examination of the abdomen was carried out through 
a U-shaped incision extending from the costal margin 
to the pubis. The following were then determined: 
number of adhesions formed in each rat, density of 
the adhesions formed, site of adhesion formation and 
the possibility of accurately measuring the adhesions. 


Results of pilot study 

1. Caecal rub: Only 3 of the 9 rats in this group 
developed adhesions. In all 3 the adhesions were so 
dense that accurate measurement of their area of 
attachment was impossible. 

2. Peritoneal crush: The site of the peritoneal 
crush was visible in all the rats, but none developed 
adhesions. 





* Surgical Professorial Unit, St Bartholomew's Hospital, 
London. 
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3. Ischaemic loop: All 4 rats developed dense 
adhesions to the ischaemic loop of bowel, but an 
objective estimation of the quantity of adhesions was 
not possible. 

4, Peritoneal hillock: Four of the 5 rats in this group 
had an adhesion to the hillock of parietal peritoneum. 
In each rat the length of attachment of the adhesion 
was measurable but was constant. 

5. Excision and closure of peritoneal defec:: All the 
rats in this group developed adhesions. Every adhesion 
had an easily measured linear attachment either to the 
closed peritoneal defect or to the midline scar. 

From these results, it was concluded that the 
excision and closure of a peritoneal defect should be 
used for the definitive study. 


Definitive study 

Excision and closure of a right, lower cuadrant, 
peritoneal defect was carried out in 80 femaie Wistar 
rats. Following closure of the defect a card was drawn 
allocating the rat to one of two groups according to the 
intraperitoneal instillate: 2-0 ml Ringer's solution in 
the control group and 20 ml noxytiolin 1 per cent 
solution in the experimental group. The appropriate 
solution was injected into the peritoneal cavity 
immediately before inserting and tying the final 
musculoperitoneal suture. 

Assessment of adhesion formation: All the rats were 
killed at 1 week and an abdominal autopsy examina- 
tion performed in ignorance of the treatmert group. 
A reversed C incision was made along the left side of 
the abdomen as the peritoneal defect was on the right. 
In every rat the following were recorded: number of 
adhesions present, length of attachment of each 
adhesion, measured in mm with a ruler, and site of 
origin of each adhesion and the site of adherence. 


Statistical methods 

Fisher’s exact test (Fisher, 1935) was used to compare 
the number of rats with no adhesions in thé two 
groups. Student's /-test was used to compare the mean 
number of adhesions and their mean length of 
attachment. 


Results 

The effect of treatment upon the number of adhesions 
found in each rat is shown in Fig. 1. All the rats in the 
control group (Ringer's solution) developed adhesions, 
whereas 7 rats given 2 ml of a I per cent solation of 
noxytiolin did not develop adhesions (P « 0-02). 

The total number of adhesions found in each group 
and the mean number of adhesions found per rat are 
given in Table I. Both the total and mean number of 
adhesions found were less in the noxytiolin group, 
although the difference is not significant (r = 1:38, 
P«02) 

The total length of attachment of adhesions for 
each group is given in Table IH. The mean length of 
attachment of the adhesions was significantly less in 
rats treated with a 1 per cent solution of noxytiolin 
(P « 0-05). 
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Fig. 1. Incidence of adhesions related to treatment. 
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Table I: TOTAL AND MEAN NUMBER CF 
ADHESIONS RELATED TO TREATMENT 


No. of Mean mer. 
adhesions in of adhesacens 
Treatment 40 rats per rsx 
Ringer's solution 72 1-80 
Noxytiolin 1% solution 61 1-53 


Difference between groups is not significant (P< 0-2). 


Table H: TOTAL AND MEAN LENGTH GF 
ATTACHMENT OF ADHESIONS RELATED TO 
TREATMENT 





Total length gih 
per rat (rs «i 


Treatment in 40 rats (mm) 
Ringer's solution 585 14-6 
Noxytiolin 175 solution 443 iLOR | 





Difference between groups is significant (P< 0-65). 


The structures most commonly found to be adherent 
to either the peritoneal defect or the midäne scar were 
the ovarian complex and the greater omentum. Beth 
these structures are vascular, and at autopsy cw 
blood vessels were sometimes noted to be grovemg 
from the adhesion into the closed peritoneal defect 

No rats in the study died and none showed ary 
adverse effects to treatment with noxyticin. 












Discussion 
The pilot study showed that in the rat the excision aw 
closure of a parietal peritoneal defect measuring 1-« » 
1-0 cm offers an experimental model causiag adhesions 
which were both easily counted and measured. Tais 
method allowed a quantitative assessmen: of the arfi- 
adhesive effect of noxytiolin. In the past me ny 
peritoneal adhesion studies have relied upon sif 
jective rather than objective observations. 
Significantly more rats treated with a 1 per cent’ 
noxytiolin solution did not develop  adhesiccs 
compared with those in the control group (P « 0-6... 
Noxytiolin reduced both the total and mean number: af 
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adhesions formed (P « 0-2) and their mean length of 
attachment (P « 0-05) in treated rats, compared with 
controls receiving an equal volume of Ringer's 
solution. 

The intraperitoneal instillation of noxytiolin at 
operation was both simple and swift; its use in the 
clinical situation would neither hamper nor prolong 
an operation. The anti-adhesive effect of noxytiolin has 
since been confirmed in a separate study, concerning 
the effect of noxytiolin lavage on colonic anastomosis 
healing (Rosin et al., 1976). 

It is interesting to speculate why noxytiolin prevents 
adhesion formation. O'Meara stated that noxytiolin 
has marked anticoagulant properties (Garrett, 1969). 
It is possible that its anticoagulant action prevents 
fibrin deposition and thus adhesion formation. 
O'Meara has also shown that noxytiolin has a slight 
anti-thromboplastic action, but no fibrinolytic activity. 

Jamieson (1972) and Desai and Jamieson (1973) 
demonstrated noxytiolin to be an effective cytotoxic 
agent. It is possible that this action prevents fibroblast 
proliferation in the fibrinous exudate, which is the 
manner in which steroids and cytotoxic drugs inhibit 
adhesion formation (Ellis, 1974). 

The antibacterial property of noxytiolin may play a 
part in its anti-adhesive effect, as peritoneal defects 
alone do not cause adhesions (Ellis, 1962). Additional 
factors required include ischaemia (Ellis, 1962), starch 
(Jagelman and Ellis, 1973), fragments of suture 
material, lint or gauze (Sturdy et al., 1967) and faeces 
or bacteria (Jackson, 1958). Jackson (1958) showed 
that blood alone did not cause adhesions, but if 
bacteria were present adhesions occurred. Muller and 
Rademaker (1933) showed the same result with gauze 
in guinea-pigs. For these reasons we believe that the 
antibacterial power of noxytiolin probably contributed 
to its anti-adhesive effect by eliminating one of the 
additional factors required for adhesion formation. 
The laparotomies in the rats were carried out in clean 
but not sterile conditions. The surgeon did not wear 
gloves (to avoid starch deposition) and so some 
bacterial contamination was inevitable. 

We have shown that a | per cent solution of 
noxytiolin given to rats intraperitoneally at operation 
reduces postoperative peritoneal adhesion formation. 
This anti-adhesive effect may be due to its anti- 
coagulant, cytotoxic or antibacterial properties, or 
perhaps to a combination of these factors. The findings 
of this experimental study confirm the clinical 
impressions of Browne and Stoller (1970) and Pickard 
(1972), who all remarked on the absence or lack of 
adhesions following noxytiolin treatment in peritonitis. 
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inflammable antiseptics and theatre fires 
C. E. BRISCOE, D. W. HILL AND J. P. PAYNE* 


SUMMARY 

This paper describes an investigation designed to find 
out if theatre fires could be started by the antiseptic 
painted on the patient's skin being ignited by cautery or 
diathermy. 

It was found that hot wire cautery or diathermy 
generaied enough heat to ignite all alcohol-based 
antiseptics even if these contained as little as 20 per cent 
alcohol. They could also cause iodine to explode in the 
presence of nitrous oxide, and nobecutane to explode in 
the presence of nitrous oxide or increased oxygen. 

The likelihood of these combinations causing fires is 
discussed, and it is recommended that when diathermy 
or cautery is to be used near the surface of the body, 
either an aqueous-based antiseptic is used or if spirit 
solutions are required they are carefully dried off before 
proceeding. 


THE occurrence of minor fires around the bodies of 
patients during surgical procedures continues to be 
reported (Magruder and Guber, 1970; Elkington, 
1971); and stories of unreported fires abound. 

These fires are often associated with the use of 
cautery or diathermy on the body surface. The 
possibility that these instruments might ignite the 
surgical drapes was investigated by Cameron and 
Ingram (1971), but the initial cause of such fires may 
be ignition of the antiseptic painted on the patient's 
skin which subsequently ignited the drapes. 

An experiment was therefore designed to mimic the 
conditions under which these fires occur. The tempera- 
ture at which the commonly used antiseptics were 
ignited by a hot wire was investigated both in air and 
in an atmosphere of anaesthetic gases such as might 
be encountered when the patient's expiratory valve lies 
close to the operation site. These temperatures were 
then compared with those encountered in clinical 
practice. 


Materials and methods 

A brass fire box (5 cm diameter) was constructed with 
an electrically heated nichrome wire spiral built into it. 
This wire was connected to a variable resistance 
enabling the temperature to be varied from room 
temperature to over 1200 ^C. A chromel-alumel 
thermocouple was spot-welded on to the surface of 
the wire and connected to a voltmeter reading in mV. 
The temperature at the surface of the wire was then 
obtained from reference tables and the figures were 
checked on an optical pyrometer. 

In order to introduce various gas mixtures, one end 
of the fire box was connected to a gas supply from an 
anaesthetic machine while the other end was open, 
allowing the gas to flow across the hot wire. The gas 





passed through a water trap to avoid a flashouc 
explosion and the oxygen concentration was meascrs 
in a Servomex oxygen analyser. 

The antiseptics and materials to de tested ce 
introduced on a copper saucer of 13cm dianeet: 
with a long handle, and the surface cf the liqui 
solid material was placed as close to the now 
possible without touching it. The rod was then rs 
tained at increasing temperatures for 30 seconós. st 
time until ignition occurred. The time to ignitic 
the ignition temperature were first recorded in ar, 
then in varying mixtures of nitrous oxkle and ox: 
ending with 100 per cent oxygen. 

Several of the antiseptics tested were in a 7E 
cent alcohol mixture and the effect on the ig 
temperature of diluting the alcohol was investi 
The possibility that the ignition point migh 
influenced by a patient's expiratory valve blow rs 
the substance was examined by increasing the gas 
flow through the fire box. 


























Results 

Table I shows the temperatures of the wire requ red :c 
ignite the substances tested, first in air. then in di 
cent oxygen and 70 per cent nitrous oxide, and fi 
in 100 per cent oxygen. The antiseptics based o 
per cent industrial alcohol ignited at around 90 
but up to 90 ^C lower than this in the nitrous o 
oxygen mixture and a few degrees lower still : 
per cent oxygen. The antiseptics in aqueous sol 
would do no more than smoulder without supr 
a flame and they only did this at temperatures © 
1000 ^C or over. 

Two substances exploded. One was iodine at $20 C 
in the presence of nitrous oxide, and the other was 
nobecutane in both the nitrous oxide/oxygen mixture 
and in 100 per cent oxygen at 820 and 755^ 
respectively. 

The temperatures at which the surgical erep 
sterile paper, green towels and gauze gnited acceso 
shown. These are all lower than for the fluids, : 
between 730 and 770 °C, and showed a marked 
in the presence of nitrous oxide and oxygen to 
500?C. Soaking these materials im the ign 
antiseptics resulted in their ignition tempera sies 
rising to nearer the ignition temperatures of fae 
fluids. 

The length of time before ignition proved not « 9€ 
an important consideration. All the substances g7 ted 
within 15 seconds if they were going to ignite zd if 
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Table 1: TEMPERATURE OF IGNITION OF VARIOUS ANTISEPTICS 


Substance 


Chlorhexidine and cetrimide in 707 alcohol (Savion) 
Chlorhexidine digluconate in 70% alcohol (Hibitane) 
lodine in 707; alcohol 

Proflavine in 70?7 alcohol 

Thiomersal in 50° alcohol (Merthiolate) 

Chlorhexidine digluconate in aqueous solution (Hibitane) 
Chloroxylenol in aqueous solution (Dettol) 





Povidone-iodine in aqueous solution (Disadine, Betadine or Pevidine) No ignition 
890 


Nobecutane 


Gauze 
Green towels 
Sterile paper 


Ignition temperature (°C) 


In 3055 oxygen/ 


In air 70% nitrous oxide In 100% O, 








915 870 825 
920 840 820 
930 820 (explodes) 820 
890 880 870 
920 890 890 


No ignition 
No ignition 


No ignition 
970 (smoulders) 
1100 (smoulders) 
820 (explodes) 


No ignition 
970 (smoulders) 
1100 (smoulders) 
790 (explodes) 


780 485 460 
710 485 460 
720 520 490 


ERE 


Table H: TEMPERATURE OF IGNITION OF VARYING 
DILUTIONS OF CHLORHEXIDINE AND CETRIMIDE 
IN ALCOHOL 

Ignition temperature (°C) 


In 30% oxygen/ 


Alcohol (°) In air 7075 nitrous oxide In 100% O, 

70 870 870 825 
60 880 870 850 

80 890 870 850 
4) 880 870 850 
30 940* 870 870 
29 940 890 
19 990* - 





* Flame not supported, 


Table HI: EFFECT OF GAS FLOW ON IGNITION 

TEMPERATURE OF CHLORHEXIDINE AND 

CETRIMIDE IN 70 PER CENT ALCOHOL 

Flow of air: No flow Ignition temperature (^C): 890 
1 litre/min 890 
2 litres/min 920 
4 litres/min 930 


the temperature was then raised 20 ^C they could be 
guaranteed to ignite within 3 seconds. 

An attempt was made to ascertain how much 
dilution of the alcoholic antiseptics would be needed 
to prevent them igniting and the results are shown in 
Table II. In fact, flames were supported at all dilutions 
down to 20 per cent alcohol if nitrous oxide and oxygen 
were present, although the ignition temperatures were 
a little higher at these dilutions. 

Table HI shows the effect of increasing the gas flow 
through the fire box. Raising the gas flow from zero 
to 4 litres/min resulted in the temperature of the wire 
having to be raised 40 °C to ignite the same material. 


Discussion 

Fires are a very alarming and unexpected complication 
of a surgical procedure. A number of these fires occur 
when non-inflammable anaesthetic gases are in use, 
and they often happen when diathermy or hot cautery 
is being applied to, or near, the surface of the body. 
Cameron and Ingram (1971) demonstrated that the 
sürgical drapes could be ignited by a hot wire cautery, 
but these are usually removed from the site of surgery 
and the fires may well be initiated by the vapour from 
antiseptic catching fire. The heat of the skin will 
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ensure that this is in high concentration near the 
Operation site. 

Thus, a fire known to one of the authors occurred 
after a surgeon painted the abdomen with chlor- 
hexidine digluconate, opened the skin with a knife and 
then started to cut deeper layers with the diathermy. 
Another broke out while perineal warts were being 
cauterized after painting with a spirit solution. The 
two fires reported during ophthalmic operations 
(Magruder and Guber, 1970; Elkington, 1971) make 
no reference to the surgical painting, but they may 
also have been triggered in this way. Five cases 
reported by the Medical Defence Union (1956/7, 1961, 
1971, 1975) were definitely ascribed to this cause. 

That fires could develop in this way is demonstrated 
by the results obtained in this paper. The ignition 
temperatures for these fluids of 800-900 °C are the 
temperatures that would be obtained by a cautery 
glowing a cherry red colour (Newnes, 1972). Various 
manufacturers were in fact asked to state what 
temperatures their hot wire cautery could reach, but 
none was prepared to state a temperature as they said 
there were too many variables such as age and state 
of the rod or wire in use. There is, therefore, no way 
of guaranteeing that a cautery will not reach the above 
temperatures, and the temperatures obtained by a 
diathermy arc are, of course, much higher. 

The temperatures measured in these experiments 
are considerably higher than the conventionally 
measured ignition temperatures. For instance, the 
ignition temperature of industrial methylated spirit in 
air is reported as 365°C and cotton as 254°C 
(Zabetakis, 1965), but these are measured by raising 
the temperature of the whole substance until spon- 
taneous ignition occurs. A different set of circum- 
stances arises when substances are exposed to a spark 
or hot wire. In this case, which is the clinical situation, 
the temperature source is small and the ignitable 
material comparatively large. Conduction and con- 
vection can then reduce the amount of material 
exposed to the temperature to amounts that prevent 
the oxidative reactions of combustion taking place, 
unless the source temperature is considerably higher 
than that of a complete environment that would bring 
about ignition. Wind increases the convection and, as 
the results demonstrate, raises the ignition temperature. 


An atmosphere of nitrous oxide or oxygen slightly 
decreases the ignition temperature but greatly in- 
creases the rate of burning and heat of combustion 
once ignition has occurred. 

The explosions which took place when iodine was 
ignited in the presence of nitrous oxide were pre- 
sumably due to the formation of the explosive 
compound, nitrogen tri-iodide, and this combination 
should be avoided. The explosions which occurred 
with nobecutane were probably caused by the 
contained propellants and it is clearly important to 
keep heat away from this substance and its successors. 

It is apparent from the experiments of diluting the 
alcohol in the antiseptics tested that any substance 
containing more than 10 per cent alcohol is potentially 
inflammable, and it is therefore recommended that 
whenever cautery or diathermy is to be used on or 
near the body surface, one of the many aqueous- 
based antiseptics is employed and the reduction in 
antiseptic efficacy (Lilley and Lowbury, 1971) be 
accepted, or if an alcohol-based antiseptic is used this 
should be cleaned off with a dry swab before the 
diathermy is used. 
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The effect of surgical biopsy on the cell 


production rate of a murine tumour | 
D. BAXTER-SMITH, D. BRYNMOR THOMAS AND A. C. RICHES* 


SUMMARY 

The rate of cell production of a mammary adeno- 
carcinoma following surgical biopsy has been investi- 
gated using vincristine sulphate as a metaphase arrest 
agent. Small implants of the tumour were implanted 
into the inguinal region of young mice of both sexes and 
were seen to have a constant rate of cell production 
both between different tumour generations and during 
tumour growth. Such a constant rate of tumour cell 
production provides an extremely useful model for 
exploring the effects of surgical biopsy. 

Measurements of the cell production rate showed a 
60 per cent decrease for the first 48 hours following 
biopsy after which recovery ensued to reach control 
levels again. Sham-anaesthetized controls and sham- 
resected controls demonstrated none of these changes. 
Similar depression in the rate of cell production was 
seen following biopsy of one tumour in mice bearing 
bilateral tumours. The 48-hour depression was observed 
both in the ipsilateral remnant tumour and in the 
contralateral implant which has not been biopsied. 


Ir is widely held amongst surgeons that tumour 
biopsy is likely not only to spread or implant malig- 
nant cells and thus reduce the effectiveness of 
subsequent radical surgery but also, by some 
mechanism unknown, to increase the rate of growth 
of the tumour. Partly for these reasons, frozen section 
as a diagnostic tool immediately prior to definitive 
surgery is now common practice. By analogy to the 
well-known mitotic surge of the remnant liver 
following partial hepatectomy, a tumour may respond 
similarly to biopsy. The exact timing of such a surge 
could then be determined and perhaps exploited 
therapeutically with suitable anti-mitotic agents. 
Recent techniques devised to investigate the 
cellular kinetics of tissues have contributed much to 
our understanding of the normal cell cycle. The 
uptake of radioactive thymidine analogues with 
subsequent pulse-labelling and the arrest of the cell 
cycle in metaphase by stathmokinetic agents are two 
such important contributions. These techniques have 
been used to study the repair of most healthy tissues 
following perturbation (McMinn, 1969). One striking 
result of these investigations has been the constant 
peak of mitotic activity with which almost every tissue 
responds to perturbation, usually between 24 and 72 
hours. Two opposing explanations have been put 
forward to account for such a mitotic surge. 
Abercrombie (1957) explained this activity by suggest- 
ing the localized release of a ‘wound hormone’ which 
by local diffusion stimulates cells of the same type. 
Taking possibly the opposite view, Bullough and 
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Laurence (1960) considered mitotic stability of normal 
adult healthy tissues to be maintained by the produc- 
tion of an inhibitor which is a tissue-specific humoral 
agent; this they called a ‘chalone’. The work on 
parabiotic rats involving concentration and dilution 
of serum following partial hepatectomy with corre- 
sponding diminution and acceleration of mitotic 
response respectively in the unoperated rat would 
strongly support this idea. Preliminary attempts to 
isolate a ‘chalone’ have been promising (Bullough et 
al., 1964; Boldingh and Lawrence, 1968). With these 
results in mind it was felt that an investigation into 
the effects of biopsy of a malignant tumour, especially 
if a similar burst of activity were found, would be of 
paramount significance to the practising clinician. 


Materials and methods 


Mice and tumour 

Syngeneic CBA/Birmingham mice of both sexes aged 
between 8 and 14 weeks were used throughout. The 
tumour used was a mammary adenocarcinoma which 
was maintained in CBA females (Riches and Thomas, 
1970), and generations 82-109 were used for these 
studies. 


Biopsy procedure 

The mice were anaesthetized using a solution of 
0-15 ml Avertin in 1l0ml warm saline; this was 
injected intraperitoneally in a dose of 0-01 ml/g body 
weight. The skin over the tumour was shaved and 
an arcuate incision around the dorsomedial border of 
the tumour was made. The mobilized tumour was 
biopsied in a plane parallel to the body surface and the 
skin edges were then immediately opposed using 
interrupted 5/0 silk sutures. Some of the control mice 
underwent sham dorsal or ventral midline incisions. 


Cell production rate 

Tumour cell proliferation rate was monitored using 
vincristine sulphate (Oncovin) as a metaphase arrest 
agent, injecting intraperitoneally a dose of 2 mg/kg 
body weight. The 4-hour metaphase accumulation was 
determined by histological quantitative methods as 
described by Smith et al. (1974). Sections were 
prepared from the tumours and the percentage of the 
section occupied by tumour cells determined using 
a modified Chalkley analysis and the number of 
metaphases per unit volume of the section measured. 
From these parameters the cell production rate, i.e. 
number of metaphases per 1000 tumour cells per hour 
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Metaphase accumulation per 1000 cells per hour 


90 95 


100 10 110 


Tumour generation (SMT) 
Fig. 1. Cell production rate of a murine mammary 


adenocarcinoma from different tumour transplant 
generations, 


could be determined, as a linear accumulation of 
metaphases with time has been demonstrated with this 
tumour system (Smith et al., 1974). 

Corrections for section thickness were not necessary 
as the size of chromatin clumps and interphase nuclei 
were very similar. 


Procedure 


Effects of transplant generation and tumour volume 
Groups of mice of both sexes were implanted with 
tumour samples from seven different generations of 
source tumour (generations 90-110). Further groups 
were autopsied at 2-day intervals following trans- 
plantaticn starting at day 7. 

The mean rate of cell proliferation was found to be 
24-7+0-9 metaphases per 1000 cells per hour (Fig. 1) 
and was independent of source generation. Similarly 
the cell proliferation rate remained constant for 
different tumour volumes at 24-8 + 0-7 metaphases per 
1000 cells per hour (Fig. 2). 


Effects of tumour biopsy 

Groups of mice of both sexes were implanted with 
tumour samples and when the tumour reached about 
18 mm in diameter (day 11-12) about half of the 
tumour mass was removed under anaesthesia. 
Appropriate untreated anaesthetized controls and 
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Fig. 2. Cell production rate of a murine mammary 
adenocarcinoma at different times after transplantation, 


sham-resected anaesthetized controls were includit: 
Further groups of mice receiving two tumour g 
one in each inguinal region, were anaesthetized ane. 
one tumour biopsied. 

Biopsy of the tumour was seen tc produce ap. 
immediate fall in the cell production rate to a reae 
value of 10-3 + 3-0 metaphases per 1000 cells per 
(t-test for controls versus resected animals, P « 0- 
followed by a gradual recovery over the ensuing 
hours to control values of 25:3 € 20 metaphases 
1000 celis per hour (Fig. 3). Subsequently, the 
production rate remained at control levels up tc 
hours after biopsy. Anaesthetized contrels and sha? 
resected anaesthetized controls had a similar wel 
production rate of 25-4 + 2:0 and 22-4 + 30 metap hies 
per 1000 cells per hour respectively and did not difer 
from untreated controls (P> 0-5). 

Biopsy of a tumour in animals bearing bilateca: 
subcutaneous inguinal implants is seen to reduce 
pre-resection values of 26:4 £ 224 and 267 * 1-5 m 
phases per 1000 cells per hour for left and ^ 
implants respectively to 4-hour post-biopsy levels of 
11-8: 2:6 and 12-1 € 1-5 metaphases per 1000 celis per 
hour for the ipsilateral and the contralateral impas 
respectively (Fig. 4). Again by 48 hours pestoperat:vs 
the rate of cell proliferation had beem restored 
control values. 
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Fig. 3. Effects of resection on the cell production rate of a 
murine mammary adenocarcinoma. 


Discussion 

The particular tumour model used in these experi- 
ments is especially useful in assessing the effects of a 
surgical procedure such as a biopsy. It has a remarkable 
constancy of cell proliferation rate regardless of 
tumour generation or tumour volume. 

The cell production rate has been calculated from 
the 4-hour metaphase accumulation after vincristine 
sulphate. It has previously been demonstrated with 
this tumour that the rate of accumulation of meta- 
phases is linear up to at least 10 hours after vincristine 
administration and there is also no lag phase (Smith 
et al., 1974). Thus, it is justifiable to calculate the cell 
production rate from the 4-hour metaphase accumula- 
tion in this case, 

The 48-hour depression in tumour cell production 
rate following biopsy not only in the remnant tumour 
but also in the contralateral tumour (and, one might 
suspect, in any metastatic focus) is almost exactly the 
opposite to the mitotic surge of normal tissues. The 
factors involved in this systemic mechanism are under 
investigation. Several mechanisms might explain this 
effect. There appears to be little evidence for the 
“existence of tissue-specific inhibitors (chalones), as 
described by Bullough (1967), in this system unless a 
large intracellular pool is released on damaging the 
tissue. Chalones have been described for several 
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Fig. 4. Effects of unilateral resection on the cell production 
rate of bilateral mammary carcinomas. 


tumour systems, in particular for an epidermal 
carcinoma (Bullough and Deol, 1971), and for both 
rat and human myeloid leukaemia (Rytómaa and 
Kiviniemi, 1968, 1970). There is, however, some 
evidence to suggest that in fact chalone levels are 
lower in tumour cells than in normal cells as a result 
of loss across the cell membrane (Bullough and 
Laurence, 1968; Rytómaa and Kiviniemi, 1968). 
Indeed, it has been suggested that this may be the 
primary defect in tumour cells. No chalone has been 
described for a mammary adenocarcinoma, and in 
view of the levels of chalone in other tumours it would 
seem unlikely that this was the major inhibitory 
factor in this system. 

The most likely possibility to explain the post- 
operative mitotic depression comes from a considera- 
tion of haematological and vascular parameters. It has. 
been shown (Tannock, 1968, 1972) that both the 
mitotic index and the growth fraction of a tumour are 
likely to be highly dependent on oxygen diffusion, and 
that tumour oxygen tension is dependent on systemic 
blood pressure (Cater et al, 1962) and thus very 
susceptible to hypotension. Although attempts to 
reduce haemorrhage during the surgery to a minimum 
were made, exhaustive blood loss was inevitable. It 
has been shown (Riches et al., 1973) that as little as 
0-5 cm? blood loss will represent a 25 per cent loss in 
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blood volume in a mouse. The combined effect of 
anaesthetic hypotension and post-haemorrhagic 
anaemia and anoxia could well be sufficient to 
produce the mitotic inhibition observed. Investigation 
into this possibility is currently in progress. 

Local vascular changes are also likely to be en- 
countered following biopsy of such a vascular tumour. 
Small capillaries at the cut surface of the tumour 
will be sealed by small blood clots such that the 
tumour cells in this locality will then be dependent on 
diffusion of oxygen and nutrients until the local 
capillaries are restored and neovascularization enables 
oxygen and nutrients to arrive at these cells by 
perfusion. Such a transient but severe effect on the 
malignant cells at the cut edge could reduce the 
overall rate of cell production observed. This would 
produce a gradient of mitotic activity, decreasing 
towards the cut edge of the tumour in a similar 
fashion to that found around tumour axial blood 
vessels (Tannock, 1968). Preliminary results using a 
different tumour (fibrosarcoma) suggest that following 
the drilling of a hole through the tumour a gradient 
of mitoses increasing away from the cut edge is 
seen. 

It is feasible that the post-biopsy depression of cell 
production might well be influenced by the inhibition 
of the production of tumour angiogenesis factor 
(TAF), as proposed by Folkman et al. (1971). 
Following tumour cell damage the synthesis of TAF 
will correspondingly fall and a proportionate fall in 
the mitogenic stimulus to the vascular endothelium 
would be expected. This is likely to influence neo- 
vascularization of the tumour which will affect the 
recovery from the mitotic depression. TAF production 
is unlikely to be a major factor in recovery, however, 
as in the present experiments both the ipsilateral 
resected tumour and the contralateral unresected 
tumour demonstrated a similar time scale for 
recovery from mitotic depression. 

Immune mechanisms may also influence the 
balance between cell production and cell loss in some 
tumour systems (Currie, 1974). This tumour has been 
transplanted for many generations and resection or 
immunization with irradiated tumour cells failed to 
induce immunity, so that immune phenomena are 
unlikely to be important in this case. 

It seems likely that haematological and vascular 
parameters might well be the major factors involved 
in influencing the cell production rate after surgery. 
These experiments could be related more to major 
surgery in man rather than a biopsy procedure and 
further experiments are in progress to investigate the 
role of these parameters in cell production. Follow-up 
chemotherapy or radiotherapy is often linked with 
surgery and the kinetic properties of any remaining 
tumour cells are important. 
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Reviews and notices of books 


Operative Anatomy of Abdomen and Pelvis 

Edward A. Edwards, Paul D. Malone and John D. MacArthur. 
280 x 225 mm. Pp. 418-- xxii, with 224 illustrations. 1975. 
London: Kimpton. £20-65. 


A CONSTANT anxiety among teachers of surgery is that the 
standard of anatomical knowledge of the surgical trainee 
should remain at the highest level; anyone who has seen a 
surgeon lost down a deep dark hole could only agree with the 
vital importance of this statement. Unfortunately, it seems 
more and more difficult to fit gross anatomy into the ever- 
increasing postgraduate curriculum. 

This beautifully prepared volume represents just the sort of 
work which can help remedy the situation. It presents in 
magnificent detail the applied anatomy of many of the standard 
intra-abdominal and pelvic operations. The reader thus revises 
his anatomy relatively painlessly while studying a wide range of 
procedures, from repairing a hernia to performing a radical 
partial hepatectomy. Naturally, those operations are chosen 
which best display the anatomy of the area. The text is clearly 
written and well presented, but it is the profuse illustrations 
which make this such an attractive atlas. Many of the figures 
come from the great classic illustrators of the past and are 
indeed works of art. There is an excellent bibliography at the 
end of each chapter. 

This is a volume which will certainly appeal to candidates 
working for the Primary FRCS as well as to practising surgeons 
who wish to revise the detailed topography of the abdomen and 
pelvis. 

HAROLD ELLIS 


A Colour Atlas of General Surgical Diagnosis 
William F. Walker. 190 x 140 mm. Pp. 448, with 757 illustrations. 
1976. London: Wolfe. £15. 


THe colour pictures in this handily sized atlas are almost 
uniformly excellent. The accompanying text is brief, clear and 
concise. The section on skin lesions is exceptionally good. The 
range covers the whole of general surgery, including vascular 
surgery and head injuries. Perhaps there is not quite enough on 
orthopaedics and urology, but it is hoped to deal with these in 
separate volumes as the series expands. The scope of the atlas 
could be enlarged further by illustrations relevant to tropical 
surgery. 

The whole production is of a very high standard, and there 
is a good index. 

This book will be of great value to the student, although he is 
unlixely to buy a copy himself. It does not, of course, replace 
Hamilton Bailey's Demonstrations of Physical Signs in Clinical 
Surgery or a standard textbook, to both of which it is comple- 
men'ary. It will be of particular value in revision, and would 
help many fellowship candidates both in this respect and in 
filling any gaps. 

This Atlas should be in every hospital library. One looks 
forward not only to other volumes in the series, but also to 
further additions in the second edition, for which there will 
doubtless be a considerable demand. 

J. N. WARD-MCQUAID 


The Child with Abdominal Pains 
John Apley. Second edition. 215 x 135 mm. Pp. 117-- x, with 
8 illustrations. 1975. Oxford: Blackwell. £2-50. 


Or all the children admitted to hospital with acute abdominal 
pain as emergencies with the suspicion that they may have an 
"acute obstruction of the appendix, only about 40 per cent 
actually have organic lesions of the appendix, and more than 
half settle down if left alone and can be discharged without any 
active treatment. What subsequently happens to these children 
must be of interest to any surgeon who has to deal with them. 
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The diagnosis of chronic appendicitis leading to appendicec- 
tomy which was so popular in the thirties is now out of fashion, 
and this is just as well because most of these patients continue 
to complain of exactly the same pain after operation as before. 
Children with abdominal pain are common and are a great 
problem to their parents, their general practitioner and to the 
surgeon who is asked to see them. This common childhood 
complaint is very poorly understood and it is therefore a very 
great pleasure to welcome a second edition of The Child with 
Abdominal Pains by John Apley, a book which has done so 
much to enlighten this difficult childhood complaint. In this 
new edition Dr Apley has stated again the basic idess behind 
this problem and supports them with further clinical obser- 
vations and experimental work. He gives a long term toHow-up 
of patients treated comprehensively and compares the results 
with those in an earlier series who were not treated, but he also 
introduces a new concept, the measurement of pupillary 
reactions as an index of autonomic dysfunction. Perhaps the 
most important part of his message is that he does not attempt 
to produce for the parents and patient a 'cure', but rather he 
seeks to help both parties to this problem to adjust and adapt 
to the symptoms. Amongst the excellent advice which Dr Apley 
gives is that the longer the doctor spends on the history, the less 
time he is likely to have to spend on treatment, and that the 
doctor must be able to listen. This book, and especially the last 
two or three pages, is full of good observations and help for 
those who have to treat children. No surgeon who has to deal 
with children can afford not to read this book. 

A. W. WILKINSON 


Hemodynamics for Surgeons 

D. Eugene Strandness and David S. Sumner. 255% 175 mm. 
Pp. 698-- xi. Ilustrated. 1975. New York: Grune & Stratton. 
$46.75. 


THE work of Professor Strandness and his associates in Seattle 
on the clinical physiology of vascular disease is already well 
known from their numerous original articles in the surgical 
literature of the past ten years, and equally from Professor 
Strandness's many peripatetic appearances, where he has been 
spreading the disciplines of measurement among disbelievers 
and craftsmen many of whom, in the way that surgeons have, 
still tend to ‘fly by the seat of the pants’ and honour their 
ancestors. Now all this is relegated to the chapters of the past. 
Experiments in man, by non-invasive and reproducible methods 
that are not expensive and are fairly easy to learn, can equally 
put the well-tried methods of yester-year and the latest fashions 
of the day to the same hard, clear test. To review this monu- 
mental work, the declaration of Professor Strandness's whole 
career, in any detail would be an impertinence to the authors 
and quite impossible within the space of this review. It is the 
reviewer's task, therefore, to praise with faint damns, these 
being perhaps the ones that will be most likely to be echoed by 
others in the rearguard of tradition; for example, to regret that 
much of the most absorbing and important material is for us 
obscured by higher mathematics. 

The coup de gráce that the authors have elegantly administered 
to sympathectomy is based on pure scientific precepts and may 
well be correct, even though good clinical evidence from 
respected authorities has agreed that a half of these patients do 
well. A little more delicious hypothesizing on the mechanisms 
of aneurysm would have been welcome, going beyond hints of 
resonance and wall fatigue. Instead Strandness and Sumner are 
true to themselves and their principles, and no doubt rightly so. 

The production and accuracy of this large book testify to the 
thought and skill that all concerned have given to it. It will 
surely repay the long and earnest study that it needs and 
deserves. The second generation of vascular surgeons will, I 
believe, take Strandness and Sumner as their text, to the 
immeasurable benefit of the speciality. 

H. H. G. EASTCOTT 
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